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PREFACE TO THIRD EDITION 

Thr continued expression of appreciation with which this work has been 
received has been a source of great satisfaction and encouragement to the 
authors and the editor. 

The third edition has been thoroughly revised and brought up*to-date. 

The only alterations in the classification and general arrangement are 
that the articles on Yellow Fever, Phlebotomus Fever and Dengue have been 
moved from the section on Spirocheetal Infections to that on Infectious 
Diseases of Doubtful or Unknown ^Etiology, the article on Verruga Peruviana 
from the section on Tropical Diseases of Doubtful or Unknown Nature to 
that on Tropical Diseases of Doubtful or Unknown i®tiology, that on Rickets 
from Diseases of MetaVjolism to Deficiency Diseases, the article on Arterial 
Blood- pressure has been transferred from the early part of Diseases of the 
Circulatory System to the end of this section, that on Urcemia has been 
placed after Nephritis, the article on Toxeemic Kidney has been included in 
that on Nephritis, and several other modifications in the classification of the 
latter disease have been made. 

New articles have been added on the following : Melioidosis, Lead Tetra 
Ethyl Poisoning, Carbon Monoxide Poisoning, Basal Metabolism, Lipo- 
dystrophia Progressiva, Vitamins, Tumours of the Thymus, Polyglandular 
Syndrome, Internal Secretion of the Sex Glands, Achalasia of the Pharyngo- 
(Esophageal Sphincter (Plummer- Vinson S^mdrome), Intestinal Carbohydrate 
Dyspepsia, Megacolon in Adults, Familial Icterus Gravis Neonatorum, 
Biliary Colic without Gallstones, Sickle-celled Anaemia, Congenital Auriculo- 
Ventricular Block, Intraventricular (Arborisation) Block, Nodal Rhythm, 
Ventricular Fibrillation, Infarction of the Heart, Syphilitic Afiections of the 
Aorta, the Heart, and the Pericardium, Thrombo-Angiitis Obliterans, 
Periarteritis Nodosa, Congenital Laryngeal Stridor, Diseases of th • 
Diaphragm, Hyperpietic Kjdney, Senile or Atheromatous Kidney, Acro- 
cyanosis, Oidiomycosis, Schilder’s Disease (Encephalitis Periaxialis), Morvan's 
Disease, The Veronal Habit, Stupor, and Chronic Hallucinatory Psychosis. 

Other new matter has reference to : Oculogyric Crises in Encephalitis, 
The Prophylaxis of Syphilis by the Administration of Arsenical Preparations, 
The Use of Malaria and other Pyrogenic Agents in the Treatment of Syphilis, 
The Treatment of Malaria by ‘‘ Plasmochin ” or ‘‘ Plasmoquin,’’ The Serum 
Prophylaxis of Measles, The Dick Test, The Method of Inducing Immunity 
in Scarlet Fever, The Use of Anti -Scarlatinal Serum, Laboratory Tests for 
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Smallpox, The Treatment of Black water Fever and Sprue by Blood Trans 
fusion, Diagnostic Tests of Drunkenness, The Pathology of Achalasia of 
the Cardia and of the Anal Sphincter (Hirschsprung’s Disease), Cholecysto- 
graphy, Atypical Chloromata, The Clinical Manifestations of the Various 
Degrees of Cardiac Failure, Adrenalin Therapy, Barium Therapy, The 
Surgical Treatment of Mitral Stenogis, Paradoxical Emboli^im, Electrical 
Treatment of Raynaud’s Disease, Protein Cutaneous Tests in Asthma, 
Lipiodol Investigations and The Surgical Treatment of Bronchiectasis, The 
Technique of Artificial Pneumothorax Treatment, Nephrosis, The Treatment 
of Scalp Ringworm by Thallium Acetate, Nuclear Ophthalmoplegia, The 
Signs of Local Lesions of the Brain, Spontaneous Subarachnoid Haemorrhage, 
Amaurotic Family Idiocy, and Dementia Praecox. 

The following articles have been wholly or largely rewritten : Glandular 
Fever, The Treatment of Acidaemia, Alkalaemia, and Allied Conditions, The 
Treatment of Diabetes Mellitus, The Treatment of Obesity, Diseases of the 
Suprarenal Glands, The Treatment of Hyperthyroidism, Diseases of the 
Parathyroid Glands, Diseases of the Pine^ Gland, (Chronic Gastritis, The 
Treatment of Pernicious Aneemia, Purpura, Gaucher’s Type of Splenomegaly, 
Functional Disorders of the Heart, Adams-Stokes Syndrome, Arterial 
Hypertrophy, The Treatment of Malignant Disease of the Larynx, The 
Estimation of Renal Function, Hepato-Lenticular Degeneration (Progressive 
Lenticular Degeneration), Disseminate Sclerosis, and Epilepsy. 

Four illustrations (Figs. 11, 89, 90, and 91) have been added. 

It is a great pleasure to ofier to each of the (contributors iny warmest 
thanks. 

It is my confident opinion that the book will continue to be considered a 
credit to the London School of Medicine. 

FREDERICK W. PRICE. 

133 Harley Street, London, W. 

September 1929. 



PREFACE TO SECOND EDITION 

The very favourable reception of the first edition has been most gratifying 
and encouraging to the authors and editor. The second edition has been 
thoroughly revised and brought up-to-date. The only alterations in the 
classification and general arrangement are that the article on Rickets 
has been moved from the section on Deficiency Diseases to that on 
Diseases of Metabolism, and the article on Mikulicz’s Sjmdrome from the 
section on Diseases of the Salivary Glands to that on Diseases of the 
Lymphatic System. Articles on Tularaemia, Botulism, Apical Dental 
Infection, Chylous Diarrhoea, Chronic Duodenal Ileus, and Tuberculosis of 
the Kidney have been added. Other new matter includes articles on the 
Schick Test in Diphtheria and the Method of Producing Active Immunity, 
the Dick Test in Scarlet Fever, the Investigation of Diseases of the 
Liver and Pancreas, Quiiiidine Therapy, tlie Pathology of Auricular 
Fibrillation and Auricular Flutter, Mental Sequelae of Encephalitis 
Lethargica, and Paraphrenia. The following articles have been wholly 
or largely re-writtyen : the Pathology of Scarlet B'ever, Diabetes MeUitus, 
Secretory Disorders of the Stomach, Diverticulosis, Hirschsprung’s 
Disease, Cholecystitis, Aphasia and other Defects of Speech, Epilepsy, 
Hysteria, Neurasthenia, and Dystrophia Myotonica. Fourteen illustra- 
tions (Nos. 9, 10, and 12-23) have been added. 

Again I wish to offer to each of the contributors my warmest thanks. 


133 Harley Street, London, W. 
January 11126. 


FREDERICK W. PRICE. 
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It is generally recognised that within recent years there has been a 
great advance in knowledge throughout the domain of Medicine As 
an example of this might be cited the branch of cardiology. As the 
result of the introduction of the clinical polygraph and of the electro- 
cardiograph we are now able to analyse the cardiac action in a manner 
which was never possible before, and many of the problems in the study 
of diseases of the heart which have baffled clinicians for generations have 
been practically solved, while others are m process of solution. In the 
department of neurology the progress made has been scarcely less notable. 
It see med to me, therefore, that now, more than ever, it has to be acknow- 
ledged that it is beyond the scope of any authority, however varied his 
range of knowledge, to do full justice to the ever-widening field of Medi- 
cine, and that a useful purpose might be served by the publication of 
a work of moderate compass and in one volume, in which the different 
branches of Medicine were dealt with by authors who have made a special 
study of each. It has also been thought advisable to include sections 
on Diseases of the Skin and Psychological Medicine. Tropical Diseases 
are also included. 

In order to secure greater uniformity of method and style, I have 
generally adopted the principle of allotting a whole section to one author, 
or to two writing in collaboration, instead of enlisting the services of a 
large number of writers. I confidently anticipate that it will be recog- 
nised that I have been most fortunate in the selection of the various 
contributors to the volume, and I wish to offer to each of them my 
warmest thanks. I also desire to express my gratitude to Dr. A. P. 
Beddard, for the time he has very generously placed at ray disposal, 
and for much valuable advice. It is a pleasant duty gratefully to 
acknowledge my indebtedness to Dr. Claude B. Ker for the use of 
blocks of figures taken from his Manual of Fevers^ and to Dr. James 
Collier and Sir James Purves Stewart for a block of figure 96. 

It is my earne t hope that the book may be considered a credit to 
the London School of Medicine. 

FREDEKK K W. PRICE. 

Harley Street, London, VV. 

Jamvary 192:^. 
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A TEXTBOOK OF THE PRACTICE 
OF MEDICINE 

SECTION I 

FEVER 

Fever is a complex response, or reaction, to infection, and, as such, is to 
be regarded as a protective mechanism, or one of the defences of the body, 
closely connected with the development of immunity. Fever is not the 
disease ; the invading enemy is the infective organism and fever is evidence 
of the figlit maintained by the invaded body. 

The process of fever in the infective diseases is associated so closely with 
a rise in the temperature of the patient that the term fever ’’ has been 
often, and is still, used to denote the heightened temperature. A similar 
ambiguity has arisen in the use of the medical terra, “ pyrexia.” Some 
writers have used it to signify a heightened bodily temperature ; others 
have reserved it for the rise of temperature associated with infection, and 
others have used it sometimes in the one sense, sometimes in the other. 
In this article the use of the term “ pyrexia ” will be restricted to the rise of 
temperature, which is so often a marked characteristic of fever, and the high 
temperature produced by causes other than infection will be described as 
hyperthermia.” Fever is a complex process in which a disturbance in the 
temperature is only a part of the reaction of the organism. 

The significance of fever will be recognised more readily by a study of the 
regulation of temperature and metabolism and the means whereby this regula- 
tion may be disturbed. The knowledge so obtained can be used as a basis 
for treatment. Stress will be laid upon temperature, for the practical reason 
that the physician, by the intelligent use of the thermometer, can study 
the disturbance of disease without resort to the complicated methods which 
are involved in the determination of the exchange of material in the body. 

The regulation of temperature in health and duruig fever . — In the long 
process of evolution, in the constant struggle against heat and cold, the 
warm-blooded animal has developed its power of regulating its temperature 
so perfectly that its internal temperature is the same in the height of summer 
as in the depth of winter. In disease other conditions are present and may 
influence the temperature of the body in various ways. 

A temperature raised above the normal level must be due in all cases to 
a disturbance of the balance between the production and the loss of heat ; 
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this in turn must be caused by intrinsic or extrinsic factors or a combination 
of these. The simplest examples are muscular work and exposure to a hot 
and humid atmosphere ; in the former the internal temperature may rise 
to 101° or 102° F. (38°*33 to 38°*89 C.), owing to the great increase in the 
production of heat in the active muscles ; in the latter case the loss of heat 
from the body may be prevented by the conditions of the surroundings. 
The usual rise of temperature produced by muscular work is beneficial, for 
it not only increases the activity of the respiratory centre, but also enables 
the oxygen-carrier, the haemoglobin of the blood, to part more readily with 
its oxygen to meet the needs of the active tissues. On the otlier hand, the 
high temperature of the body produced by simple exposure to excessive heat 
and moisture increases the production of heat in the body directly the 
optimum temperature has been passed, and thus leads in a vicious circle to 
hyperthermia and death from heat-stroke. In the pyrexia of an infectious 
disease it has long been a question whether the rise of teinperature is bene- 
ficial or detrimental to the patient or whether botli possibilities may not exist, 
according to the amount and duration of the increased heat. It is necessary 
to consider the less complex cases in which tlie temperature is raised above 
the normal, for the processes involved throw light uy)on the nature of pyrexia ; 
there is no reason to believe that some entirely new principle is involved. 

Considered from such a point of view, pyrexia may be due to increased 
production or diminished loss of heat, or any combination of these which 
leaves a balance in favour of the production. 

Production of heat . — The muscles and the glands are the chief seats of the 
production of heat, for although all the other tissues produce heat during oxida- 
tion their bulk is relatively small and th(?ir chemical changes comparatively 
slight. The muscles form 40 to 50 per cent, of the weight of the body ; the 
liver and kidneys have a weight of 1579 and 250 grammes respectively. 4 

The relation between muscular activity and the production of heat is^ 
notorious ; even the child knows that it can warm its body on a cold day by 
running. Exact observations by the combined respiration apparatus and 
calorimeter have proved that the respiratory exchange and the production 
of heat bear a definite relation to work ; the law of the conservation of energy 
applies to physiological processes. Gross muscular activity may double 
or treble the production of heat, and of this there is now no doubt. The 
difficulty, however, is that such activity is not seen in the process of fever 
and cannot be advanced without further consideration as the cause of 
pyrexia. During apparent rest, even during deep sleep, the muscles are 
active in a subdued form, which is called “ tone.” A further reduction in 
activity is produced by the paralysing effects of ana 3 Hthetics ; the limbs are 
now limp ; the respiratory exchange and the production of heat are reduced, 
it may be, to one-half the healthy minimum of sleep. Some investigators 
hold the view that the muscles have, apart from contraction, a special power 
of producing heat, an exaggeration of the process of oxidation which is 
common to all cells. The evidence upon wliich this is based appears to be 
insufficient. The relationship between the ordinary activity of muscle and 
the production of heat is shown clearly by comparative physiology ; during 
the natural process of hibernation the warm-blooded mammal passes into a 
condition of torpor, its temperature may fall as low as 2° above the 
freezing-point, it responds to changes of external temperature in a similar 



FEVER 


3 


manner to that seen in cold-blooded animals. When the torpid animal 
awakes, the rise in the temperature of its body is accompanied by shivering ; 
and in the marmot, in wJjich tlic fore part of the body is warmed more rapidly 
than the hind parts, shivering may be seen in the region of the head and neck 
at a time when the hind limbs are still paraplegic. In a rabbit, paraplegic 
from section of the spinal cord directly below the shoulder girdle, the tem- 
perature of the mouth, is higher than that of the rectum, especially when 
the unparalysed muscles are thrown into activity by the action of a 
stimulating drug. In pyrexia there is similar evidence ; a rigor is in- 
voluntary muscular activity, shivering ; the respiratory exchange and the 
production of heat are increased and may be, as experiments show, nearly 
doubled during the shivering produced by exposure to cold. If the tem- 
perature be raised above the optimum then tlie muscles wmuld share in 
the general increased production of heat which is common to all the tissues, 
and during a long-continued fever would waste considerably. On these 
grounds a continuation of the contractions observed during rigor in the first 
stage of the fever, would not be necessary for the maintenance of the heat 
during the fastigium or second stage. 

Loss of heat . — In the next place, the loss of lieat demands consideration. 
Constriction of the cutaneous blood vessels diminishes the loss of heat, and 
the internal temperature will rise, if the production of heat in the body 
remains the same or is increased. During a rigor the patient complains of 
feeling cold ; his teeth cliatter and he .shivers with cold, although his internal 
temperature is rising above the normal. As a sensitive being he is cold, for 
his sensations of temperature arise in his skin, not in his viscera ; his skin is 
pale and cold from the spasm of tlic involuntary muscles of his vessels, and 
determinations of the surface temperature prove that it is below the normal. 
The onset of pyrexia i.s indicated by a rigor ; the production of heat is in- 
creased, the loss of heat is diminished, the balance is disturbed, the heat of 
the body must rise. 

Evidence, both clinical and experimental, indicates that at the onset of 
pyrexia the production of heat in the muscles is increased and the loss of heat 
from the skin is diininislied. This comparison is with the condition of a 
fasting man at re.st. The glandular source of heat would appear to be of 
relatively small importance, owing to the diminished appetite and intake 
of food, although it is true that the muscles would need for their activity 
the products of the glands of internal secretion, including the liver. When 
the pyrexia is continued other factors come into play ; the increased pro- 
duction of heat due to the rigor of the onset may be replaced by that due to 
the rise of the temperature above the optimum ; the diminished loss of heat 
due to the constriction of the cutaneous blood vessels will cease with the 
relaxation or dilatation of the vessels, but nevertheless, owing to the absence 
of sweating, the balance may be against the loss. The inefficiency of vascular 
dilatation and the importance of sweating are shown by the case of a man born 
without sweat glands but otherwise healthy ; he was unable to do muscular 
work in summer owiug to the abnormal rise in his temperature, and could 
compensate only when he worked in a shirt previously soaked in water. 
During the pyrexia of pneumonia the skin is abnormally hot, tlie vessels are 
dilated but the skin is dry ; on the other hand, a great increase in the loss of 
heat occurs at the crisis, whicli is accompanied by profuse sweating. 
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Regulation of the jiroduction and loss of heat^ — As far as the prcxi notion 
and loss of heat are concerned, the process of pyrexia can be explained in 
accordance with ordinary physiological principles. The difficulty is to solve 
the question, What is tlie power which maintains the balance in li(‘.alth, and 
how is that balance disturbed in pyrexia ? Some advance may bo made 
by considering the means whereby the balance is maintained, suspended or 
abolished. The regulation of temperature depends upon the control of the 
nervous system over the production of Jieat in the muscles and glands and 
over the loss of lieat by the skin and the respiratory tract ; the control is 
exerted in response to sensations of heat and cold. There are some natural 
conditions which afford evidence upon these points. 

The evolidion of the capacity to regulate the temperature. — This can be 
traced in the animal series and in the individual animal. There are rudiments 
of this power in the so-called cold-blooded animals ; in the lowest mammals, 
the monotremes, the capacity is imperfect ; in the hibernating mammals 
it is suspended during torpidity, for they have retained some of tlie character- 
istics of their cold-blooded ancestors. Furthermore, young mammals born 
in a condition of immaturity need the warmth of their parent’s body, for they 
themselves cannot maintain their temperature. The same is true of many 
newly hatched birds. On the other hand, there are examples, such as the 
guinea-pig, in which the nervous control is wonderfully develojied even at 
birth ; it is able to run about and maintain its temperature. This passage 
from the cold-blooded to the warm-blooded stage can be traced in the embryo 
chick during incubation. In all of these cases the [)ower of regulating 
temperature appears to be bound up inseparably with tlie control of the 
voluntary muscles and the muscles of the blood vessels. Observations upon 
premature infants and the effects of baths upon W(‘ak and strong infants 
agree with the results of comparative pliysiology ; a pnmiatun' infant should 
be washed with oil, not with water, so that its loss of heat may be diininisbed, 
and an incubator is used to supply a warm (‘nviromiu nt, for an immature 
infant resembles in many respects a cold-blooded animal. 

hiJLueiice of lesions of the central nervous system. — peri mental evid- 
ence has a similar significance. Anrestlietics wdll abolish for the time the 
power of regulation of temperature ; so also will drugs, such as curare, and 
alcohol in large doses. The investigation is carried a stage furtlier by observa- 
tions upon the effects of lesions of the central nervous system. Tlie cerebrum 
influences the regulation, but is not essential for the maintenance of the 
bodily heat. Pigeons can regulate their temy)erature after the complete 
removal of their cerebral henoispheres, and a similar operation u])on a dog 
only curtails its range of adaptation to the temperature of its surroundings ; 
in both cases the brainless animal is not paralysed, for it can perform com- 
plicated muscular movements and respond to cutaneous impulses. Similar 
evidence for man is incomplete, for the condition of anencephalic monsters 
does not appear to have been investigated sufficiently. Section of the spinal 
cord by cutting off the incoming and outgoing impulses produces a complex 
condition in animals and man ; the control is lost in the parayilegic portions 
of the body, and, if the paraplegia is extensive, the condition may resemble 
that of a cold-blooded animal, the internal temperature varying with and in 
the same direction as the temperature of the surroundings. A man in whom 
paraplegia has been produced by a traumatic transverse section of the spinal 
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cord shivers with the muscles supplied by nerves above the lasion when he 
feels cold ; on the other hand, when he is hot he sweats only as far as the 
line between the non-paralysed and the paralysed portions of his skin. These 
conditions are in practice valuable indications of the position and severity of 
a spinal lesion. The method of exclusion leaves the control of the temperature 
in the mid-brain and medulla. For such a localisation confirmation can be 
obtained from the results of lesions of the basal ganglia produced by experi- 
ment or disease ; a disturbance of the temperature is so constant a feature 
of these lesions that the ganglia have been designated the “ heat centres.’’ 
It is possible, however, that the true interpretation is to be found in the 
evolution of the regulation of temperature, the connection of these ganglia 
with the incoming impulse's from the skin and the outgoing impulses to the 
musclee. The response of these centres to heat and cold is usually due to 
sensations arising in the skin, but in some cases there is evidence that it may 
occur from direct action, through the medium of the blood, upon the excit- 
ability of the centres. Be this as it may, no explanation of the response can 
be ofiered as long as the nature of sensation is unknown. Notwithstanding 
this fundamental gap in knowledge, it is possible to make a further advance 
towards an explanation of pyrexia. 

Injiuence of drugs . — llie nervous control of the regulation of temperature 
can be iniluenced by drugs ; it can be paralysed by anpesthetics, and in its 
balanced effect can be disturbed in one direction or the other, so that the 
temperature rises with pyre tics and falls with antipyretics. This comparison 
of pyrexia vith the hyperthermia produced by drugs has yielded results of 
importance. There are no gross anatomical changes to be found in the 
nervous system as a characteristic of pyrexia, and the microscopic appear- 
ances, such as chromatolysis and other alterations in the neurons, are probably 
the efifect, not the cause of pp-exia, for they can be seen in cases of heat- 
stroke produced experimentally in animals, or by accident in man. 

The most iuteresting of the so-called pyretic drugs is tetrahydro-y3-naph- 
thylamine, which may raise the temperature as high as F. (44®*5 C.). 

Its actic^is up)on tlie^c nervous system ; there is increased excitability, 

accompanied by muscular activity, spasmff or convulsions, and at an early 
stage there is vaso-constriction in the cutaneous vessels. The production 
of heat, as measured by the respiratory exchange, is increased to a degree 
sufficient to explain the rise of temperature. It is of interest also that in 
some cases a lethal dose may cause the temperature to fall 3® or 4® below 
the normal. 

Injlue^icc of micro-organisms . — In the pyrexia of fever the toxic agent 
must 1)0 sought in the micro-organism which has induced the disease. To 
produce pyrexia the animal is infected by an injection of a culture of the 
micro-organism, or it may be subjected to the filtered products obtained 
from the culture. Pyrexia is one of the reactions of the animal to the in- 
vasion of a pathogenic organism, and it may be a means of defence, evolved 
in the struggle for existence. Upon this more must be said at a later stage, 
for it is necessary now to consider in more detail the question whether the 
micro-organism attacks by producing a specific toxin, which will act upon 
the nervous system and disturb the regulation of temperature. It is well 
known that such toxins can be obtained by the action of bacteria ; it is 
sufficient to me* tio tuberculin as an example. The mode of action^ however, 
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may be more complex, for, iu addition to the specific toxin, the activit y of 
the micro-organism may cause other changes in the chemical composition 
of the infected animal ; some forms of protein and even excess of salts may 
be factors in the production of pyrexia. 

A pyretic injected into the body causes a rise of temperature, hyper- 
thermia, but it has been maintained throughout this article that pyrexia is 
more complex. It Jias indeed been long recognised that there arc different 
types of pyrexia ; there may be continuous “ fever,” remittent or intermittent, 
and the variation in the temperature may be peculiar to the disease and thus 
supply a diagnostic sign of great value, increased production of heat and 
diminished loss of heat of the degrees to be found in fevers will not explain 
the pyrexia, for a healthy man can compensate readily for far greater changes ; 
the regulation of temperature is disordered during pyrexia or, as some would 
maintain, is set at a new level. J pyrexia is only one sign of the complex 
response in metabolism to the invasion of micro-organisms, ?lnd the ex])lana- 
tion of the course of the temperature in different fevers must be sought in 
the processes of infection and immunity. The micro-organisms not only 
produce different toxins, but they have a different life-history. The toxins 
circulating in the body produce a disturbance in the exchange of material 
and in the regulation of temperature ; the response of the body to the presence 
of the toxin is the production of an antitoxin. The effect of the one may 
be antagonised by that of the other.; the type of temperature may depend 
upon the relative production of each. The life-history of the micro-organism 
will affect the production of its toxin. Thus, in malaria the rise in the 
temperature of the patient coincides with the segnK'utation and sporulation 
of the parasite ; in tertian ague this occurs every 48 hours, and in quartan 
ague every 72 hours. In relapsing fever a relationship has also been found. 
Further, this view is confirmed by the beneficial effect of those so-called 
antipyretics, which destroy the micro-organisms ; quinine kills the malarial 
parasite and prevents the rise of temperature. 

Difficulties iu such explanations no doubt arise. The effects may not be 
constant in animals of different species, or in individuals of the same species ; 
instead of a rise of temperature following the injection of the micro-organism 
or its toxin, there may be no effect or a fall in teinjierature below the normal. 
These are not fatal objections, for similar results are produced by simple 
drugs, and it is known that mixed infections may occur, for even in the healthy 
animal pathogenic organisms can be found. 

Stages of fever , — Further progress will be made as tlie result of investiga- 
tions upon the relationship of micro-organisms, toxins and antitoxins, to the 
different stages of pyrexia. Three stages are recognised : the initial stage, 
which may be accompanied by a definite ; the secoqd stage, or fastigiurriy 
in which the height of the pyrexia is reached ; and the third stage, or de- 
fervescence, in which the temperature falls by crisis or lysis. In the first stage 
the successful invasion by the micro-organism apjiears to have a stimulating 
effect upon the nervous control of the muscles, including the muscles of the 
cutaneous blood vessels ; the result is shivering, a pallid contracted skin, 
known as goose skin ” ; the temperature rises owing to increased production 
and diminished loss of heat. During the second stage the regulation is 
disturbed, but not paralysed, for the patient can respond to heat and cold, 
and shows a daily variation in his temperature; the disordered nervous 
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control is a part of the complex reaction in metabolism, the patient is fasting, 
and his reserves of carbohydrates having been consumed at an early stage 
he draws upon his nitrogenous materials as well as his fat. Apart from the 
inanition, the nitrogenous destruction may be due in part to the effect of the 
high temperature, which increases the general metabolism, and to some 
destructive action produced by the micro-organism or its toxin. The skin 
is flushed during the second stage, owing to the relaxation of the blood 
vessels, but in many cases the sweat glands appear to be paralysed as a part 
of the general toxic effect of the infection uj)on the secretory and excretory 
glands ; the loss of heat is not sufficient to compensate for the increased 
production, the pyrexia is maintained. The rashes characteristic of certain 
infections are related probably to the toxins or other substances produced by 
the bacteria, or the cells of the tissues attacked. 

In the final stage the action of the micro-organism or its toxin appears 
to be neutralised by the various protective mechanisms of the body, such as 
antitoxins ; the loss of heat is greatly increased by profuse sweating, the 
temperature falls and with it the abnormal production of heat caused by the 
rise above the optimum temperature. The vicious circle is broken. The 
contest is over. 

Signijicance of fever , — The pyrexia appears to be an essential part of 
the defence, for experiments show that recovery from infection is aided by 
a high temperature, and micro-organisms, even if they are not killed, may 
have their virulence attenuated by the high temperature. The rise of 
temperature produces increased rnetabobc changes, and some of these are of a 
special kind, and may be necessary for the formation of protective substances. 
Experiments have shown that agglutinins and bactcriol\’tic substances are 
produced more quickly and abundantly in infected animal* kept at a high 
temperature than in similar animals kept at ordinary temperatures for the 
purpose of control. If the ])yrexia be beneficial, how are the good results of 
the remedies which combat the high temperature to be explained ? Quinine 
destroys the malarial parasite ; its beneficial effect is not due to the reduction 
of the temperature. The cold water treatment of fevers has other effects 
besides the reduction of temperature, for it is recognised now that the skin, the 
largest organ for the rece{)tion of stimuli, has a great effect upon the nervous 
system and through it upon all parts of the body ; the improvement produced 
by sponging the body is often out of proj)ortion to the reduction of tempera- 
ture. The mortality from fevers in man does not, as statistics indicate, 
depend upon the height of the temperature, and physicians have recognised 
that serious dangers may arise from the use of some antip}Tetic drugs. In the 
struggle for existence the body has evolved its protective mechanisms, and 
among these must be placed pyrexia as a part of the response to the invasion 
of micro-organisms. 

The relation of temperature and the factors which disturb it have 
been considered in detail, because there is considerable neglect of the subject, 
and a widespread tendency to describe as “ fever ” or pyrexia ” every 
rise of temperature in man above 100° ‘4 F. (38° C.). Fey^_isLJi^_res^ii^S 
in metabolism to the invasion of mic^-oxgaij^isms and . a toxic di^tw'hance (f thm 
nervous regulaiion of temper aiurc. It is possible for fever to be accompanied 
by no rise of temperature, and this is recognised clinically as “ a^yrexiar 
fever*' or “ non-febrile fever”; such a condition is seen especially in in- 
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feotions occurring in old and feeble subjects. The high temperatures often 
observed in lesions of the central nervous system at the onset have no 
relation to infection, and confusion only results if the hyperthermia is regarded 
as fever. The same remarks apply to heat-stroke. 

The eff ect s on the v anous sy stems . — These may be mentioned briefly, 

in soTar as ey ai^ ?o"tEe various infections. 

1 . MjGtaiK^ism . — A characteristic feature is the increased katabolic or de- 
structive phase of the metabolism, or exchange of material in the body. The 
de3truc.tiO4U._of protein is ahnormally great, as proved by the increased out- 
put of nitrogenous substances in the urine, the wasting; and loss of weight of 
the patient. This is doubtless in part explained by the inanition, due to the 
loss of appetite and diminished consumption of food. Other factors, how- 
ever, are concerned, for a fevered patient loses nitrogen more rapidly than a 
, healthy man who is starving. The rise in temperature increases the de- 
structive changes, and the toxins of the infections, which may be compared 
with those in malignant disease, produce a similar effect. These changes are 
shown by the lar ge amo.untg of creatinin ajr^d purine bodies iiuLhe urina during 

f rexia and the inclosed e^sccretion of urea during the crisis. The balance 
water and salts is disturbed, there is a decrease in sodium chloride in the 
urine during pyrexia, and the imperfect oxidatipn of fat a^ido&is is 

produced. At present little is known upon these points ; life depends upon 
j the adjustment of variations, one extreme produces “ water poisoning,” the 
other “ salt poisoning.” 

2. Secretion and excretion . — The diminished activity of the alimentary 
system appears to be the resultant of the combined effects of the toxins, 
inanition and high temperature. In some infections there may be actual 
damage to the ^andular tissues, such as occurs in the kidneys in scarlet 
fever. In the absence of such direct action, the albumin and albumoses 
present in the febrile urine are probably due to the abnormal destruction of 
protein in the body, the high temperature and circulatory disturbance. 

In many cases the sweat glands appear to be paralysed by the toxins, for 
as a general rule sweating is absent during the rigor and fastigium, but 

( abundant during defervescence. In rheumatic fever and acute miliar)^ 
tuberculosis sweating is present during the fastigium. 
j It is known that the glands of internal secretion influence the production 
and loss of heat, but the part wliich they may play during pyrexia still re- 
quires clear demonstration by observation and experiment. 

3. Respiration , — The cause of the increase in the rate of respiration observed 
during fever is to be sought in the high temperature and chemical changes 
in the composition of the blood supplying the respiratory centre in the 
medulla oblongata. An increase in the gaseous exchange is evidence of 
increased production of heat ; in tuberculosis, typhoid fever and malaria 
percentage increases of 32, 48 and 60 respectively above the normal have been 
observed. 

4. Circulation . — The regulation of the circulation of the blood is disturbed 
by the high temperature, inanition, and the toxic substances which affect 
not only the nervous control but also the tissues of the heart and blood 
vessels. The heart is very susceptible to a rise of temperature and mal- 
nutrition, and there is eyidence ql. atoxic action in the cardiac failure which 


may occur in hth eria . In rec ent times 


attention has been directed 
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to the impaired condition of the heart after an ajbt^^ ; the injury 

appears to bear no direct relationship to the height of the pyrexia. The 
blQad.-pxes§Ujrfi. during the onset of a fever, when the 

cutaneous arterioles are contracted and the hMi^'isHbl^tmg rapidly ; later, 
when the blood vessels dilate and the heart beats less strongly, the blood pr^- 
8ureia]Jto„„aM.the pulse boconies dicrotic. 

^5. Nervous system.’— The disturbance of the nervous system is shown by 
the restlessness, depression and general vague sensations of “ feeling un- 
well.*’ Delirium is common, especially in the evening when the temperature 
is generally higher. The causes appear to be the drug-like action of the 
toxin and the rise of temperature. 

Treatment. — If the foregoing general account of fever represents the 
balance of evidence, it is obvious that an analysis of the causes in each case 
must be the guide for treatment. A rise in temperature is no proof of fever, 
for muscular work will produce a rise to 101° or 102“^ F. (38°*33 to 38°’89 C.) 
in pcffecTly healthy men ; a failure to recognise this physiological hyper- 
thermia, appears to be responsible for the retardation of the recovery of many 
patients flufiering from tuberculosis. It is true that such patients react 
unduly to muscular work, especially if there be active disease, but it is equally 
true that prolonged rest in bed will diminish the capacity and resistance of a 
healthy man. 

The abnormally high temperature in cases of heat-stroke is not hyper 
pyrexial in the strict sense, for there is no satisfactory evidence of infection ; 
the condition can be produced by exposure of healthy men or animals to a 
high temperature when the air is moist and especially when muscular work is 
performed. Treatment by drugs is useless, whereas the external and internal 
application of cold, by baths, cold packs or iced-water enemata have given 
excellent results. 

In young children the regulation of temperature may be more easily 
disturbed than in adults, and a rise of temperature may be produced by 
trivial causes. 

The routine treatment of fever by antipyretics is not justified by know- 
ledge or results. The use of drugs which destroy the infective organism, 
such as quinine in malaria, can be defended, likewise that of vaccines and 
antitoxins, which increase the resistance of the patient. 

The fever of tuberculosis will yield to those conditions, such as exposure 
in the open air and progressive muscular work, which increase the meta- 
bolism and resistance of the body to the infective qrgamism. Antipyretics 
appear to be useless, for none is known to be specific, in the sense that quinine 
is for the malarial parasite. The evidence for the value of vaccines and 
antitoxins is given in detail elsewhere (see p. 24, et seqq.). 

When delirium or qther^^n^^oiis disturbances, axa present, the b^st a nd 
safest treatment appears to be sponging with cold watex, for it has been 
mehtfoned^alfe ady that "the sKri is the largest noXYOUS^eceptaiiJii. the 
The Internal temperature may or may not be reduced much, but the 
temperature of the skin is. Even in perfectly healthy subjects, nervous 
inactivity and sleep cannot be obtained if the skin is too hot at night during 
a heat wave, or too cold in winter. It must be recognised that the tone of the 
peripheral blood vessels is influenced greatly by the temperature of the 
skin. 
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The thirst, which is a demand for water, should be fully satisfied by cold 
water or lemonade made from lemons. Although the skin may be dry 
owing to the absence of sweating there is an increased loss of moisture by the 
jbreath of the fevered patient, and the scanty and concentrated urine is 
evidence of a lack of water. There is no physiological reason for undue 
distrust of a patient’s likes and dislikes ; on the contrary, tJicy are probably 
khe expression of physiological needs. The desire for water ancl fruits ai)pcars 
!to be a natural response to the needs for fluid, sugar and vegetable acids, 
Iwhich in the body will supply carbonates, assist the balance of water and 
/salts, and mitigate acidosis. 

In vigorous ]>atient3 there appears to be no advantage in urging them to 
take food against their inclination, for the reserves of the body are adequate 
for a long fast. As a general rule the af)petite is tl^e be.^_CXpression of the 
need for food. The mouth should be clcansedhy a wet rag or by rinsing out 
with water, so that the excess'br fur may be removed from the organs of 
taste, often covered with debris and dried by breathing through the mouth. 
Such siinjde attention and care will increase the enjoyment and digestion of 
food. On a fever diet a daily evacuation of the bowels is not to be cxj)ected 
and need not bo produced by purgatives. 

M. S. Fembuey. 


INFECTION 

Effects of Ba{’terial Ac'itvity 

When a bacterial invasion of the body tissues occurs t he result is disease ; 
the process is spoken of as an infection, and the bacterium is said to be patho- 
genic. Such a micro-organism, being capable of flourishing at body tempera- 
ture, belongs to the parasitic group of bacteria. By no means all parasitic 
organisms are capable of pathogenicity, and, moreover, any one pathogenic 
micro-organism varies under changing conditions as to its pathogenicity 
for any particular animal, and may, while generally pathogenic to any one 
species, be incapable of infecting other species. 

Again, micro-organisms that are potentially infective may and do exist 
under saprophytic conditions, that is to say, apart from the animal body, 
and under different conditions as regards temj^erature, etc. Saprophytic 
bacteria that are incapable of invading living animal tissues may yet invade 
the animal body when any part thereof is so injured as to bo dead, or is in 
process of dying, and by proteolytic destruction of such dead tissue may 
elaborate substances called ptomaines, which substances are poisons capable 
of bringing about the death of the host. Ptomaines are analogous to alka* 
destroyed by heat ; and as they may be produced by the 
action 6f saprophytic organisms in diverse kinds of decaying animal and 
vegetable tissues, they account for a certain proportion of the cases of food 
poisoning produced by the eating of canned and tainted food products, but 
true ptomaine poisoning is rare. 

Certain varieties of bacteria, usually infective, may become saprophytic. 
The hosts are then termed “ carriers.” The best known examples thereof 
are the typhoid bacillus, the diphtheria bacillus and the meningococcus. 
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The two former examples generally, if not always, occur after an infection, 
whereas the meningococcus is more often found existing in a saprophytic 
than in a pathogenic state. In these oases the bacteria do not exert any 
apparent harmful eSect, but they are, of course, of great potential danger to 
the surrounding community. 

A similar condition exists in connection with the paratyphoid bacilli 
and those of the food-poisoning group generally. In these cases, however, 
there are usually symptoms of a recurrent nature, such as more or less mild 
attacks of gastro-enteritis associated with malaise, which symptoms may 
recur over long periods of years. A history can frequently be elicited of the 
initial attack of fever associated with symptoms of enteritis. This condition 
differs to some slight extent from that of the carriers noted above, in that 
there is some evidence, continuous or recurrent, of constitutional disturbance, 
though in the periods between recurrence, which may be prolonged, the 
condition closely resembles that of a carrier. Whether the condition that 
determines a recurrence is one of increased virulence of the bacillus or 
decreasexi resistance of the host is not yet clear. 

Infective bacteria are generally aerobic, or facultatively , aerobic. True 
anaerobes have very little power of spreading through uninjured animal 
tissues unless they arc accompanied by aerobes, though they may cause 
localised infections in tissues in which the oxygen supply is limited. Hence 
the bacteria usually associated with infections are aerobic organisms that 
flourish at body temperature. 

It has been stated that a bacterium usually patliogcnic may vary under 
different conditions. These conditions may pertain to the bacterium itself 
or to the animal infected. A microbe may belong to a highly infective 
variety and yet vary greatly in its infectivity. This property is knowm as 
virulence ^ and depends on various factors. Mere subculture in the laboratory 
usually lowers the ymilence, markedly in the case of typhoid, and slightly 
or not at all in the case of Malta fever. Passage through an animal of similar 
species raises the virulence to that species, while usually lowering it towards 
members of different species. Growth under conditions other than the 
optimum — for instance, growth at lower or higher temperature or growth 
in the presence of antiseptics — tends to lower virulence. 

The subject of virulence, however, presents many difficulties. For 
instance, in the case of anthrax, animals whose serum is markedly bactericidal 
to anthrax bacilli will succumb if quite small quantities of anthrax bacilli are 
injected. Bail, investigating this observation, brought forward the conten- 
tion that certain bacteria when invading an animal elaborated an QffjQ^sive 
substance which paralysed the protective powers of the host, chief of whicb 
would be phagocytosis. He terrped this substance ag^ressin , and described 
experiments showing that sublethal doses of inf ec 1 1 v e”Bac teri a became 
lethal doses when aggressin was added. He also classified bacteria in relation- 
ship to their powers of forming aggressin. His theories were, however, 
attacked by Wassermann, Citron and others, who showed that Bail’s exudates 
might act in the way he claimed they did by reason of containing endo- 
in that they paralleled his results by aqueous extracts of bacterial* 
Notwithstanding the doubtful position of the aggressin theory there seems 
to be some offensive mechanism differentiating virulent from avirulent 
bacteria, apart from such characteristics as the possession of capsules^ and 
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not altogether explained by the inhibition of positive chemio taxis by direct 
toxic action. 

The do se of infectina organisms introduced is a matter of importance. 
Wh^eas one br Two ahtnrax bacilli cause a fatal infection in a white mouse, 
a considerable quantity of even a virulent streptococcus may be necessary 
to cause an infection in a susceptible animal. The normal tissues are capable 
of dealing immediately with a certain (piantity of even moderately virulent 
organisms. 

The path qf infection has an important bearing on the results of any 
given infection. Thus staphylococci injected subcutaneously in a rabbit 
produce a local abscess, while if the injection be intravenous, ])yffiinic abscesaes 
may lead to death. Typhoid bacilli must be swallowed to be infective, whib' 
it has been demonstrated that plague may be caused by rubbing B. pestis 
into the skin. 

Subject of infection. — Normal healthy individuals differ greatly in their 
reaction to infective microbes. They differ because of individual or racial 
characteristics, or because of environment or age. Many micro-organisms, for 
instance, that are pathogenic to man are non-pathogenic to the lower animals. 
Thus syphilis can be transmitted experimentally to the higher apes only, 
aud Jeprqsy is iwcapa ble of inf ecting a ny animal but man. Hie susceptibility 
of a given individual is increased by prolonged exposure, great fatigue and 
starvation, or any condition leading to a generally diminished vitality. 

be brought about by traurna so injuring the 
part as to cause a loss of vitality by shock, or interference with the circulation, 
a condition which may by reason of deficiency of oxygen j»ermit even anaerobic 
organisms to flourish. Trajima also maj^ be the direct agency of introduction 
of large quantities of infective material into tissues which by the same action 
are rendered less resistant. 

An existing disease or condition may modify the reaction of the host 
to an infection. Thus the subjects of diabetes are abnormally prone to 
s taphy lococcal and tul^rculqsis^iuiections. 

Tlmrels some evidence that the activity of an infecting micro-organism 
can disturb the normal relationship between the host and its saprophytic 
inhabitants. Thus in typhoid fever, symptoms occur which appear to be 
connected with abnormal activity of the bacilli of the intestinal coliforni 
group. Also any chronic intestinal infection appears to conduce to an in- 
crease in the intestinal streptococcal flora. It is not uncommon to find in 
amoeba-carriers or subjects recovered from amoebic dysentery a very marked 
profusion of intestinal streptococci, and this condition is occasionally noted 
as a sequel to paratyphoid and similar infections. 

Bacteria that are capable of spreading in the tissues, when such tissues 
are not rendered abnormal by reason of trauma, shock or inhibition of circula- 
tion, or by reason of the existence of some such disease as diabetes, usually 
have the power of causing septicceniiq, that is, of flourishing in the blood 
stream, and, as a sequel, have the power of producing pyaemio infective 
processes. 

Other bacteria causing acute infections do at certain stages of the infection 
appear in the blood stream, but at a later stage disappear therefrom, the 
^xj^ t^ cemia being incidental to, but not coextensive with, the infection. 
Thus 8lJe|)'tbcocci and staphylococci and certain other bacteria may establish 
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themselves in the blood stream, and the resulting embolic abscesses may 
cause death ; while in typhoid fever there is always a temporary bacterisemia 
which tends to disappear before the termination of the disease, and only 
rarely causes localis^ abscesses, but is possibly responsible for the infection 
of the Peyer’s patches. 

The faculty of invading the blood stream comes under consideration when 
estimating the infectivity of such an organism as catarrhalis, which is 
nCKfii-ijacovered from the blood stream, and, unlike the diphtheri a bacillus , 
which also does n ot in vade t he hlood stream, does "noTetaborSt ^'F^ 
toxin. Important facta in coFneHTon” w^ this faculty “oT ‘In vaSm^TE^ 
blood stream possessed by certain bacteria have been adduced by Wright, 
He showed, in connection with suppurating wounds, that whereas 
the discharge from a wound showed a very diverse flora, the fresh serum 
exuding into such a wound would only pcriTiit the growth of strepto- 
cocci, and to a less extent staphylococci. These organisms in consequence 
fie terms t j^ opliy Les. He also showed that the fre.sh serum was more auti- 
tryptic tlian the wound discharge, and attributed the lessened anti tryptic 
value of the discharge to trypsin set free by leucocytolysis. The divers 
varieties of bacteria able to flourish in the tryptic discharge he termed sero- 
saprophytes. It wdll be noticed that the serophytes correspond to those 
bacteria most likely to be found in cases of septicaemias. 

Results of Bacterial Infection 

Having tlius briefly considered the relationship between the animal and 
iiuman organism and infective bacteria, we pass on to trace the results of 
bacterial invasion. 

If the individual be in a normal state of health, even a large quantity 
of virulent micro-organisms cun gain admission to his body, and owing to 
the local defences may be destroyed before damage occurs ; such a repelled 
invasion causes no symptoms, and the subject thereof will remain unconscious 
of it. 

Or a local engagement of greater magnitude may ensue, resulting in an 
abscess, or a condition of cellulitis, or chronic suppuration. While, again, 
if the local defences prove iiisufiicient a general infection occurs which is 
spoken of as septicasinia or bacteriajiiiia, or according to the nature of the 
infecting organism a difiusion of pyseinic abscesses may occur. 

If the process remains a localised one the only efiects may be a greater 
or less amount of necrosis of the tissues in that region, the ultimate defect 
depending upon the importance of the tissues in question. On the other 
hand a greater or less degree of general poisoning may occur by reason of 
soluble poisons liberated from the bacteria. These poisons are termed 
toxins. 

Toxins are of two varieties, exotoxins and endotoxins. 

S^QlOxins are soluble poisons elaborated by certain classes of bacteria — 
notably di phtheria and tetanu s — and recoverable from the medium in which 
these bacteria have grown, without the death of the elaborating microbes 
having necessarily occurred. 

Endotoxins, on the other hand, cannot be recovered separate from their 
elaborating microbes. This means that those bacteria which only elaborate 
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endotoxins can only poison an animal organism by proliferating within that 
organism, while the poisoning produced by exotoxin may occur without the 
actual invasion of the body by the elaborating organism. 

Inasmuch as autolyscd cultures of endotoxin -forming bacteria give toxic 
filtrates, owing to the solution of the bacterial substance, it is not easy to 
differentiate between true toxins, the exotoxins of organisms like diphtheria 
and tetanus, and the endotoxins. The ultimate differentiation rests uj)on 
the fact that the injection of soluble toxin into an animal calls forth a response 
/of an antibody — antitoxin, whereas the injection of the solution of endotoxin 
j though calling forth a response of antibody does not induce the elaboration 
I of antitoxin. 

i Incidentally it may be here remarked that t he difference betwtTn exotoxin 
and endotoxin is a fundamental one in specific therapy, as in a toxaemia from 
; exotoxin a suitable antitoxin in appropriate amount constitutes an adequate 
? defenqe, while in the case of toxaunia from an endotoxin the elaborating 
i bacterium ifself has to be proceeded against, and this most often necessitates 
I the U3j..of a vaccine pre])ared from the bacteria involved. 

I fflbe mode of action of toxins is very variable and depends upon the 
variety of bacterium. The true toxins of diphtheria and tetanus tend to 
produce profound poisoning effects on the nerve tissues. Thus the ingestion 
of sufficient di])htheria toxin leads to paralysis no tably qI. the ^oft palate ; 
but according b'f virulence the 3ose, or condition of the subject, 

all the voluntary muscles of the body may become pjiralysod. Tetanus 
toxin is selective to the cedis of the central nervous system, chiefly those of 
the mbtoFareas, leading to a condition of tonic s})asm‘ 

The toxins associated with other acute and chronic infections produce 
various effects, prominently fever and degeneration of muscle tissue, such 
as the heart muscle in pneumonia and influenza. Tlie toxins produced as 
the result of streptococcal activity have a wide range of effect. Thus in 
acute infections the heart muscle suffers specially as well as the synovial 
merabraiieii.Qf. Joints, while in chronic streptococcal infections, such as 
pyorrhoea. _dvQolaris, a general fibrosis of connective tissue may occur, 
leading to arthritis and involving the bony and connective tissues of joints, 
and fibrositis generally. Associated with these changes there is frequently 
marked mental depression, which is possibly a direct effect of the toxin on 
the nervous system. 

^rjoHN Matthews. 

F/Ihomas Horder. 


IMMUNITY 

Definition. — Immunity is that function of the animal organism by virtue 
of which the effects of bacterial activity are resisted. 

Immunity is either natural or acquired. 

Natural Immunity 

Many diseases commonly infecting man do not spontaneously occur in 
animals, and conversely many animal diseases do not spontaneously affect 
man. Experimentally a naturally immune animal may be infected ; thus the 
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chimpanzee can be infected with syphilis. These experimental infections of 
naturally immune animals are usually, however, of a mild character. More- 
over, different species of animals show great variability in immunity. For 
instance, rats and dogs are immune to anthrax. The factors determining 
these differences of immunity are not well understood, but variations in diet, 
as between carnivora and lierbivora, the environment and habits, and varia- 
tions in physiological metabolism partly account for them. There are also 
degrees of natural immuniiy in the different races of man. Thus the natives 
of countries where certain diseases are endemic may be far more resistant to 
those diseases than inhabitants of countries where the diseases are not en- 
demic, as shown by the riiaiataoce of^ the negro to yeUp Conversely, 

diseases that have existed for years endemically among one race or group of 
races may cause a veritable plague wlien introduced to a fresh race. Thus 
tuberculosis ravaged the North 7\merican Indians, and syphilis when intro- 
duced to Europe from America, where it was probably endemic, fobowed the 
course of an epidemic of a highly contagious disease. 

Tliese racial types of immunity, however, are to some extent acquired, 
either by constant exposure of iridividuals to contagion, or by survival of the 
fittest. 

As regards the mcehariism of natural immunity there might be two ex- 
planations. One, tliat naturally immune animals were resistant to the 
bacteria themselves, and tlie other, that they were resistant to the toxins 
of the bacteria — in other words, that the bacteria possessed the power of 
invading the animal, but that the invasion bad no toxic effects. As a matter 
of fact, naturally imniiinc animals possess the power of resisting the invasion 
of bacteria, and the resistance seems to be a function of phagocytosis, as the 
phagocytic power of naturally immune anjniais varies according to thok 
immunity, whereas the bactericidal action of their serum does not v^iry in this 
direct relationship. Nevertheless phagocytic activity depends largely upon 
substances in the serum, as will be shown later. 

There is also individual immunity, as shown by the fact that in any 
epidemic some individuals entlrcTy Escape infection, while in those infected 
all degrees of resistance are noted. 

In contradistinction to individual natural immunity, which condition 
does not lend itself to analysis, there is the condition of indi vidual Ry §e ^^p |:i- 
bility— a condition to which considerable study has been devoted, chiefly 
in the direction of non-bactcrial toxaemias such as hay fever and the various 
toxic idiopathies. Possibly, however, the various manifestations of the 
rheumatic state are destined to be grouped under a condition of individually 
decreased resistance to the endotoxins of streptococci. 

There is a tendency, specially among American writers, to range all the 
phenomena of the toxic idiopathies under anaphylaxis. 

The outlines of immunity which have been hitherto considered have chiefly 
been concerned with the reactions between bacteria and the body fluids, 
and together with further j)rinciples in connection with toxins and anti- 
toxins, which will be studied later (p. 19), were in the main formulated 
by the German school of bacteriologists, especially Ehrlich and Pfeiffer. 

The theory of immunity elaborated by this school was termed the JIumoral 
Theory. 

"^‘"PTidybcytofiis . — Concurrently with the elaboration of this theory, however. 
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Mfiteiioikoff’fl school was bringing to light many important facts in connection 
with the action of bacteria upon the cellular elements of the body. And 
MetchnikofE, holding the view that phagocytosis was the essential pnnci pie 
in immunity, formulated the C^auiarTlXfiQXXv ^lie facts on which this theory 
was founded are briefly as follows : Amongst the lowest unicellular animals 
nutrition takes place by the ingestion of particles, those unsuitable for 
nutrition being extruded, while suitable ones become surrounded by a vacuole 
and, by the aid of a proteolytic ferment, digested. 

Ascending the animal scale this function of ingestion becomes limit (ui 
to special groups of cells, and in the higher animals to a still more circum- 
scribed group of cells, the phagocytes. Moreover, the function it^self ceaH(‘H 
to be of nutritional benefit to the animnl, but becomes 8[>ecialise<l to the 
service of immunity. 

Phagocytes are divided into two groups — micropbages, comprising the 
polymorpho-nuclear leucocytes, and macrophages, including the endothelial 
cells lining the serous cavities, blood aild lymph vessels, and tho largo mono 
nuclear lymphocytes. 

The micropbages arc chiefly concerned with phagocytosis of bacteria, 
while foreign cells or impairt‘d cells of the animal liost, as well as animal 
parasites, are accounted for by the macrophages. 

A local infection of staphylococci, or the injection into the body of staphy- 
lococci, or even nutrient broth, at first causes a diminution in the number of 
leucocytes locally, but quickly a great increase of phagocytes occurs. This 
phenomenon is termed positive chemiotaxis. The degree of cliemiotaxis 
varies greatly according foTh 6 •variety dr virulence of the bacterium involved, 
and there may be a definite re])ellent action which is termed negative chernio- 
taxis. The exact mechanism of llie {)hcnomonon is not well understood. 
There is, however, a definite relationship between positive chemiotaxis and 
phagocytosis, apart from the fact that unlejj 3 positive chemiotaxis exists 
|)hago<^tosi8_caimQOAke^^P^ And though positive chemiotaxis varies 
to some extent inversely with virulence, yet virulent and living organisms 
may be phagocyted. Phagocytosis is preparatory to digestion, though the 
facility with which organisms are digested varies greatly; some, such as 
anthrax and tubercle bacilli, being very resistant to digestion though easily 
phagocyted. 

it was shown by MetchnikofE that there was a direct relationship between 
the development of immunity in an artificially immunised animal and the 
phagocytosis of its white cells. As the result of a vast amount of experi- 
mental work, MetchnikofE claimed that phagocytosis was the fundamental 
faQ.toi.inajn^muui^^ while Pfeiffer and the German school claimed that the 
important factors of immunity pertained to the anti-substances elaborated 
in the blood fluids and serous exudates, and that the phagocytes were simply 
concerned with scavenging duties in connection with the dead or dying 
bacteria, damaged by the action of specific antibodies elaborated in the 
serum. 

It must be noted that MetchnikofE recognised the existence of these anti- 
bodies, but claimed that they were derivatives of leucocytes ; and his later 
contention was that the immune substance in the serum acted directly uj^oii 
the leucocytes, and, indeed, he used the term “ stiinulin ” to denote that 
substance. * 
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This view was opposed by Denys and Leclef in 1895, who suggested that 
the immune principle acted upon the bacteria. 

The controversy was carried a step further as the result of the researches 
of Wright and Douglas in 1904 and 1905. They showed that washed cor- 
puscles, i.e. leucoc^s deprived of st^rum, had a very slight phagocytic 
effect on bacteria, but that when a mixture of washed corpuscles, bacterial 
emulsion and normal serum was incubated, phagocytosis took place, whereas 
if the normal serum had been previously heated to 65^ C. no phagocytosis 
occurred. Moreover, if a mixture of normal serum and bacterial emulsion 
were incubated, and the bacteria freed from serum were added to washed 
corpuscles, phagocytosis occurred freely. They called this thermolabile 
substance opsonin to prepare victuals). 

By showing that the washed leucocytes of highly immunised animals 
had no more phagocytic powers than those of a normal animal, they effectively 
disposed of Mctchnikoifs stimulin theory, supplanting it by the Opsonic 
Theory, founded on their discovery that opsonin, the immune principle on 
which phagocytosis depends, acts on the bacteria alone, preparing them 
for ingestion by tlie phagocytes. 

Shortly after, Neufeld and Rimpau drew attention to an immune principle 
they termed bacteriotropin, differing from opsonin in that tlie former is 
thermostable.^'Tt''Wa8 suggested that normal oj)sonin differed from bacterio- 
tropln — ^rfrimune opsonin; and various workers, Dean, Muir and Martin, 
have claimed that immune opsonin has all tiie reactions of immune sul)stance 
or amboceptor. 

Wright and Douglas sliowed that opsonin was increased in amount by 
active immunisation ; and Wright suggests that the difference between normal 
and immune opsonin is merely one of quantity, and, in that opsonin may be 
only relatively thermolabile, a certain amount may survive heating. 

The specificity of opsonin was shown by Bullock and others by means of 
absorption experiments. 

However interesting, theoretically, the exact classification of o|>sonins 
may be with reference to other immune bodies, the practical outcome of 
Wright’s discovery has achieved far-reaching results. Wright and Douglas 
demonstrated that the quantitative estimation of the o]>soriin content of 
any serum, in respect to any particular organism, was possible by comparing 
the phagocytosis occurring in a mixture of definite volumes of homologous 
bacterial emulsion, washed corpuscles and, res])ectively, normal serum and the 
serum in question. The measure of phagocytosis achieved in the serum under 
observation, divided by the phagocytosis of the normal serum, which latter 
is taken as unity, is termed the Opsonic Index. 

In skilled hands the accuracy 6f the bpsonic index, within the limits of 
experimental error, is very exact. Thus the index of a normal person to 
tubercle bacillus, or staphylococcus, rarely falls outside a measurement of 
between 0*8 and 1*2, whereas much greater variations are commonly found 
in the serum of individuals infected with either of these organisms. 

It is obvious that in connection with those organisms whicli undergo 
bacteriolysis with immune serum the estimation of the opsonic index is at 
the best unreliable, as it also is with certain organisms which when in virulent 
condition are refractory to phagocytosis. 

At the present time the practical application of the oj)sonic index is 
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chiefly directed to the detection of rapid changes in the amount of opsonin 
in connection with vaccine inoculations, to measure the effect of treat- 
ment, or with passive congestion experiments undertaken with a view to 
diagnosis. 

The opsonic index of an infected individual to the organism causing 
the infection varies within wide limits. If a suitable staphylococcal inocula- 
tion be made, the initial result of the injection is a fall in the opsonic index 
corresponding to a fall in resistance, called by Wright the n egat ive phase^ 
After a brief period the index is found to be rising, corresponding To TTrise 
in the resisting power, called the ^lositive phase. The positive phase tends 
to last a considerable time in a noh-Thfected individual, but is more or less 
transient in an infected patient. The object of vaccine therapy is to 
achieve the^ maximum of . positive phases compatible with negligible negative 
phaaes. The amount of negative pliase permissible depends upon the severity 
of the infection under treatment. 

By bringing into application these principles, Wright elaborated the 
principles of vaccine therapy, which will be discussed under the heading 
of Immune Therapy. 


Acquired Immunity 
(i.) As the result of recovery from infection 

When a:i individual has recovered from an acute infection such as 
typhoid fever it is a matter of common know^ledge that he experiences 
immunity against that disease in future, so mucli so that the occurrence 
of a second attack is very rare. So also a second attack of scarlet fever, 
measles and the other exanthemata are unusual occurrences. This acquired 
immunity was recognised, but of course not understood, centuries ago, 
and history shows that attempts at protection were made by inoculating 
infective material ; and it was on account of this knowledge, but with a 
fuller understanding thereof, that Tasteur commenced his study of pro- 
tective inoculation that forms the basis of the modern knowledge of 
immunity. 

Immunity acquired as the result of recovering from an infection varies 
greatly in different diseases, and in contrast with tlie lengthy immunity 
following recovery from typhoid fever and the exanthemata, the im- 
munity following such a disease as pneumonia may be quite short. 
Indeed, there are those who say one attack of pneumonia predisposes 
to another. 

It is doubtful if such an assertion is justifiable ; and even if it were, it 
probably depends upon the fact that even successful recovery from acute 
pneumonia may still leave the individual a carrier of pneumococcus of modified 
but potential virulence. 

(ii.) Artificial Immunity ; Active and Passive 

Pasteur in 1880 showed that injections of attenuated cultures of the 
organism of chicken cholera would protect the inoculated fowl against 
lethal doses of the virulent bacilli. From this observation resulted artificial 
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immunity, and because the protection is elaborated solely by the action of 
the tissues of the infected animal the term Active Imraunisation was intro- 
duced by Ehrlich. 

Von Behring in 1890 dise.ovcrcd that the serum of actively immunised 
animals when transferred to other animals conferred immunity on the latter, 
and this process is termed Passive , Immunity. It diSers broadly from 
active immunity in that the protection afiorded is comparatively transient, 
depending as it does on the actual amount of immune substance intro- 
duced. 

Active immunisation is the process underlying the. whole . practice of 
vaccine therapy, while passive immunisation is exploited in serum therapy. 
In tlie interests of clarity active immunity and vaccine therapy 
be discussed in the first instance, and passive immunity and serum 
therapy will be considered later, but it must be understood that in point 
of time the basic principles and discoveries became available at more 
or less parallel periods, and though active immunity of necessity precedes 
passive immunity the principles of serum therapy were comparatively well 
understood before vaccine therapy was evolved as a general phylactic 
method. 

Active immunity may be produced by the injection of — (1 ) living virulent 
bacteria ; (2) living attenuated bacteria ; (3) killed bacteria ; (4) killed 
bacteria sensitised; (5) bacterial derivatives; and (6) active immunity can 
also be produced by feeding. 

1. The injection of U'oiivcj virulent bacteria is accompanied by certain 
obvious disadvantages, and even where eventually, in order to obtain high 
degrees of resistance, such a method is advisable, it is usually preceded by 
the injection of attenuated or killed cultures. 

2. Attenuation of cultures may be brought about by various means, such 
as growing bacteria in air or a current of oxygen, by growing them at 
abnormal temperatures or in the presence of weak antiseptics. The mere 
subculture of bacteria under laboratory conditions in many cases causes 
attenuation of virulence, wliile the passage of an organism through one 
species of animal usually attenuates its virulence for an animal of another 
species. 

3. The injection^ of kiUed..^^ — This fornns the fundamental process 

of the practice o£-vaccine therapy, and is also largely utilised in the produc- 
tion of specific sera for laboratory diagnostic metfioiis, and specific anti- 
bacterial sera for the purposes of serum therapy: in connection with those 
diseases in which an antitoxin is not indicated. 

4. T/is injection of killed sensitised cultures. — This method was introduced 
by Besredlca as a remement. The bacteria are treated with an homologous 
anti -bacterial serum at body temperature. Tlie serum is then separated. 
The antigenic properties of the vaccine produced are theoretically greatly 
diminished, in view of which the higher doses of such vaccine which can be 
given are by some considered to be of doubtful advantage. 

5. Th£ injection of bacterial der ivatives — filtrates of cul tures^toxir^^.—’ 
This process cbnMtufes the fiasis oi tlie manutacbure of anSloSns, tEat is 
antisera for the treatment of diseases due to those bacteria which are harmful 
by reason of exotoxins — diphthgim aud, 

6. ^tive imrnunity can be j^oduced htf jeeditig , — Thus Ehrlich immunised 
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mice against ricin and abrin, and Frazer immunised rabbits against snake 
venom by feeding. The method, however, has not much practical applica- 
tion, otherwise a spontaneous cure of such a disease as pyorrhoea woind be 
more e^^ent. 

— We come now to the consideration of the immunity pro- 
duced "By the injection of bacterial filtrates to which the name toxins lias 
been given. Injections of toxins call forth the production of anti-substances 
known by the name of Antitoxins, which figure last in our list of anti- 
substances ; this position, however, is merely for the sake of convenience, 
for the study of antitoxin formation is particularly important as it was first 
in the point of time, and it furnished a great proportion of the principles 
constituting the present knowledge of immunity. 

We have seen that bacteria fall into two groups— one which produces 
exotoxin, the other producing endotoxin. The exotoxin group, small in 
the point of numbers, comprising the diphtheria and tetanus bacilli, is im- 
portant in that it furnishes almost the whole of the facts in connection with 
antitoxin formation. 

As the result of the systematic use of diphtheria antitoxin the mortality 
of that disease has been estimated in a rev iew of 50,()(J0 cases to have decreased 
by 50 per cent. 

For the production of a satisfactory antitoxin a powerful toxin is neces- 
sary. Less than 0*01 c.c. should be capable of killing a 250-grammes guinea- 
pig in 4 or 5 days. 

Various methods of raising the virulence of bacteria have been alluded 
to, and they are brought into application in this connection. Horses have 
been found the most suitable animals in the process, and they should be 
sound as regards constitution, and of from 4 to G years of age. 

Small initial doses of toxin, or toxin mixed with antiseptics or witli 
antitoxin, are used ; the doses being gradually increased until at the end 
of 2 or 3 months more than ten times the original dose may be given. 

In favourable cases each cubic centimetre of horse serum may then 
contain up to 800 units of antitoxin. 

A unit of antitoxin is that amount that will save the life of a guinea-pig 
if injected with 100 units of toxin, while the unit of toxin is that quantity 
sufficient to kill a guinea-pig of 250 grammes in from 4 to 5 days. Hence a 
unit of antitoxin is that quantity that suffices to save the life of a guinea- 
pig injected with 100 minimal lethal doses of toxin. 

As antitoxin when evaporated to dryness is comparatively stable com- 
pared with toxin, such products form the standard, and are to be obtained 
from various institutions. 

Ordinary antitoxin, however, will retain its potency for a year if kept in 
a dark, cool place. 

Antitoxic sera produce their effects by simple combination with, and 
neutralisation of, the toxins eliciting them, in which their action differs 
from that of opsonins and agglutinins, in both of which instances visible and 
measurable effects are observable. 

Much discussion has occurred as to the nature of their union. Ehrlich 
maintained there was firm chemical union ; Arrhenius and Madsen considered 
the union similar to that of two substances in weak chemical union, a 
union to some extent reversible ; while Bordet considered it was a physical 
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process, tlie Hiiiailer molecule of toxin becoming, as it were, entangled in 
the larger molecule of antitoxin. The union has a time factor, as shown 
by an experiment of Martin and Cherry, who forced toxin and antitoxin 
through filters under high pressure. At first all the toxin passed through, 
but after 2 hours no toxin passed, as it was held back by union with the 
antitoxin. 

A great deal of work has also been done in connection with the question 
of the composition of toxin, but it must suffice to say that toxin represents 
more than one poisonous substance, and that the proportions vary in difierent 
samples. Similarly, the composition of antitoxin has been the subject of 
much discussion. That antitoxin is not merely altered toxin is certain in 
that antitoxin may be obtained in an amount many times greater than that 
of the toxin injected. 

Normal horse serum may contain a certain amount of antitoxin to 
diphtheria, and probably high immunity to toxin represents merely an 
elaboration of a normal substance and not an entirely fresh product. It 
is, however, certain that antitoxin is the product of cellular activity. 

Antitoxin substance probably belongs to the globulins, and it has been 
shown that, in general, higlily immune sera contain more globulin than 
normal sera. This, in fact, is the only chemical difference that has been 
demonstrated between normal and highly immune sera. 

Anti-hactc^lial s&r ^. — In connection with cerebro-spinal meningitis much 
work has recently been done in reference to anti-me nin gococcus senim. A 
horse is injected with killed cultures of mixed strains and with^autolysed 
cultures, and finally with living cultures. The result is an antiserum which 
contains immune bodies which bind complement, agglutinins and opsonins, 
and the presence of these substances is made use of in estimating the 
potency of the serum. There is also probably anti-endotoxin present, as 
Gordon has described a method of estimating the titre thereof. 

As the result of intrathecal injections of the antiserum the meningococci 
in thciieielyq^spinal fiind show a marked decrease, which decrease is thought 
to be due t^incxeased phagocytosis, as owing to the absence of complement; 
no direct bactericidal action can occur. Auti-meningococcus serum is thus 
in marked contract or tetanus antitoxin, in that the effects of 
the former are chiefij directed against the bacteria and only partlj agai nst 
the endotoxin content of the bacteria. 

Extensive use has been made of anti -streptococcal sera. They are pre- 
pared by injecting horses with, firstly, killed cultures and subsequently living 
bacteria. Marmorek increased the virulence of his streptococci by growing 
them alternately in the peritoneal cavity of a guinea-pig and in a mi^ure of 
human blood serum and broth. The potency of the serum was measured by 
mixing it with a certain quantity of virulent streptococci and injecting the 
mixture into a rabbit. Marmorek found, however, that the serum had little 
])rote(!tive power as against filtrates of cultures. 

Such occasional good effects as follow the use of anti -bacterial sera are 
explained by some authorities as being due to the antigenic action of the 
streptococcal substance contained in the serum, causing it to function as a 
vaccine, or to the anti-bacterial substances contained in normal horse serum. 

Pysentery antisera which have lately come into use are apparently 
anti -bacterial and antitoxic. 
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The Properties of Immune Sera 

Von Bell ring’s discovery that the sera of immune animals could passively 
confer iminunity shows that such immune sera contain substances either 
different from those, or in excess of those, present in normal sera ; and in 
1894 Pfeiffer sliowed that if cholera spirilla were injected into the peritoneal 
cavity of a highly immunised guinea-pig, the bacilli lost motility, became 
granular and swollen and finally disappeared. This phenomenon became 
known as Pfeiffer’s phenomenon, or Bacteriolysis. 

It was then shown by Metchhikdff and Bordet that a similar result 
occurred in vitro in a mixture of heated immune serum and cholera vibrios 
if, and only if, normal serum be added. As result of these and subsequent 
researches it was recognised that two substances are present in immune sera, 
one of which is peculiar to immune and the other common to immune 
and normal sera. The former, originally called “substance scmsih iljtQOQ * * 
(Bordet), is now generally known as (Ehrlich) ; while the latter, 

formerly called alexin by French writers, is now iisiiallv known as comvlcment 
(Ehrlich). 

It will bo. recognised from Metchnikoff’s and Bordet’s experiment 
alluded to above that the former resists heating, while the latter, de- 
stroyed by heating, was again supplied by the addition of normal serum. 
As a matter of fact, amboceptor resists a temperature of 70° C. for one 
hour, while complement is destroyed by a temperature of 60° C. for 
10 minutes. The amount of complement in any serum is apparently not 
affected by immunity. 

It will also be recognised that the specific change that has occurred 
in an immune serum is the presence of amboceptor, which can only act in 
the presence of coni])lenient. Amboceptor is specific in that it only acts in 
connection with the bacterium or inoculating substance which calls it forth 
(antigen), while complement acts independently and in connection with 
amboceptor of any kind. 

Bacteriolysis also occurs in connection with typihoid immune sera, 
but many other varieties of bacteria are not subject to it; it can, 
however, be demonstratcHl that those organisms, immunity against which 
is unaccompanied by bacteriolysis, are susceptible to other properties of 
immune sera. 

In connection, however, with bacteriolysis must be mentioned heamolysis. 
Bordet in 1898 shov/ed that if an animal be immunised with the scrum of 
another species the serum of the immune animal acquires the jiroperty of 
destroying the red corpuscles of that species. This phenomenon of haemolysis 
has become of great importance, as it forms the indicating phenomenon in the 
complement deviation lest of Bordet and Gengou, and of its modification 
the Wassermann reaction. 

Similarly many other cytotoxic sera can be elaborated by injecting 
emulsions of appropriate cells. Thus Metchnikoff produced a cytotoxic 
serum capable of destroying spermatozoa, by injecting spermatozoa ; and 
such cytotoxic sera as l^ej^otoxin, neuro toxin and others have been made. 
Inasmuch as most of them are also Tiiemolytic, their effects on the homo- 
logous organs are difficult of estimation, and their use is not of practical 
importance. 
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4gglutinins , — When a small quantity of immune serum is added to an 
emulsion of the corresponding bacterium, the organisms become agglutinated. 
If the organisms are motile they simultaneously lose motility. The pheno- 
menon is most familiar in connection with typhoid and paratyphoid fevers, 
but can be experimentally observed in connection with all immune sera and 
their corresponding organisms. 

In connection with typhoid fever Widal first published the observation 
that agglutination was observable shortly after infection took place, and 
increased as the disease progressed according to the degree of immunity 
achieved. 

In practice it is usually sufficiently marked by the tenth day of the disease 
to enable a positive diagnosis to be made. 

The physics of the phenomenon are as yet imperfectly understood. 
Agglutination occurs in connection with nori-motile as well as with motile 
organisms, though it is most marked in the case of the latter. It also occurs 
with bacterial substance which is precipitated when the corresponding 
immune serum is added. A correct salt content of the solutions is necessary 
for agglutination as shown by Bordet, who resolved clumps of agglutinated 
bacilli by washing in distilled water and found the bacilli agglutinated again 
when salt was added. 

It has been suggested that some analogous factor to surface tension may 
be involved. 

Agglutinins are not destroyed at 55“^ C. as are bacteriolysins and 
opsonins. 

Precipitins . — Krause gave the name of precipitin to the substance which 
produced the precipitate when an immune serum was added to filtrates of 
bacterial cultures. The phenomenon is closely allied to agglutination, and 
is by many authorities considered identical. As a method of diagnosis in 
bacterial infections it is not so useful as agglutination, but it has been highly 
developed by Nuttall, who has shown that when one animal is highly immun- 
ised against the serum of another animal a precipitin is produced in the serum 
of the former that will cause precipitation in the serum of the latter. With 
an appropriate rabbit serum highly immunised to human serum minute traces 
of human serum may be definitely identified. 

Opsonins . — These substances have been already referred to in detail 
(see p. 17). 

Anaphylaxis , — When a foreign protein is introduced into an animal 
hyper-susceptibihty may be produced, which hyper-suscc])tibility can be 
demonstrated by injecting after the lapse of ten days a further — in itself 
non-lethal — dose of the protein, when there occurs a condition varying 
from slight signs of illness ranging throiigli various stages of respiratory 
distress up to sudden death. 

This constitutes an ayhyla:;^ . The condition may be brought about by 
ann^njpro^ns, and it is said by bacteiiarprotiins. Most 
study has, lio we vefjTieclrr directed to the anaphylaxis produced in suitable 
animals — preferably guinea-pigs — by the serum of an animal of another 
species. 

Originally compelling attention during antitoxin experiments, it was 
thought to have some connection with the action of the toxin, but it was 
soon recognised that the reaction had no relationship to the toxin or anti- 
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toidn content of tiie serum but was concerned only with the horse serum as 
being a foreign protein. 

The anaphylactic state may be transferred by injecting a second animal 
with serum from an anaphylactic animal (passive anaphylaxis), and may 
be transferred from mother to offspring. 

It has been claimed that the tuberculin and mallein reactions are. ana- 
phylactic phenomena, but it is di ncult to understand why such reactions 
are universal in infected individuals, as it might be expected that desensitisa- 
tion would be a frequent natural occurrence owing to repeated small doses 
of bacterial substance. Similarly the phenomena known as serum sickness 
following the injection of diphtheria antitoxin have been ascribed to ana- 
phylaxis, but many of these cases may be due to a toxic idiopathy to horse 
serum and not to anaphylaxis. 

It is, however, certain that a second injection of antitoxin after a sufficient 
interval may produce anaphylaxis. In consequence of this the question of 
desensitisation becomes of great importance. If at some period more than 
10 days after an injection of antitoxin it is desired to give a further dose 
the presence of the anapliylactic state should be negatived. This is done by 
a skin reaction. A small quantity, say 0*25 c.c., of normal horse serum (or 
j antitoxin) is injected intradermally, or rubbed into a scarified surface. There 
I occurs, if anaphyraxis™or a toxic idiopathy to horse substance — exists an 
' urticarial patch sometimes progressing to a vesicular eruption with a sur- 
rounding area of erythema. 

This usually occurs within half an hour, but is occasionally delayed. If 
anaphylaxis be demonstrated the patient should be desensitised. If time be 
not of paramount importance, 0*025 c.c. of antitoxin is given subcutaneously 
and the amount is doubled every half an hour. After 1 c.c. has been given 
subsequent doses are given intravenously until 25 c.c. in all have been 
administered. If any anaphylactic symptoms occur, longer intervals and 
more cautious increments are indicated. 

JoHJM Matthews. 

Thomas Hokdek. 


IMMUNE THERAPY 
(A) GENERAL 

Non-specific ant> Specific Therapy 

Two sorts of therapeutic measures may be employed in the control of 
diseases due to microbic infection — (I) measures tiiat can be used to assist 
the patient’s general functions (nervous, circulatory, respiratory, digestive 
and eliminative) during the extra strain which is being put upon them ; and 
(2) measures that can be attempted in order to give help to the special 
function, or mechanism, of immunity agamst the particular infection. Treat- 
ment coming under the first of these heads is termed treatment 

coming under the second head is termed S'peci ^c. Irrregard to their degree 
of relative theoretical importance it is tfiat specific measures should 

take precedence. But in practice dependence in a good many diseases may 
have to be placed entirely upon non-specific measures because, as yet, specific 
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measures are not available. The absence of available remedies for immune 
therapy may depend upon absence of exact knowledge of the causative agent 
in the disease or, this knowledge not lacking, absence of a sufficiently con- 
vincing or potent means of stimulating immunity or of supplying ready-made 
immune substances. 

Whether immune therapy is practicable or not, it is of fundamental 
importance that no effort be relaxed in regard to the employment of accred- 
ited non-specific measures, and the use of these at as early a moment as 
possible in the disease. It behoves the practitioner to be just as prompt, 
and to be just as thorough, in the exercise of the various means by which a 
patient’s general resistance to infection can be kept at a high level, as to be 
prompt and thorough in the use of any specific remedy that may have experi- 
ence or experiment, or both, to recommend it. 


Available Remedies in Immune Therapy 

A study of the preceding articles upon infection and immunity will have 
made clear the methods by which resistance to rnicrobic infection can be 
helped along specific lines. The actual substances that are available for this 
purpose, and which are in actual practice to-day, may be summarised as 
follows : 

A. Immune Sera. — (a) Antitoxin sera, which act chiefly by neutralisa- 
tion of exotoxin formed by bacteria in the body. (6) Anti-bacterial sera, 
which act chiefly by destruction of the bacteria and thereby preveriting the 
increase of endotoxin. 

B. Bacterial Vaccines, which serve to stimulate the natural 
mechanism of immunity. -— (a) Ordinary vaccines. (h) “Sensitised” 
vaccines, (c) “Live” vaccines, (d) “ Bhylacogens.” (e) “ Detpxic.ated ” 
vaccines. 

Some general comments will now be made concerning these various 
substances. 

A. (a) Antitoxin sera remain the most strikingly successful, as they 
are historically the earliest of all the remedies used in specific therapy ; 
and this applies especially to anti-d^htiheria serum ; less so to anti-tetanus 
serum, but the more limited success of the latter remedy is un^uKBe^Sy 
due to the difficulty entailed by the path of infection of the virus rather than 
to lack of potency in the serum. Given at the earliest possible moment, 
given liberally, and given by the intrathecal route as well as by the sub- 
cutaneous, the results are frequently very encouraging. Of the prophylactic 
value of this serum no doubt can be held after the experiences of the Great 
War. 

(6) Anti-hacterial sera have neygj^^et . attained the same 

degree of supcess as antitoxin sera. By none of the methods yeremplov 
have these sera been produced with a sufficiently rich content of antibody 
to lead to any uniformly good results. A difficulty connected with the if 
preparation of these sera is the fact that most of the bacteria against 
whif h tl)cy are manufactured exist in groups , and a serum prepared 
against one group is by no means specific m respect of antibody for 
another group. 
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The attempt made in the case of streptococci to j)roduce “ multivalent ” 
serum to overcome this difficulty has not proved successful. More hope 
appears to lie along the line of producing univalent sera against the different 
groups. Xu... the case of streptococcus infections a univalent S> pyogenes 

serum has been available for some years, as the result of suggestions put 
forward by Andrewes and Horder. 

Cole’s grouping of th^_ pneumococci, and Gordon’s grouping of the 
meningococcij have cpiite recently enabled scrum manufacturers to produce 
sera ’for the different groups of these micro-organisms, and, in the case of 
the meningococcus, the use of these group-sera may possibly re-establish 
the reputation which a n ti- u ^ enin goco ccus aer u m obtained in the New York 
epidemic, and which it failed to retain in Great Britain. 

Since the introduction of specific inoculation in the treatment of 
bacterial infections antisera have, witli many workers, fallen largely into 
disuse. The production of “ group-sera ” may lead to results of so much 
better value that tliis type of remedy will be found to be once more in 
demand. 

B. (a) Ordinary vaccines. — The earliest form of vaccine remains the 
one in most common use— a simple suspension of the killed microbe in 
normal salt solution. Most immunologists kill the bacterial elements 
by heat. Some jirefer the system known as autolysis — allowing the 
micro-organism to undergo auto-digestion in tlie warm incu})ator after 
counting. Others rely upon a sufficiency of some such antiseptic as tri- 
cresol, believing that heat interferes wdth the efficacy of the vaccine. IJ 
we knew exactly what are the initial processes going on in the human body when 
living microbes invade it we should be better able to decide how best to prepare 
the cell-element before we inject it in the form of a vaccine. It seems reasonable 
to suppose that undue heat, and the }>resence of chemical agents, are both 
of them to be avoided if the tissue is to digest the bacterial cell as the pre- 
liminary step in the ])rocess of active immunisation. 

(b) “ Sensitised ” vaccines (“ sero-vaccines ”) are made by bringing a 
bacterial emulsion into contact with the aypiopriate immune serum (e.r/., 
a Streptococcus pyogenes is mixed with a univalent S. pyogenes serum). The 
spccific^autibody in the serum becomes fixed ” by the bacteria, and the 
combination's terme^ a sensitised .vaccine. Tliere is (’onsidcrable doubt 
whether this “ sensitisation ” of the vaccine actually iakes pluce, and whether, 
therefore, its therapeutic value is in any way enhanced. Much must de})end 
upon being able to secure a potent serum for the jiroccss, and we i)ossess as 
yet very little guidance as to the amount of antibody present in a serum. 
The tyjie of case in which sensitised vaccines have seemed to promise good 
results has been acute and generalised infection, especially by streptococci. 
The dosage of sensitised vaccines is 10 to 20 times that of the unsensitised 
material. 

(c) “ Live ” vaccine has been used by Alcock and others ; in some cases of 
gonococcus infection, and in one or two other infections. No special results 
appear to have been obtained — certainly none which counterbalance the 
obvious risks that might be run if such a system became generally adopted. 
The vaccines must be given intravenously, and there are reasons for regard- 
ing this route as less serviceable than the more solid tissues for vaccine 
introduction. 
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{(i) The subfitances termed '\phylaco(/ens ” come next under consideration. 
In the preparation of these substances the makers have made an efiort to 
prepare the cell-body, which constitutes the essential part of the vaccine 
material, for easy assimilation by the tissues into which it is injected. This 
is obviously a move in the right direction. They argue, and pertinently, 
that valuable time may be lost during these preliminary efforts on the ]mrt 
of the tissues at digesting or disintegrating the bacterial cell-element in order 
to start the specific interaction that shall result in the formation of antibody. 
They therefore endeavour, ])artly by approjuiate temperatures and partly 
by chemical agency, to get the bacterial cell-structure into solution. During 
this process there is inevitably added to the solution a certain amount of 
exotoxin, an amount depending, no doubt, upon the nature of the medium 
in which the bacteria are grown. But as this medium is invariably a fluid 
one, the amount of exotoxin cannot be negligible. This ex.otoxiJl. perhaps 
n ^CCQ gnt ^ fgr t}]e very siiarp xcaction sometimes seen after the use of this class 
of remedy. It is possible that some of these reactions are of the nature of 
‘‘ protein., jaimckt’’ general principles, seeing that the object in view is 
certainly not to add more exotoxin to the patient’s burden, this feature must 
be regarded as undesirable. To what extent the endotoxin of the bacterial 
cell goes into solution it is not possible to say, because unfortunately we have 
no chemical means of measuring this substance ; but it seems fairly certain 
that in the preparation of phylacogens a more successful effort has been made 
in this direction than hitherto. 

No doubt the most valuable constituents in a phylacogen solution are 
the products of disintegration or autolysis of the cell-body other than 
endotoxin — substances which are capable of stimulating the formation 
of antibody possessing specific properties of service in the destruction of 
living bacteria. It is obvious, therefore* that jjij^lacogciis are extremely 
complex in their composition ; they contain a ceiE^iiamoujit 
some endotoxin, the products of autSysIs of the bacterial cell-body, and 
a" little antiseptic. With such a mixture it must Be extremely^'difficult to 
produce "anytriing like a uniform solution, and it must be equally difficult 
to decide upon appropriate dosage. But the complication does not end 
here. There is introduced into the preparation of phylacogens anotlier 
principle, altogether independent of that which attempts at securing solution 
of the antigen contained in the body of the bacterium. Considering every 
infection to be a mixed and not a single one, the manufacturers prepare 
what is termed a “mixed infection case,” a solution in which the above- 
mentioned ingredients are derived from staphylococci, streptococci, B. 
pyocyaneuSf Diplococcus pneurnonicPy B. coli, B. diphtherim^ and the strepto- 
cocci associated with rheumatism and erysipelas. Fifty per cent, of this 
basic phylacogen is added to each of the specific phylacogens during its pre- 
paration. Even though the general principle of mixed infections may have^^ 
much to support it, it seems of doubtful value to load the tissues of a patient \ 
suffering, say, from typhoid fever, with toxins of the diphtheria bacillus and I 
S. erysipelatosus. Too much has probably been attempted in the hope of ^ 
producing a substance that will be of general, rather than of particular, 
service. 

(e) The most modern of all the remedies of the bacterial vaccine type 
are the substances termed “ detoxicated ” vaociM^- It is thought that, with 
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the endotoxin removed, it may be possible to use much larger doses of the 
vaccine, and thus obtain proportionately large responses in the way of coll- 
destroying antibody. If a means has been devised of removing the endo- 
toxin, without at the same time altering the nature of the bacterial cell- 
substance, which is then left for purposes of inoculation, the antigen 
produced may be of service. These detoxicated vaccines are on trial, but 
as yet we cannot judge of their value. It remains to be seen (1) whether 
it has been possible to effect the segregation attempted, and (2) whether, 
after all, the endotoxin may not really be an essential ingredient of a 
specific bacterial vaccine designed to stimulate active immunity ; in which 
case, although it would of course be possible to give much larger doses 
of the “ detoxicated ** material without producing undesirable reactions, 
the practitioner would risk being constantly subminimal in his dosage of 
the vaccine. 


The Choice of the Remedy 

It is not always easy to decide as between the use of an appropriate serum 
or an appropriate vaccine — assuming both of these have proved virtues — 
in any given case of infection. In acute cases it is a sound practice to begin 
by the use of a serum and follow this by the use of an autogenous vaccine if 
oMainable. it should be remembered that sera and vaccines act in quite 
different ways. Sera act quickly, but their action is soon over. Vaccines 
act slowly, but their action lasts longer. Sera call for no active response 
on the part of the patient’s tissues. Vaccines stimulate the patient’s 
tissues to the production of specific substances. It is difficult to lay 
down any general rules, but it may be said, casieris paribus^ that if the 
infection is acute (and) or generalised, and if the patient is very ill, the 
use of a serum is likely to prove efficacious ; whereas if the infection is 
chronic (and) or local, and the patient is not very ill, the use of a vaccine 
is likely to be of service. 


The Mode of Administration of Immune Sera 

(a) By svhciUaneous injection . — This is the metnod in common use. The 
best place for reception of the serum is the loose cellular tissue of the flank 
or lower abdomen. After cleansing the skin by soap and water followed by 
absolute alcohol or acetone, or after painting it with a little iodine in spirit, 
the serum is injected very slowly, avoiding as far as possible any jerky 
movements of the piston. The syringe and needle have been previously 
boiled, and the phial containing the serum has been warmed to bodv-heat. 
In making the injection it is important to make sure that the needle has 
really entered the subcutaneous tissues and is not still in the deep layer 
of the skin, which may easily happen if the common practice of pinching 
up a narrow fold of skin for the purpose of the puncture is followed. 
It is much better to keep the skin well stretched by means of finger and 
thumb and to insert the needle boldly into the stretched surface. The 
patient will be grateful for the choice of a fine rather than a coarse needle. 
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and one which is either new or freed from all traces of rust before use. 
In the event of 50 c.c. of serum being given, half of this quantity should 
be injected on either side. 

(5) By intravenous injection . — This method deserves wider use, especially 
in cases of very acute and serious infection, and in others in which the 
use of antiserum has been delayed. The method involves no risk, 
although it needs care and scrupulous asepsis. The serum is generally 1 
diluted before use, with twp or three times its bulk of normM saline. | 
In many severe cases Intravenous saline solution is itself of service, and 
when this is thought to be so, the serum may be added to the saline 
infusion. 

The injection is best made into a prominent vein at the ante-cubital 
fossa, the skin being treated as described in (a). When the syringe has 
been filled with the warm serum, the arm is constricted by a single round 
of bandage well above the elbow, or an assistant constricts the arm by 
firm pressure of the hand, so as to render the veins prominent. The 
patient’s arm is fully extended and his hand is tightly clenched. When 
blood is seen oozing into the barrel of the syringe, the operator knows his 
needle has entered the vein ; the bandage or pressure can now be relaxed 
and he can now slowly inject the contents of the syringe. If blood does 
not appear, the needle is withdrawn slightly lest its point may have re- 
entered the wall of the vein on the opposite side. The serum must not be 
injected unless it is certain that the point of the needle is in the lumen of 
the vein. The injection being completed, the needle is quickly withdrawn, 
the skin being supported by the o])erator’s finger. The patient’s arm is then 
raised at right angles to the body. 

(c) Per rexitum . — This method is sometimes used because it b assumed 
that the subcutaneous route is painful and distressing, or because the result- 
ing serum reaction is not so marked. But neither of these considerations 
is of such importance as to determine this route if an immune serum is really 
indicated. If this route should be decided upon, however, the dose of the 
serum should be diluted^ yritfi normal saline solution to make the total bulk 
pot lesObftl) 11^ o.c. The rectum "sKouH be cleaned by an ordinary enema 
ofyvater,. prior to the injection of the diluted sarum. 

(d) .Per os . — There is still less to be said in favour of this route, despite the 

fact that it has been proved that certain antitoxic sera (e.g. diphtheria anti- 
toxin) are capable of exerting their specific effects when given by the mouth. 
The objections to the method are obvious. If, however, this route is chosen, 
the serum should be diluted to at least 50 c.c. in bulk, and should be given as 
far as possible whtjnlEe 

(c) intratneced injection . — In cerebro-spinal fever, in other cases of 
meningitic Infection and in some cases of tetanus, this is the best route by 
which to administer serum. Lumbar puncture is first performed in the 
ordinary manner and an amount of cerebro-spinal fluid at least equal to the 
amount of serum to be injected is allowed to run off. The serum is then 
allowed to flow into the lumbar cisterna by gravity from a h eight of. abgjit. 
9 tq 12 inches, or it is injected very slowly by means oTan^all-^ass s^ 
ff due care be taken to inject very slowly, there appears to be no objection 
to the former method, despite the claims made for the latter by certain 
American observers. In either case the serum should be warmed to body - 



30 


IMMUNE THERAPY 


tiaat before it is injected. The patient is placed with a slight inclination of 
the shoulders downwards during the injection, and this inclination may be 
increased somewhat afterwards, and kept so for an hour or more. In most 
cases the injection, as the preliminary lumbar puncture, is best done witli 
the patient under general ansesthesia. 


Skrum Sickness and Anaphylaxis 

(a) Serum ^icJcnes &, — The use of horse serum, whether normal or im- 
munised, and especially when given by the subcutaneous route, often leads to 
certain symptoms of a non-specific character about the eighth day after 
the first dose has been administered* These symptoms consist of an'TItfn-" 
carial rash, with pnrrrtus whidS may be very troublesome, mild pyrexia, 
pain in and swelling of the joints, and some malaise. The urticaria may be 
concentrated about the site of injection of the serum, or it may be generalised. 
There may be local or general mdema, but the latter is uncommon ; so, too, 
are albuminuria ancT swelling of the lymph glands. In some cases the local 
urticaria appears much earlier than the eighth day ; it may appear within a 
few hours of the initial puncture, the more general symptoms showing them- 
selves towards the end of the week. “ Serum sickness is rarely serious. 
Treatment is by anti-pruritic lotions, such as saturated bicarbonate of soda 
solution, or dilute carbolic acid (1 : 100), and By aspirin internally. Some 
observers consider la,gtiiite of calcium of service, but the authors’ experience 
of the drug in this condition does not confirm this view of its helpfulness. It 
may be added that if the joint symptoms precede the rash — a rare event — 
some difficulty may arise in diagnosis. 

(b) Anaphylaxis (see p. 23). 


The Mode of Administration of Vaccines 

(a) By subcutaneous injection , — This is the method of administration in 
common use ; the site usually chosen is the outer aspect of the arm, about 
one-third of the distance down from the shoulder to the elbow. But when 
the patient is in bed, the flank or buttock or infraclavicular region is even 
better, because the subcutaneous tissues are looser in these regions. It is 
considered by some authorities that in the case of local lesions, some advan- 
tage is to be gained by injecting the vaccine near by, but as to this there are 
no data of a confirmatory kind available. Before inserting a dose of vaccine 
the skin is prepared as already described (see p. 28). The same precautions 
are observed in regard to the syringe and needle. No dressing is required 
to cover the minute puncture. 

(b) By intravenous injection . — 'Uiis method has often been employed 

recently, and its value is still a matter of much debate. It is compli- 
cated by the fact that it is liable to lead to the condition termed protein 
shock, a state of affairs somewhat alarming, induced by the introduction of 
foreign protein matter into the blood stream. shock is in itself 

capable of exercising a curative action in certain disease-prdeeSs^s, and it may 
be employed for this reason quite apart from vaccines used for their true 
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specific effects. It remains to be seen, after much more work has been done 
in this sphere, how much of tlie benefit at present ascribed to vaccine therapy 
is really due to this peculiar reaction. 

(c) Per QS . — The oral use of vaccine therapy is open to the same inherent 
objections as the oral use of serum. But in little children and in patients 
who cannot overcome their natural antipathy to inoculations, it may be 
permissible to employ it. As in the case of sera, the vaccine must be 
brought up to a certain minimum bulk and must be administered when 
the stomach is empty (see p. 29). 


The Immediate Effects of Vaccine Administration 

There are three kinds of reaction possible after vaccine administration — 
localy generaly and focal, (a) Local reactio7i.—^t is only after the use of 
prophylactic doses of vaccine that a local reaction is likely to appear, t.e. 
when the dose chosen is considerable, as in the preventive treatment of typhoid 
fever. In curative inoculation it is doubtful if local reactions are of any value 
in order to get results. 

(b) General reaction. — Here, again, the ])rophylactic use of vaccines is 
usually accompanied by this form of reaction, whereas in their curative 
use, little or no such disturbance is aimed at. After a prophylactic inoculation 
the temperature may rise to 101° or 102°, and there may be considerable 
malaise. 'Jdiere may even be a slight rigor. The symptoms subside after 
12 hours, and they are usually milder if a second prophylactic dose be given 
a few days later. 

In curative inoculation, provided the scheme of dosage be carefully chosen, 
general reactions of this character do not occur. After the initial dose there 
may be slight headache and las.situde, with a rise of temperature to 99° or 
99°'5 F., but quite often, if the ])atient be not apprcdionsive and therefore 
anticipating malaise, no disturbance of the general health occurs at all. In 
acute and generalised infections such small doses of vaccine are usually 
chosen that no constitutional disturbance results. TLe degree of the 
general reaction is probably proportionate to the size of the dose and 
to the virulence of the bacterial endotoxin. Unfortunately there is at 
present no standard of virulence of the bacterial endotoxins. Different 
strains of the same micro-organism differ much in virulence, and a 
virulent strain is apt to lose iks potency, it mav be verv quickly, on 
subculture. ” ' . ^ 

For these reasons it is very difficult to anticipate the degree of 
reaction which a vaccine of known strength as regards the content 
of bacteria it contains will produce. The principle guiding most workers 
in practice seems to be that in cases of chronic and local infection a 
mild but definite reaction is aimed at, but in cases of acute and of 
general infection no reaction is sought. This mild reaction need not, of 
course, be produced by the first dose of vaccine ; indeed, it is probably 
better to lead up to it by the use of preliminary doses that do not lead to 
reaction. 

(c) Focal reaction . — Neither the local nor t he general reaction can be said 
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to be specific in nature. Sometimes, however, a focal reaction occurs — 
that is, an exacerbation of the inflammatory interaction going on at the 
seat of the lesion, if such be present. Such a reaction is probably specific, 
and for this reason deserves very careful observation. There is a growing 
belief that such focal reactions should not be aimed at, though they are not 
necessarily prejudicial if they are mild in their degree. 


The Prophylactic Use of Vaccines 

A good deal of useful exploitation of the principle of preventive inocula- 
tion has recently been undertaken. The most promising results have been 
those obtained in ty£hoid and paratyphoid fevers. In pla gu e and in ckolfjra 
the results, though on the whole favourable, have not been so uniformly good. 
During the recent epidemics of influ enza* a good opportunity has been 
afforded of testing preventive inoculation : the results will be considered 
later (see Sect. B, under Influenza). 

Experiments, by one of the present writers, have demonstrated the 
fact that rabbits are rendered less susceptible to infection by pyogenic 
cocci if they are previously inoculated by vaccines derived from these 
micro-organisms. This fact, and some general exj)erience, makes it probable 
that patients who are about to be operated upon, and who are the sub- 
/ jects of sub-infection by cocci, especially when the sub-infection involves 
7the area of operation, have something to gain by similar preventive 
^inoculation. Instances of such operations are the removal of the tongue, 
^ prostatectomy, and certain operations upon the throat and the gastro- 
intestinal tract. It is diflScult to understand why this field of therapeutics 
is at present so little cultivated. 

It is possible that preventive inoculation of contacts in an epidemic of 
cerebrorSpinal fever may prove to be of service seeing that rabbits have been 
proved to acquire considerable immunity against the meningococcus after 
inoculation by the killed coccus (Horder and Gordon). 


Cases suitable for Vaccine Treatment 

Provided that the employment of a vaccine is not allowed to interfere 
with any other recognised and helpful method of treatment, and provided 
the dosage employed be carefully chosen, the actual field of trial may 
be made very extensive. This may be said without subscribing to the 
commonly expressed opinion concerning a case in which the use of a vaccine 
is being discussed, that “ if it does no good, at least it does no harm.'’ For 
it is scarcely credible that any remedy which possesses potentialities for 
great good is not also possessed of power for harm when misapplied. Two 
subsidiary points often require consideration in connection with the decision 
to use vaccines in the treatment of an infective process . the assistance of a 
thoroughly trained and competent bacteriologist and the supervision of the 
treatment by an observant practitioner. 

No hard and fast rules can be laid down as to which cases are, and which 
cases are not, suitable for treatment by inoculation. Some authorities will 
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advise that every case of infection be so treated ; others will doubt if the 
method is indicated with an almost equally sweeping embargo. No doubt 
wisdom lies, as usual, somewhere between these two extremes. The reader 
must be warned against confusing certain hypotheses of a purely theoretical 
kind as to the operation of vaccines with the ascertained facts of clinical 
medicine. On the other hand, he must also be w'arned that conclusions 
based upon prejudice against the method, either from ignorance or from 
lack of personal acquaintance with it, are equally fallacious. It will be 
assumed that he is aware of the element of commercialism that has not beeil 
slow to creep into the whole subject of specific therapy and threaten to disturb 
the true indications for its use. 


Autogenous an]> Stock Vaccines 

Whenever it is possible to prepare an autogenous vaccine within reason- 
able time, this should l>e done, and th«^ use of any other kind of vaccine should 
be regarded as fa ate de mieux. If the nature of the infection is definitely 
establislied it may be arlvisabh^ to c!!i[)loy a vaccine of a land known to corre- 
spond willi the infection, but made from another source, pending the arrival 
of the autogenous vac'cine. Such vaccines |)re})arcd in readiness for use in 
well-established infections arc, for con\’enience, termed *' ^stoc] : vaccines. 
With the growing popularity of vaccine therajjy the use ^of "stock vaccines 
has increased enormously, and if. is probable that this fact has led to a good 
deal of the disrepute into whicl! tl.is system of treatment has fallen in 
some quarters. Th(T(' are c('rtain circumstances in wliich the use of stock 
vaccines is not only justified hut obligatory. (1) In. most instances where 
the vaccine is used for propjiylactic pijr{'Osc.s. (2) In cases where the nature 
of the infection is certain, but in which rlic infecting micro-organism cannot 
be i.solated, a.s in some, cases of gonoe(.)CC!il arthritis or of erysipelas. (3) In 
cases of infection in which the causative microbe grows, on artificial media 
with great slowness, .is in tuberculosis, strcptotlirix infections and sio 34 lle 
acne. (Recent inetho N of facilitating the growth of these micro-organisms 
remler the use of autogenous vaccine less diificult than formerly.) (4) It is 
good practice to use a stock vaccine of a more virulent strain of micro-organism 
or of several diflerent strains, if it is found that little or no good follows the 
use of an autogenous vacci no. (5) The expense of making an autogenous 
vaccine may be prohibitive. 


Dosage op Vaccines 

For the choice of dose and for the frequency of vaccine administra- 
tion, reliance must be ])laced at present upon a careful study of the clinical 
condition of the patient and upon a large experience of similar cases already 
treated by this method. In the concrete suggestions made in the following 
sections with regard to dosage in the various infections, it is experience 
that will be taken as the cliief guide in the matter, fallacious as this guide 
is notoriously knowm to be. 

There are several reasons for regarding the opspi ][ic^ index, though it 
3 
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may be of value in diagnosis, as aji inadequate measure of the degree, of 
total immunity , pf ta p^tiejjt to the infecting microbe. These reasons 
cannot well be gone into here. And in any case, whether it is that this 
opinion is now sliared by clinical pathologists generally, wliether the 
hypothesis upon which the opsonic index rested is now regarded jis im- 
probable, or whether, as is more likely, a determination of the opsonic 
index has been found to be unnecessary for the purpose of actual practice, 
it is certain that, as a technical guide to dosage in vaccine therapy, thhi- 
system of notation is no longer pfaptised. 

Experience has shown that the eflective range of dosage, at least as regards 
the pyogenic cocci, is fairly wide ; within this range, though the expert 
will probably cure more cpiickly and more pleasantly than will the amateur, 
by his more judicious choice of dose and time-interval, no bad elTect is likely 
to follow in chronic disea.ses. In acute and in generalised infections no doubl 
the range of safety is mueh less ; this only means, liowa'.ver, tliat in any ease 
of doubt the smaller of tw^o proposed doses should be chosen, at least for th(‘ 
beginning of tlic treatinent. 

This experience conhrms the results of animal ex])crimcnts, wdiich ])rove 
that, in the case of staphyloccooal vaccine, the immunity conferred upon 
rabbits wall be independent of dos(\s varying as imieh as lOU ]>('r cent., and this 
without any demonstra))le ill effect (Ilorder). 

Brief reference should ])(‘rhaps be made to the variation in the strength of 
antigen in dilTerent preparations of the same vaccine. This seems inevitable 
in the present state of our knowledge;. DilfeTcnt cultures ])ossess different 
degrees of virulence, according to the nature of tin; strain of the micro- 
organism, the particular culture meelia, etc. These; remarks apply in 
particular to the gonocea cais, the jmeumocejceus, and \arie>us strains of 
streptococci. This fact eletracts imicli fre)m the value of suggested sizes of 
elose of those and some other vaccines. 

There is more agreement, or rather morei conformity in practiea', in regard 
to the time-intervals between the inoculations, thrm there is in regard to th(‘ 
size of the initial dose and the rate of incrcm(;nt. SjH'aking quit<‘ g(ui('rally, 
a time-interval of a wa;ek to 10 days is the ruh; of ])raetiee iu cases of chrunit; 
or of subacute infection, and of 48 to 72 hours iu a(;ut(‘ infeciion^, Tht‘ 
ihefement in the dose is chosen arbitrarily, but the immunisation is guided 
by the size of the initial do.se, by tin; degn;e of r(;aetion (if any), by the nature 
of the infecting agent, and by tiic clinical condition of the jiatient . In regard 
to these two factors (inerement of dose and time-iiiterva.l between the doses) 
different observers employ different systems. Thus, the siiccssssivc dose; 

; may show the same definite percentage increa..se tiiroughout Mu* scries : 5, 
i 7J, 10, 15, 20, etc. million, or 5, 10, 20, 40, 80, etc. million, or they may b(' 

1 given in pairs of the same size : 5, 5, 10, 10, 20, 20, etc. million. In bot h eases 
I the same time-interval, would be maintained throughout . The advantage oi 
I the latter method, a favourite one with tin; WTiters, is that undesirahie re- 
actions are more likely to be avoided, and a good comparison is given between 
the effects of the same individual dose ujiou tie; ])atient’s condition at different 
stages of Jiis disease. Still a third system is sonietiines follow^ed : a series 
of three doses is given at short and regular iiiti'rvals, wdth a definite inen; 
ment (say 100 per cent.) h(;tween the do.ses, a larger interval is then allowed 
to elapse and a second series of do.s(;s is giving the first dose of which is 
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Uic same size as the second dose of the first series, and so on. The third 
system is useful in acut(‘ infections, and when large doses of a sensitis<‘d 
vncciiH^ are Ixiing iiserl. 

The factor of sex do'.s not introduce iriiich variation in response to 
vaccines, but tlic writers’ exp(;rience suggests the advisability of choosing 
somewhat smaller doses in females. Age introduces a very definite variation : ? 
in children under 6 years the adult dose should be diyided by four, and in| 
children between 6 arid 12 it should by halved. From 12 to 16 tw o- thirds of | 
the adult dose should be given. • — 

When there is any con.sidcrable dillerence of j)ractice, the writers have 
taken the mean position ; for where both extremists claim excellent results, 
and are temperate observers, there should be wisdom in striking an average. 
The doses are stated tentatively, because they are by no means arbitrary, 
and they are to be modified in in ]i\'idnal cases as seems necessary. Custom 
IS a potent influence in this matter, as in medicine generally, and, though 
the metiiod of inoculation has long since passed the stage of experiment 
in its main principles, rules of practice are frequently changing. 


Sor.iE General Kules in the IGse of Vaccines 

1. Use every elTort to establish an accurate diagnosis, not only in regard 
to the ivature of the infecting micro-organism or micro-organisms, but also 
in regard to the duration, cour.se and degree of the disease-process. 

2. Use only pTire cultures in the preparation of the vaccine. 

3. Use autogenous vaccines whenever possible. 

4. In the case of mixed infection.s, endeavour to get some close approxi* 
mation to the .actual condition in regard to tin.' chief, as against the secondary, 
infecting agents. 

5. Avoid the use of vacciru's tliat Lave la cm subjected to much heat in 
their preparation, and vaccines tiiat leave hc^en kent for a longer period than 
6 months. 

6. In the troutinent of a prolonged case, reconsider the bacteriological 
diagnosis now and again. There are two reasons for this : the flora may have 
changed in the meanwhile, thus necessitating the use of an entirely different 
vaccine ; and there arc* some reasons for thinking that a micro-organism 
gets acclimatised ” to its corres])onding vaccine. 

7. Begin by small dosv^s until the patient’s resj)onse is ascertained ; no 
harm is done if the initial dose is submiuimal in its size. It is easy to waste 
time, but it is dilTicult to save it, by overdoses. 

8. Do no_t “ flog ” the patient’s iniuiunity mechanism by too jAfid 
repetition of the inoculatTohs. 

9. Do not get into a panic, and mistake undue hurry in the preparation 

and administration of a vaccine in the case of acute infectious, for promptness 
in treatment. Panic may bc^^excusay^i. in tlte patieut^^ but it is 

unforgivable in the (tdetor.’ 

10. On tbe otber band, do not conclude that a vaccine is useless because 
a miracle does not follow its initial application. If you decide to try it, the 
reasons guiding you should be such as to justify a thorough, and not a 
casual, trial of the remedy. Esj)ecially is this important in very chronic 
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cases in which results may not be apparent until the inoculations have been 
steadily continued over a lengthy period. 

11. If in doubt as to whether a dose of vaccine should be ^iven or de- 
ferred, defer it. Intercurrent illness, a long journey, a menstrnaLpejiod, the 
anticipation of a fatiguing or exciting time immediately alter the inocula- 
tion — any of these should lead to postponement pf the infection. 

12. Relax no single adjunct in the general treatment of the patient 
because vaccines are being employed. Remember that the immune process 
is extremely complex in its operation, and therefore that it is open to 
assistance in many different ways, of which the most important, no doubt, 
is some form of immune therapy. But non-specific measures are also of 
importance, especially in the fight against those diseases concerning which, 
as yet, the measures for increasing specific resistance are in an experimental 
stage. 

13. Know what it is you arc trying to do, and, so far as is possible, under- 
stand the nature of the material with which you are trying to do it. Control 
your remedy, do not let it control you. 


(B) PARTICULAR 

We shall now deal in concrete with the various infectious diseases and 
infective processes for which there are available remedies in respect of immune 
therapy. For convenience of reference an alphabetical arrangement will be 
followed. Stress will be laid upon those infections that are commonly met 
with in Great Britain. 


Anthrax 


The best treatment probably cojisists in sijnple excision of the pustule and 
the early us(; of an immune serum. TJn^ extensive surgical procedures that 
were once in coTiimon use an^ not now in favour. There are two sera in ]»res(‘nt 
use, ^cla vQ’s, to ])e obtained in England from Messrs. Aileti & Hanburys, and 
Mulford’s. A libei-al dost*, should be injeeb-d subcutaneously, not less than 
5Si^.cc., which rna}’ be rej)eated. In v(‘.ry acute cases, and especially if the 
treatment has been deferred, the initial dose should be given intravenously, 
following the general rule of ]>ractice. Anti-anthrax serum is beheyed to })e 
“..bactericidal in its action. 


Catarrhs, Chronic and Recuiiring 

Treatment, both prophylactic and curative, by means of vaccines, may be 
adopted for the various forms of recurring sore throat, the common cold, 
chronic naso-pharyngitis, and chronic or recurring traclnatis and bronciiitis. 
The micro-organisms most often isolated are pneumococci, M. caUirrhalis, 
streptococci, and Pfeiffer’s bacillus. It is not possible to generalise as to 
dosage and time intervals where so many varying ictiological factors are 
concerned. But the results of vacciuci treatment in this though 
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by no means nnifonnly good, are sufficient ly encouraging to justify 
thorougli trial, especially wiien oth(^r nietliods (non-specific) fail to relieve 
the patient. 


CEREimo-sriNAL Fever (and Meningococcus Infection generally; 

Much work has been done in recent years in connection with anti-nieningo- 
coccus sera. At first the results were disa])])ointirig ; then a serum prepared 
by Flexner against the strain of meningococcus present in the New York 
epidemic appeared to liave good results ; tiien this serum, and others, seemed 
to fail conspicuously in a large niimlxn- of the cases occurring in Great Britain 
in 1914-1910. The experience of the epidemic in this country led Gordon to 
group the meningococci responsible for the cases ; and for (^r^don’s four ty|j^s^, 
of the coccus, corres})onding sera have been manufactured an3*’aTe oh trial. 
In the case of anti-meningoc-occus serum, which inusi he given is 

difficult to say hcTw much Of ahy4)(^hefit that follows its injection Ls due to the 
action of tlic serum and how much is rlue to the attendant drainage effected 
by the lumbar puncture. The usual do.se of serum is from 20 to 50 cc., 
according to the sev(Tity of the case, and according also to tlie amoirat' of 
cercbro-.spinal fluid allowed to drain off at the time of the puncture. (Rather 
less serum must be run into the theca than the amount withdrawn!.) The 
technique is referred to in the article on Cerebro-sj>inal Fever. Tlie serum 
is rep('ated from time to time according to th(‘ progr(\ss of the case. If 
good results are not obtained, it is wise to change the serum for another 
brand. 

Menmgococctis septicermia is treated by a full dose of tlie serum given 
intravenously — not injecting less than 50 c.c. 

Meningococcics arthritis is treated by serum subcutaneously, and may 
also be treated by injections of the serum into the affected joints. 


CoLiFORM Infections ^ (“ B. coli Infi:ctions) 

Anti-colon bacillus sera have given but little evidence of value as thera- 
peutic agents. Coliform vaccines aj:c,..iiawaynr^ cd 

number of these infections. In the experience of many, their efficacy ranks 
next to that of staphylococcus vaccine. 

The great number of different coliform infections that are met with makes 
it imperative to deal with autogenous vaccine if any degree of success is to 
be expected. 

1. Injections of the urinary tract , — Opinion varies much as regards the 
results of vaccine therapy in these cases. The diversity of experience may 
find an explanation in the fact that the cases are of such divers sorts. (See 
p. 79, Bacillus coli Infections.) There seems no doubt, however, that the 
method is a very useful adjunct to general and local measures in certain 
cases, constitutional symptoms being relieved, dysuria reduced, and pus in 
the urine much lessened in amount. In true BaciUuria the same good results 
must not be expected as in states of infection. 

The most common system of dosage is to J5. juilUoii b^cdUif 

* /.e. iniootioas by baoilli of the coliform group. 
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in order to test the patient’s tolerance, increase to 10 million a week later, 
and gradually increase farther up to 100 or 250 million, maintaining the 
Itime-interval at 7 to 10 days throughout. Whenever th6 treatmchf is 
hafried out over a lengthy period it is important to secure a fresh culture 
from the urine from time to time for the purpose of making a new 
vaccine. 

Prophylactic trcotnient by coliform vaccine may be advisedly resorted 
to before the operation of ju'ostatectoniy, should this })rocedure be decided 
upon in the presence of an infected urine. 

2. Post-operative suppuration is frequently due to coliform infection, with 
or without infection by the pyogenic cocci : a common instance is appendix 
operation during or after abscess formation. The question of inoc\ilation 
should arise in an}' such case if convalescence, or healing, be delayed. Some 
gall-bladder operations call for tlie same comment. 

The dose of vac; ine, vs hether “ pure. *’ or “ mixed,” should be small, 
at least at first — 5 to 10 million coliform bacilli, the same number of 
streptococci (assuming the infection to be by 8. facah's), and 50 to 100 
million staphylococci. The frequency of dose, and its sijbse(juent iueniase, 
are determined by the clinical features of the jianicular patient. 

3. In “ colitis , careful consid('ration must be given to tiie question 
of an exact diagnosis, if at all possible. Thus, it must never b(‘ assumed, 
as it not seldom is, that any unselected case of colon infection is of necessity 
coliform : the contrary is ipiite frequently the fact : cases of ulcerating 
colitis are quite often associated more nearly with streptococcal than with 
coliform infection. Then, again, considerable care should be shown in the 
choice of the colonies from the culture plates obtained by the examination 
of the fseces, so a.s to work with any coliform strain which may be found 
to be atypical. 

For this reason the help of a skilled bacteriologist is quite essential. To 
use ” stock ” vaccines is to invite fe.ilure. As may be expected, the results 
will turn very largely upon the degree to whicli the infective element is 
dominant setiologically. In the muco-numibranous tyt)C of case (C. ner\ osa) 
treatment by vaccine is not likely to avail much. The d^'sage of vaccine may 
well follow the rough indications set out a hove. 

A very important type of case is that in which there is evidence that both 
urinary and intestinal tracts ar<; infected ; these cases ain])ly repay tin- 
practitioner for careful study in coujunction with an expert bacteriologist. 


DlPIITlIfiRIA 

This infection is treated wholly by scrum ; specific inoculation is not 
indicated, so successful is the serum treatment. The serum is an antitoxin 
serum. For success in its use two considerations arc necessary : it must he 
given early in the disease, and it must be given in sufficiently large doses. 
It^llaiS been shown by careful observers that the mortality from the dtse'ffSti 
rises steadily day by day during the first week of the disease with each day’s 
delay in the use of the serum. Delay in diagnosis, or in use of the serum, 
can be to some extent, but not altogether, made up by administering a larger 
dose than would otherwise be necessary. 
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In a mild case, and if the aerum be given early, not later than the Becond| 
day of the disease, 5000 units will probably suffice. If treatment begins onlyj 
on the fourth day, 10,000 units should be given, in two successive doses ati 
an interval of 12 hours. If the case is a severe one, or if there are laryngeal; 
symptoms, these doses must be increased, respectively, to 10,000 and 20,0001 
units /or the initial dose, and these doses must be repeated once or twice during \ 
the courM Ot tlie disease if this is unfavourable. 

Neither age nor sex should aSect the size of do.se of antitoxija. In any 
case which is cTinicaTIy doubtful, the serum should be given before awaiting 
the bacteriologist’s report. It should be remembered that a stained film of 
the exudate may give considerable presumptive evidence of diphtheria before 
a report can be obtained on the cultures. 

The antitoxin is usually given by the subcutaneous route (see p. 28). A 
dose may well be given intravenously if the serum be administered late or if 
the case be very severe. 

the type of the disea-se is quite immaterial to the success of the remedy ; 
all varieties of infection by the Klebs-Loeflier bacillus — even skin infections — 
indicate the use of the serum. 

Diphtheria antitoxin is of service as a prophylactic, in dosefiLuLlQQQ .QJ 
2000 units. The protection thus conferred does not, however, last many 
weeks. Some w^ortiers prefer inoculation by one or two doses of 50 million 
diphtheria bacilli as a method of achieving prophylaxis. 

For serum ra.s’iH'j; and other immediate eliects, see u. 

h\)r inimuiii, nation 1-% ihe S -lii» k jnetliod. sec loi. 


Gonococcus Infections 

At the present time there is no gonococcus serum possessing sufficient 
[)otency to justify its use; imraiihe therapy in this infection is achieved 
entirely by gonococcus vaccine. 

(Reference iia.s already been made; to liie varying vinilence of dilleient 
strains of gonococci. Whenever jm.ssible, therefore, it is important to enijdoy 
tlie actual strain of gonococcus causing the infection in preparing tlie vaccine. 
It is also very important to [jrepare the vaccine from the first subculture at 
latest, 80 qtiiickly docs this , micro-organism lose its virulenco on artificial 
But in a large number of cases of gonococcus infection an autogenous 
vaccine is out of the question, and it is necessary to fall back upon “ stock ” 
preparations. A stock gonococcus vaccine should be made from recent cul- 
tures of several strains of gonococci. Such a vaccine can usually be obtained 
from pathological institutes on whose staflf is a skilled bacteriologist interested 
in vaccine therapy. 

Aeviie ureth ritis, acute yqmnitis and cervicitis. — If it be decided to help the 
locaitr^traent Tn ^ose diseases use of vaccines, small doses^l to 5 
mijlioa) are given every 3 to 5 daya^. But such treatment is not usually given, 
reliance being placed entirely upon local measures. 

Chronic urethritis, vaginitis, cervicitis ; gleet. — Here, again, local measures 
form the customary rule of practice. But vaccines are of more service here 
than in the last-named group of diseases. Jen tp fifty million cocci may be 
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E every 5 to 10 days. Due attention must, of course, be paid to mixed 
ions (e.^. by staphylococci). 

Gonococcus arthritis (gonorrhcsal rheumatism ). — Following a general rule, 
thar^accTnTs'a^^^^ service in those infections in which there are 

constitutional symptoms than in those in which the whole manifestations 
are local, it is found that vaccines are help in this condition than 

in eithjx..i?li'hase„Jorrnerly mentioned. If the case Ue acute, the 3ose 
shiould be small — 1 to 5 millibh cocci given at intervals of 3 to 5 days. 
Jf the case be subacute, doses of 5 to 10 million cocci may be used, at 
about the same intervals. In chronic cases 10 to 20 million cocci form 
an appropriate initial dose, and this may often be increased with ad- 
vantage : 60, 100, and 250 million cocci at weekly intervals. Good results 
sometimes follow doses of 400 or 500 cocci, when the fibrositis is of some 
duration and is very chronic. Some workers have used doses as large 
as 1000 million, and have reported good effects ; but it is probable that 
they have been using stock vaccine prepared from cocci whose virulence is 
very low. In some instances living cocci have been injected intravenously 
(Broughton-Alcock). 

Acute iritis , — This condition calls for considerable caution if vaccines be 
employed : 0*5 to 1 million should bo tried tentatively. It may even be wise 
to allow the acute attack to subside before giving any vaccine at all, and 
then to treat by small and graduated doses so as to check the relapses of this 
condition which are so prominent a feature of the disease. 


Influenza 


At the tiiiio of w rititig this article the whole subject of tlic patliogenesis of 
influenza is under discussion. The simple view that influenza is a specific 
entity, and that it is essentially due to infection by Pfeifler's bacillus, can 
scarcely be maintained in the light of the great body of experience afforded by 
the pandemic of 1918-19. It seems probable that the initial causative 
agent is at present unknown, or certainly unisolated (but see article on 
Influenza, p. 123), and that the flora hitherto dealt with, even in the cases 
of the disease succumbing rapidly, do but cover the secondary invaders 
of tissues that have become highly predisposed to infection. These 
secondary infections are B, 'pjeiffcr, the j)neuinoccocu8, streptococci and 
M. catarrhalis chiefly, though other micro-organisms, such as sta])hylococci, 
must be added to the group. 

It seems certain that uncomplicated cases of the disease are either very 
mild or very severe, and that intermediate cases are so much tlu‘> subjects 
of secondary infection that this fact must be. taken into account in any 
consideration of s])ecific tfuirapy. If this view be correct, it does not 
follow that vaccines at present obtainable may not affect the primary 
incidence of the disease ; because it is possible that the primary infection 
may not occur, or may abort early, if the resistance to these secondary 
infections has been raised. Such a possibility gains credence from the 
known fact that certain micro-organisms may multiply much more 
rapidly, or may not multiply at all, in close association with other micro- 
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organisms (Symbiosj g). Whether this affects the present question or not, 
it remains true t^at so many of the serious, not to say lethal, processes 
taking place in the course of the disease are intimately connected with 
(? are due to) the secondary infections, that it is highly desirable to 
employ vaccines in both the prophylactic and the curative treatment of 
the disease. 

For the prophylactic treatment the ‘‘ Wa.Lfi.ffic® ' advises two 

doses of vaccine, to be given with an interval of 10 Says. The composition 
of the first dose is: B. pfeiffetj 30 nullion ; pneumococci, 100 million;^ 
tococci, 40 million, ’^'he second Sose is to te exactly double the size of the nr^,^ 
both coniment on the small proportion of the 
constituent in this formula, and urge^ that this should be mucli larger, such as 
100 to 200jmillion for the first dose, and double, this amount for the second 
dose. These increased figures assume that the bacillus is grown upon Matthews’ 
trypsiniz(;d blood medium. Emery criticises the formula in that it contains 
no M. catarrhalis, which, as he points out, certainly occurs in vast numbers 
in the lungs of some of the fatal cases, and is undoubtedly a secondary infection 
of considerable importance. W. H. Wynn suggests that the content of 
pneumococci is too small. In face of these conflicting views it is not sur- 
prising to find a large number of different formulfe available, and the practi- 
tioner is not a little bewildered in consequence. 

For curative treatment in influenza the present position is even more 
lacking in uniformity of practice than it is in regard to prophylaxis. The 
writers cannot do better than quote Emery’s summary of these conflicting 
opinions {Praciitioncr^ February 1919). In severe cases of broncho-pneu- 
monia they (i.e, the War Office committee) express the opinion that the use 
of the prophylactic vaccine cannot be recommended in view of the dangerous 
rapidity and severity of these cases, but when it is tried they suggest that 
the initial dose should not exceed one- twentieth of the first dose described 
above, f.e,, IJ million B, injluenzas^ 5 million pneumococci, and 2 million 
streptococci. Many bacteriologists hold that it is especially in these acute 
cases of broncho-pneumonia that the use of vaccines is most strongly indicated, 
always assuming that the treatment can be begun early. Thus Wynn urges 
the immediate treatment of influenza by giving adequate doses witliin a few^ 
hours of the onset ; the dose that he suggests is 50 million pn^umQJ29q(jL,5^| 
milliou sti^ptoc^ is not stated.! 

rhisprob^ly represents tLe oest we can do for the patients, and there seems 
to be sufficient evidence available to justify us in the belief that patients who 
have had a dose of vaccine at the very beginning of the attack usually escape 
without severe symptoms.” With this summary of Emery’s, the writers 
agree in the main. The cases differ so notoriously in the particular course 
they run, and the flora is so extraordinarily variable, that the writers 
prefer not to continue with the formula above set out, but rather to vary 
it according to the investigation made in individual cases. Nor does this 
often require the labour and the time spent in cultural examinations : a 
rapid survey of films made from the sputa will again and again give very 
valuable indications for a formula adapted to the particular case. Emery 
notes the importance of this point also. 
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E U AlpCOOC US I NFEOTION 8/ 

Up to the present lime tbc results of the use of anti-])neiimocoroas sgyiim 
have been even more disappointing than has l)Ocn the esse with anti-strepto- 
coccus serum. But an attempt has been made to “ grouf) ” the j)atho- 
genic pneiiraocoeei, and corresponding group sera have been prepared 
(Rufus Cole) which may give better results. Vaccines are a more popular 
remedy at the moment, either used as “naked” vaccines, or as sensitised 
vaccines. 

1. dilTer, or ]»ractice ditiers, in regard to the 

utility of vaccnics iii the treatment of ])nei!nionia. There is general agree- 
ment tJiat if inoculation is to be emplo3’od, it should be during the eailv^ stage 
of the disease, before ?riassive consoliilation h;i3 occurred. If this stage has 
been reached, it is better to defer inoculation treatment until such ])oriod as 
“delayed resolution ” occiu's, ortho non-inhamt uf a crisis by the tenth da^n 

The vaccine used shouM be autogenous if practicable, the pneumococcus 
being obtained (uther from tlie sputa or by lung ])uncture. But as it is 
obvious that inoculation! during the first 48 hours of the ilisease cannot Im* 
done by the use of autogenous vaccine, the immunisation must bo clTected 
at this period by the use of “ stock ” Amccine. A <!oae of 5 million cocci may 
be given as early as the disease is diagnosed, 10 million On the next day, and 
25 .ludliQU. iHV the day following. S'mie observers giee an initial dose of 50 
million cocci, and ^lo no more. At the later stage (crisis delayed) the doses 
should be of the same size. 

2. Ih:^cJw-p/}(anno)i{a.- - Thti ;;esiilia of vaccine treatment are be.ttex 
here than in TobalTpTPnunonla, probably because recrudescences and relapses 
are much more common, Ciiid may be prov(‘nt<-(] by tliis treatment. The 
patient is generally a child, and the doses should be 2, 3. 4 and 5 million, 
with intervals of 3 or 4 days. 

3. J^mp yema . — Drainage being satisf.iclorily established, tlie closing of 
the sinus may be assisted by the use of 10 to 50 million pneumococci in 
weekly doses. 

j 4. Brpncjiili^ passa-jes. In this series 

I of diseases, vaccines are oTlen very useful aiijbihctT^'to riieasures of a more 
general kind. Success turns largidy upon tlie degree to which the infection 
is “ pure ” and not “ mixed.” Tlie course of the disease process is usually 
chronic, and for this reason larger doses of vaccine may be given [e,g, 10 to 500 
million at weekly intervals), and should be maintained over a long period 
of time. (See also Catarrhal Infections.) 

P^ilGurmQQCCus scj)fic<'j^niia and pyapnia^ — d’he ]>rinciples and details 
of treatment are the same as in generalised streptococcus infections (see 
p. 44). 

Staiui vlococcus Infections 

The immune treatment of staphylococcus infections is entirely by vaccine. 
This is due to two reasons. Vaccines have been more successful in 
infections than in any others ; and no stajihylococcus serum of any potency 
in bactericidal substances has as yet lieen produced. 

1. Chronic local infections. — These consist of boils, carbuncles, pustular 
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S , onychia, sycosis^ otitis media (sometimes), eczema (sometimes), ciliary 
^ baritis, Siippiifating Meibomian cyst and certain discharging sinuses. 
Furunculosis and certain other staphylococcal infections were the first to be 
treated systematically ])y Wriglit’s method of specific inoculation, and, as a 
class, these infections yield, with care, almost uniformly good results. It 
may certainly be said that it is uncommon to get an instance of complete 
failure to respond to vaccine treatment. 

A guarded prognosis must, however, be given in connection with each 
of the other forms of staphylococcus infection. And in all the cases 
care must be exercised to see that the general points in treatment are 
receiving attention. If these be omitted, failures will frequently be met 
with in those cases in which the infective factor is not very dominant. 
In acACj for cicamplCj it. is unlikely^ Uiat vaccines cure 
if local rneasurcs be omitted. Here, as always, the inoculations must be 
regarded as adjuncts to the general programme of treatment, not as a 
substitute for it. 

In the case of suppurating wound.s or sinuses, vaccine treatment should) 
never be expected to take the ])lace of efficient drainage, wliich must in all| 
cases be secured in the first instance. * 


In the matter of dosage there is still considerable difference of opinion 
and of practice. And yet the results are, as already stated, very good upon 
the whole : an illustration of the fact, mentioned in the general section of 
this article, that there is a considerable range of efiective dosage with most 
vaccines. Some workers still use the comparatively small doses which 
followed as a sort of reaction to the quite large doses that were originally 
given, but most agree in using a dose of 1000 million in beginning the treat- 
ment of a stTaiglitforward case. If improvement follows, this is succeeded 
by doses of 250 to 500 million with intervals of 8 to 10 days. Relapses are 
quite common, and require a good deal of careful management. Either 
the doses are not sufficiently large, or the inoculations are repeated too 
frcqiiontlv. Each case must be considered on its merits. In the experi(‘nce 
of the writers there is often a tendency to stop the treatment too early. It 
is often of value to “ space ’’ the doses more widely as the treatment 
proceeds. 


In the treatment of acne a similar plan may be followed. Some workers 
use a mixed vaccine of sr apEXdococcus and fbe “ acne bacillu s/* and record 
better results (A. Fleming). In sycosis the response to these doses is only 
satisfactory if the case is treat^if early r^Tf it is of some standing, and much 
induration is present, the vaccine should be tentatively increased to 2000, 
5000, and even to 8000 million cocci. The same rule applies to many cases 
of (^hronic acne. Once more let it be urged that it is courting disappointment 
to neglect necessary methods of treatment when dealing with these chronic 
skin infections. 


1 


It has become customary to employ stock vaccines in the treatment 
of furunculosis and other staphylococcus jufections, and, as staphylococci 
appear to differ little Tn the” matter of strains, the success of this con- 
vention justifies the practice. If, however, success is not attending the 
treatment, an autogenous vaccine should in all cases be obtained. This 
is perhaps more important if the infection is due to S. aureus than if to 
*8. nlbus. 
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2. j-cuj e loc^Jj^egt^^^.-- A single dose of vaccine certainly tends to cause 

an acuteTSoiTor^carbuncIe to abort, but it should be administered early to 
secure this effect. The dose chosen is usually 9^ 

lococci. Care must, of course, be taken to give no dose of tills size in the 
presence of any constitutional symptoms which may indicate a general 
infection. But a general infection may quite probably be avoided by the 
above-mentioned prompt treatment. In the case of boils of the external 
auditory meatus and other very painful situations, the more rapid develop- 
ment and consequent resolution of the lesion following administration of a 
vaccine are of considerable advantage. 

Poisoned Ungers and acute abscesses due to sta])liylococcus infection 
require much smaller doses. They are best treated by (say) 50 to 100 million 
cocci, with 3 or 4 days’ interval. 

3. Ghronic ^ chronic staj>hylococcu8 pyaemia vaccine 

therapy is disappointing. But trial should be made of 50 to 100 million 
of an autogenous vaccine every 4 to 7 days, o^^joitting the inoculation 
yist prior to, or just after, any surgical procedure, sucli as the evacuation 
01 ari al)3cess. If there is no good result these doses may be gradually 
increased. 

4. Acute general infections ; o^JtCQXtx^^Qljii ^. — In this condition, as, indeed, 
in many other acute slajdiylococcal infections, prompt surgical treatment 
must be always undertaken. Bo soon as this is done, or rather, so soon 
as the culture has been taken, the micro-organism grown and the vaccine 
prepared — these things occupying the time during which the ])atient’s 
auto-inoculation from the surgical procedure is making the introduction 
of fresh antigen necessary — a dose of 25 to 50 million cocci is given. 
The same dose is repeated in (say) 2 to 3 days, and is perhaps gradually 
repeated, the clinical condition being carefully watched meanwhile. A 
case of this kind in which progress hangs fire will sometimes mend rapidly 
under vaccine treatment. 


STHEPTOrOCCUS I NFECrriONS 

Both immune sera and autogenous vaccines are appropriate in the 
treatment of streptococcal infections : no fast and hard rule can be given 
in regard to the choice of serum or vaccines : it is a good general rule of 
practice to treat acute and (or) generalised infections by serum and to 
treat chronic and (or) local infections by vaccines. In acute oases the 
serum can, of course, be followed up by vaccine, and this sequence is to 
be recommended. 

The method of using a sensitised vaccine, immediately upon the serum 
administration, is held by some to be the best method of procedure, 
but see p. 26. In a chronic case recourse may be had straightway to 
vaccines. 

If the infection is due to /S, vqJ >S. hcBmolyticus, which it usually 

(is in very acute infections, a univalent pyogenes 8ei*trTn, such as is made by 
I Messrs. Burroughs Wellcome otfdrs Hie best hopes of success (Andrewes 

?and Horderb 
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If, however, the infecting; coccus is of the saliva ry or fgecal. type t 
(vel S. viridans), a “polyvalent” serum may be chosen. If a sensitised* 
vaccine be used, the “iTomoTogdus serum should be used in making it. i 
The chief kinds of streptococcus infection will now be dealt with in more 
detail. 

1. Arthnlis, fibrositis^ and allied coiulUions, when traceable to strepto- 
coccus infection, are attributable to streptococci of feeble virulence. The 
dosage of vaccine, with the appropriate time-intervals, calls for detailed 
consideration and some general comments. 

In embarking on the treatment by vaccine therajjy of infective arthritis, it 
has to be realised that such treatment will be }>rief or long according to the 
time the lesions have existed. In tliis connection, moreover, it should be 
borne in mind that even if the lesions are not of long standing, the toxsemia 
leading to those lesions may be of mncli longer standing than at first 
suspected. 

Recent cases of infective arthritis only rarely ]>rcsont tliemselves for treat- 
ment, but there should be an increa.sing teiHiency in this direction. Such 
cases wiU often sliow definite improvement after the first dose of vaccine ; and 
if the joints involved are the knees, a dennitc decrease in swelling may be 
noted. 

If well-marked “ rheumatoid ” changes are })re8ent, treatment may 
have to be carried on for as much as two years, if not more. It is as 
well in making fdaiis for such longt iiy treatment to prepare the vaccine 
accordingly. This can, as a rule. l'>e arranged for by making two con- 
centrations of vaccine, one concentration l.uhng ten times the strength of 
the other. 

The authors recommend that the vaccine be made in two strengths, the 
weaker strength of a total concentration of 100 millions of streptococci per 
cubic centimetre, and the stronger one of a strength of KKiO millions per cubic 
centimetre. 

For instance, if a combination of a salivary and an intestinal streptococcus 
be decided on, two bottles of vaccine :ire jU’epared as follows : 


1. 25c.c. 


n 4 • • nr f salivarv \ . 

Containing per c.c. j 50 j j 

Containing ])ei c.c. 10{)o|^^|^|j|]aillions j streptococci. 


In the course of treatment a stage is arrived at when 1 c.c. of the 
former strength is being used. Tlie former bottle is then discarded 
and an equivalent dose is provided by using 0*1 c.c. of the stronger 
concentration. Tliis latter bottle usually provides for all possible re- 
quirements. 

The actual treatment varies in different cases. Roughly speaking, OT c.c. 
of the weaker concentration {i.e. 5 millions of each variety of streptococcus 
in the case exemplified) usually constitutes an initial dose, and frequently 
weekly doses increasing by 0*05 per week may be given until a dose of 0*25 c.c. 
be achieved. Then such doses as 0*36 and 0 5 c.c. may bo appropriate. It may 
then be advisable to prolong the interval between doses to 10 days, and with 
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such intervals 0*75 and 1 c.c. may be given. With iiitorvals of a fortnight, 
further doses of 0*15, 0*2, 0*25 c.c. of the .stronger vacciii**, and witli longer 
intervals still increasing doses. 

The guide to the increase of the dose i.s solely the reaction or absence of 
reaction caused by the preceding dose. So long as any i;g#MiiUpn 
of.^ 4 )ai&^ nuilaise^ etc.^..l.as hours —follows any dose, we 

consider that dose a maximuih one, and re})eat it until it fails to cause 
such reaction. 

The result of such treatment in many cases is in the first instance a 
remission of symptoms of the toxaemia accompanying tlie arthritis. Tin* 
symptoms in question are : dcpiessioti, which may be very rnnrkcd, loss of 
a])])]ication, energy and joy in life, and an increasing inability to carrv 
out the ordinary avocations, aparl from the han heap impose.! j)y the acins' 
deformities of the disease. 

The dread of increasing disability owing to artiiriti'/ deformit} is replaced 
by a conviction of eventual cure, in a large [)ropor tiun of casc'^u after com 
parativelv few doses of vaccine, and this despite t.he fact that not rarely no 
actual diminution of pain may iiave occiiiTcd. In .some ca.ses, indeed, jf-rliae 
owing to absorption of Iluid from joints, the pain becomes actually increase' i. 
and yet tlie patient acclaims benefit. 

It is also to be noted that after a variable number of d(»ses of vaccine 
various hjrms of local treatment, whicfi nuiy have been tried formerly wit h 
only tenifiorary beredieial results, tiow tend to produce more [»ermanent 
results. 

2. CrUuJifis and acule ahscc.-^s foraiaf ion. — .A similar line of treat ment imiy 
be adoptoi] as i'i do.scribed f..>r /h\/ a' • 

3. Eri/sipelas , — The infecl ion is Ipv >S. c y -y/e/m.*?. Beyiu b\ id vine e.ie 

of univalent pyo'xenes serum i n t ra ve ii c , p. 2;>), and ((dhev this 
at once h-y very sm.'ill doses of vaccine, prebirably Jiutojreuims. 'iieh as 
ton mihiefn coeei, on .‘dtern;*.1 e .hiy.^a hn- I to ('» dnscs. T:ie snniu mav fte 
re])(‘.iied on two vo four oc.c,.asions at. inttn'.afs of 2! hours, ef.nciirrt'nt 1 v 

l.he 

4. Pyorrh/ia ah'e(daru.—-\i\\o material fro.ni whiel; the. vaeMMe is pre- 
pareil is to be taken from the licp'th.s of the poeka-ts in the uum, or, better 
still, from the jrpex of an “xtracred tooth, if thi.s be avuilable, and mU from 
the pns lying about the neck of a tooth, which is alwavs t!ie nidus of 
secondary infections, ermneou-sly thought to i.e causative of tin; condition. 
The initial do.se may well be 5 million cocci, followed at interv.ds of 7 !(> 10 
days by gradually increasing dose iO, 25, 50. ami lOU i oil lion co(;ci. I'lven 
larger doses may be [irofitalily given .should no “ reaction.s «)ccur. This 
treatment is only to be. advised wlien, after conftTcne.e with a dentist, it is 
decided not to extract the affected teeth, or only to .sacrifice the wor.st of 
them. 

5. Septiccemia and 'pycemia ; puerperal fever; inf 'due end (Kutu lilts . — 

The treatment recommended, in so fai as a general plan can be laid down, is 
to administer a large dose of serum, intravenously in very ac ute cases, sub- 
cutaneously in other.s, and repeat Tlie serum in smaller dimount daily, or on 
alternate days, for 4 to 6 doses, or more. The initial dose in vefy acute easy - 
should not .be less than 100 c.c. As soon as an drutogeiious'v.aecine can b<' 
{>rociired, a very .small dose i.s given, such as (r.5 ininiith thi.H 
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gradually increased to 2 to 5 million ])y inoculation about every third or 
fourth day. In cases of > however, and in some other 

instances, flucBT’lTs* fono'^d ng (TJau-ations on the bowel, etc., the 

streptococcus isolated from the uterus or from the blood stream is often 
S. fcBcaliSy and as this type of streptococcais is usually much less virulent 
than S. 'pyogenes ^ the practitioner niay give larger dozes of vaccine, such as 
50 million cocci. According to Gordon and bettr^ the 

tise^oTsehsTt ised vaccine. 

In cases of infective cndpcprditis vc^ry little good, is to l)e expec ted fro m 
any mode of jmmujic JJL wheth.CXliy sera''(yf''by vfuTa^^ "Tlor^can 

mircli, TT’anything, he said for sensitised vaccines in'THTs dTsease. Some 
of the cases run a ])rolong(‘d course, and therefore give opportunity for 
o])tainiiig a human immune serum for ]>urposes of j)re])aring the sensitised 
vaccine (Iforder). S(Hi also Inf^'ctive Kndocarditis (p. 832). 


3'ktaxus 

Next to diphtheria, tetanus is tlie infection iii wliich the emydoyment 
of immune serum yields the most marked degre(* of immunity. Owing 
to the. great diflieulty of diagnosing^ tliis infeenm) by bacteriological ex- 
amination of the. local lesion, lh(‘ constitutional effects of the ]K)ison 
cannot often, tluTefoiv, Ix' anticipa1(‘d. By the time tlie disease is 
manifest, much of tlie toxin is already ‘'fixed''’ in the central nervous 
system, and the r(‘sul1s of treatirnuit l)V antitoxin are of necessity often 
unsatisfactory. A certain nundau- of ca^es Ictv'*, huwevrT, definitely begun 
to im})rove after use* of tlte s(‘rinn, especial! \* wlien its administration has 
beem ])voinpt. 

The best route by which to give tlie antitoxin is still a matter 
of d('i)at(n Some authorities advise intrathecal and intracerebral in- 
jections of tlie serum, so as to try to neutralise tin' toxin in the nerve 
striietures. A reasonable iiK'tl.od of treatment is to inject 5C)() units of 
antitoxin by lumbar ])uiiclur<* imim'diately the diagnosis is mad(^ and 
1000 units subcutaneously. Tlu'se injeciions may be repeated daily for 
4 to 6 days. 

The prophylactic use of tetanus antitoxin has [uovt'd quite as successful 
as its use for curativ'C purposi's has been di;'a]>])ointing, and tliere is 
little doubt tliat the case-inciilence of the disease was much diminished 
by tlie em])loyment of “ A.T.S.” during the Great War, and that there- 
fon^ a large niimbiT of lives were indirectly sav^d. The _preven,tiyti' 
dose of the serum is 5CK) units^^ given on four occasions at int«‘rvals_pi , 
one week", suhcida neoiisTv. 


Titberculosis 

A serum introduced by Marmorek has had considerable trial, but there 
seems little reason for regarding it as a serious contriliution to the therapeutics 
of tills infection. Nor can much mor<‘ be said, in the ojiinion of tlie majority 
of ol>servcrs, for the various forriLs of “ tuberculin ” that have been ex})loited 
very fully during the past few years. Be lids as it may, there is very much 
less tuberculin therapy now ])4'ing ])ia.ctise I tlsan was tlie. case even ten 
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years ago. There are three types of tubeitJle antigen available for 
inoculation purposes-*-(a) (several varieti<‘H— Koch*s, iJenys^ 

Beraneck’s), an extract of tte “Bacillus with or without its Ui xim ; {b) 
BaciUary emuhion, a bacterial vaccine, and uiado like rnicrobic VHcciiH-s 
generally j and (c) ScTO^vciccinCy a sensitised vaccine like the seirni- 

tised vaccines descrlB'eT'dn'*p. 26. The ba ci l la ry enuil^oty is 
tbe 4aypji^4|e,.,form of the remedy. Until quiU) nxu^y, liowcver, iln* 
‘Waceme ” tuberculin 'i'.K. (7’. rurhUnul 

“ new tuberculin 

Omitting the views of enthusiasts, it is generally agreed that tlien- iiw 
certain cases of tuberculosis in whicli tuberculin treatment is iiiadxkable 
those who are markedly febr%, and especially when the j/yrexij shows con- 
siderable fluctuations ; those who have only just come und*‘r observation ; 
and those who cannot remain under skilhal observation during the treat Tlietl^ 
It is also generally agreed that the nmst f a vou jr>jdde feT t p-cT an- 

tbostyiV:wflfcfl ref rogrvss/rc c/i/i/igc.s kiivlilrc.urfy hryi/n in iJ/r inlwU i] Iksic v . 
But to say this is equivalent to saying iliat the case is, ;; a rule, already im 
proving, and tiiat therefore the tubenailin may get cr'alit winch reall v hehnics 
to time, the patient's natural resources, and whatever non soecitie measures 
are also being employed. 

To administer sonn‘ form of tubereulin to desperate ra'cs desperate 
from the advanced state of the patient's infeeti(*n, or from the Lumeralised 
or fulminating character of the disease-pro(<‘ss can onb justihrj /-n the 
ground that it ]>ossesses |)syc‘hic value for the patieni Ire nd<. and perl/afi- 

i' PerJnips the best t \ //cs of case to choose for tIc' iii*-\hud .ne iupas. 
f adenitis, lesions of bone.':, uml joints, end t ubrn-ui, <>f t/r urineiy 
tract. 

There is very great diversity of opinicni as nmcirds both in relation 

to the size of the injection and the frequency of its admini.sirat ion. Mo.st 
]) rac:titiuners steer their course between the heroic doses reeummended hv 
certain enthusiasts and the minute dosiis of anotlier sciioo! and no doulu 
thereby show greater wisdom. Jf there be nothing about the ca.se to indicate 
more than the ordinary caution, a common dose to iu-Ldn with is mgr. 

(T.R.), and this dose may be given at w^eekly intervals for -1 to (1 doses. A 
'Second series of doses of strength iot/oo nigr.Tnay follow; then a third 
series of 5 (/o,y, and so on, until , mgr. is reached, beyond which dose it 
is not advisable to proceed. Reactions ” are not to lie aimed at, whether 
general or focal. If either occurs, the next dose should not be incrca.sed, and 
the time-interval may be increased a little. These remarks ajipiy to the 
usual — subcutane.ous - route, the oral use. of tlu^ antigeji having nothing to 
recommend it. 

dVmiOJi) AXJ> PaC \'J’V1*]|()ID i<'KVK{{ 

There is no antiserum at j)reseiit availabh* for wdiieli any good ehdin has 
been established, despite the sometime use of om* in Prance, introduced by 
Ohantemesse. Vaccine may be u.sed for curative purposes eith(*r as a routine, 
or because the case is tedious in its course. Tbfi vaccine should be specially 
made for each patient, and should, by pndcrence, be aut ogiuious. S(m8itised 
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typhoid vaccine has also been used. There does not yet appear to be good 
evidence that curative vaccine influences materially the course or the mor- 
tality of the disease. As regards dosage, here too there is considerable 
latitude in choice ; some observers give small doses, e.g. 10 million bacilli on 
alternate days for 6 doses, to be repeated after an interval of (say) 1 week ; 
others give doses as large as 100 to 200 million bacilli, and repeat them after 
7 to 10 days’ interval. This lack of uniformity in practice is probably due to 
too little consideration being given to the stage of the disease-process at which 
the treatment is tried. 

The '^oj^hglactic tteaimcnt of typhoid fever by typhoid vaccine has been 
definitely proved to be successful, if reliance may be placed upon the recently 
published Army statistics. There is abundant evidence that the immunity 
conferred, though relative rather than absolute, is definite, and that it lasts 
certainly for a couple of years. If the vaccine be given in two doses, with an 
interval of 4 or 5 days, both the local and the general reaction are considerably 
diminished. The vaccine is usually made up to include B. typhosus, B. para- 
typhosus A, and B. paratyphosus B. The actual composition of the vaccines 
to be obtained from stock varies somewhat, but most of them contain 
1000 million (mixed) bacilli in the first dose, and 2000 million bacilli in 
the second dose. The vaccine should be freshly prepared, and several 
different strains of bacilli should be utilised in their manufacture. 

Thomas Hobder. 

John Matthews. 
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GENERAL INFECTIOUS DISEASES 

A. BACTERIAL DISEASLS 

TOXAEMIA; SEPTIOiEMIA ; PY^:MTA 

The main results of the invasion and infection of the body by micro- 
organisms are discussed in the section upon infection and immunity. Jt is 
important to distinguish clearly between ‘‘invasion,’* “infection” and 
“ intoxication,” and the reader is referred to the section mentioned for the 
consideration of these several processes. The present article deals more 
particularly with the clinical and clinico-pathological effects of infection by 
the so-called pyogenic micro-organisms. 

1. ToxaiMiA 

This term is applied to the condition of a patient who is absorbing into 
the tissues and circulation toxins elaborated at some local site of microbic 
infection. The diseases caused by the specific microbes of diphtheria and 
tetanus are examples of toxxmiia, the sites of infection being in the former 
disease the fauces or larynx, and in the latter disease the damaged tissue 
about a wound or abrasion. Erysipe las is a good example of loxiemia, 
set up by the specific dermatitis^induced by infection of the skin with 
S. pyogenes. The symptoms of toxaemia arc variable, and depend upon the 
special affinity that the toxins concerned have for certain tissues or organa. 
There are, therefore, general symptoms common to many microbic infections : 
feyer^ malaise, vomiting, pains in the back and limbs, headache, 

sweating, etc. ; and special symptoms, such as are manifested by an affinity 
of the toxin for nerve structures (paralyses, spasms, delirium, etc.), or for the 
heart (arrhythmia, tachycardia, cardiac asthenia, etc.), and others. 

II. SErTic.^:MiA 

Septica3mia is a condition in which tlie infecting microbe transgresses 
the tissue barrier at the site of local infection and invades the blood stream, 
multiplying therein, and thus continuing the infection in a general manner. 
The mere existence of the microbe in the blood stream is not to be considered 
as necessarily constituting a true septicsemia. Thus we know that during 
the first few days of an attack of typhoid fev%r, of pneumonia, and of certain 
other diseases, the specific microbe can very often be isolated from the 
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circulation by blood culture. The more thoroughly the investigation of 
microbic infections by blood culture is undertaken, the more patent it becomes 
that at some stage or other the infecting organism exists in the circulation. 
^acteriwmia is a convenient term by which to express the (temporary) 
existence of micro-organisms in the blood stream in other states than true 
septicaemia. 

There are two main conditions of septicaemia in so far as this is related 
to the local infection. (1) The local infection may be obvious, the septicaemia 
clearly resulting from this ; or (2) no local infection may be discoverable, or 
the local infection may be, at best, merely surmised. This second form of 
septicaemia was formerly termed “ qrypto^e meti,^/’ Even at a careful 
post-mortem examination the source of I^alinfection may not be manifest 
in some of the cases illustrating this type of septicsemia. 

The chiefly concerned in septicccmia are Staj)hyhcoccus aureus. 

Streptococcus pyogenes (vel hcBmolyticus) and the pneumococcus. Much 
less commonly the gonococcus, Pfeifier’s hiiciUus Q.ud pyocyaucus perform 
this role. 

The local infections tending to lead to scplicaniia are chiefly concerned 
with the tliroat (streptococcus), the i:ter.us (“puerperal fevers”), fche sub- 
cutaneous tissues of the hand and foot (infectioUvS during operations and post- 
moitem examinations, septic wmunds, etc.), and the site of surgical operations 
(post-operative septicaemia). 

Symptoms. — The symptoms in septicaemia vary much ; there is also 
great variation in the intensity and course of the disease. Some of the 
worst cases from the point of view^ of prognosis are those in which physical 
signs are conspicuous by their absence, whether as regards the site of the local 
infection or as regards the development of secondary lesions (thromboses, 
visceral inflammations, etc.). Thus, in a case of puerperal scpticamiia, if a; 
careful examination of tlie pelvic organs reveals no defect in the uterus oritslf 
adnexa, and if no signs of local concentration of the infecting agent be found ^ 
elsewhere, the case is likely to be one of great anxiety, and recov ery is unlikely. 

'J'he symptoms include p yrexia , usually considerable in degrre, and most 
often intermittent in jch^xacter. Kigors are not uncommon, though by 
no means ednsfant. The patient is generally free from pain and local dis- 
comforts, but feels exhausted and very ill. The mental state is usually 
normal ; in some cases the outlook is disproportionately optimistic. Sweats 
are common, especially if the p 3 rre.\ia is markedly intermittent. DiarrFcea 
may occur. Some degree of general abdominal dj ^t^ nsjnn is commonT The 
spleen may be palpable. The puTs^isjqpuckened, the pulse tension lowered, 
anH there may oe subjective cardiac disturbances related to tlbe to xic my o- 
c arditis which is an invariable result of the main pathological process. A 
progressive ha3mol ytic^ anaemia is one of the most striking features in most 
septicaemias, both clinically and upon examination of the blood. A steady 
decline is observed in the number of red ceUs and in the hfiomoglobin content. 
The lou coGjic a vary a good deal, and their number coustitutea a helpfjol... 

* the small er th e count the worse_.the~<>utlook. Loss 
of weiglit is not a noticeable symptom, exceJijFnn become 

chronic, nor must the absence of this feature lead, of itself, to a favourable 
view as to the outlook. Erythenmta are often seen, especially in cases due 
to streptococcus infection ; they are prone to be evanescent. Joint pains 
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and Bwellings are also common, and these not seldom di8a})pear without 
any focal abscess formation. 

Prognosis. — The prognosis is serious in all cases of septioojmia, though 
less BO now than formerly. This is partly because, as the T(*8ult of the earlier 
and more extensive use of blood cultures, more cases are recognised, and 
partly because the exploitation of immune therapy has, no doubt, added a 
useful element of treatment in many instances of the disease. Of serious 
import are the following: rigors, the absence of signs of the local infection,| 
the absence of a definite leucocytosis, rapid progression in the associated i 
anaemia, early dilatation of the heArt, vomiting and delirium or stupor. 

III. Pyj?mia 

When septicfiemia is complicated by the formation of multiple abscesses, 
or of multiple foci of tissue necrosis, the clinical condition is conveniently 
spoken of as pyeomia. 

All pyaemic patients are septicaeraic, but not all septiciernic patients are 
pysemic. Some septicaemias tend to be pyaemias from the first, in other 
cases there is a late development of the pya3mia after a ])cnod of simple 
septicaemia lasting for days or, it may be, weeks. In the great majority of 
cases of pyaemia the primary infection is quite obvious. 

There are three types of pyaemia according to the anatomical distribution 
of the primary infection in relation to the circulation. 

1. S yste mic venous pycemia , — This is the form which is seen in osteo- 
myelitis duo to Staphylococcus aureus, in suppurating wounds (staj)hylococcus, 
streptococcus, B. coli, etc ), in suppurations of the urinary tract, and in 
suppurating dermatitis and cellulitrs. The metastatic abscesses form in the 
lungs, kidneys, perirenal tissues, joints, bones, and, less often, in the heart 
wall and in the brain. The 8ymj>toms are those of a severe septicfiemia 
together with those of the disease- processes set up by the focal events just 
referred to. Some of the cases are of long duration, and when this is so the 
patient is apt to become very emaciated. 

2. BjoiIaLpycemia (suppurating pylephlebitis). —This is the form of pvfiemia 
resulting from certain pyogenic infections in the alimentary tract— rectum, 
colon, appendix, gall-bladder and elsewhere. The microbic infection follows 
in ascending fashion the radicles of the portal vein, setting up a septic 
thrombosis and ultimately causing multiple abscesses in the liver. The 
symptoms are those of a severe febrile illness with acute or subacute 
abdominal signs, moderate jaundice, and an enlarging liver. The diagnosis 
is sometimes difficult, but when indubitable the prognosis is extremely 
grave. The micro-organisms concerned are generally of the coliform group, 
or streptococcus ; mixed infection is not uncommon. 

Arterial pyemia . — This form of pyaemia is seen in infective endo- 
with which disease it is, for the most part, identical. The focus of 
primary infection, so far as the pyaemic process is concerned, is the endo 
cardium, and especially of the valves, where colonisation of microbes takes 
place, and whence innumerable septic emboli proceed into the arterial system. 
Seeing that in the great majority of the ca8€« this focus occurs on the left 
side of the heart the emboli, if they set up metastatic areas of infection, do so 
in organs and tissues supplied by the systemic vessels ; spleen, brain, kidneys. 
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limbs, etc. In the less common instances, where the endocarditic focus is on 
the right side of the heart, the infection being grafted upon a congenital 
lesion, the emboli lodge in the pulmonary vessels^ producing multiple infarcts 
in the lun^, usually with associated pleurisj. ” ^ 

The microbes most often causing infective endocarditis are organisms of 
feeble virulence (streptococci of the salivary and'TfficaT'gTdirpi?^ , 

accounts for the infrequency of true suppuration in the infarcted areas 
occurring in this disease. When, however, the endocarditis is due to sucli 
virulent microbes as Staphylococcus aureus and Streptococcus pyogenes, abscess 
formation does occur in the infarcts. 

Treatment. — The treatment of this group of infective processes, and 
especially of the cases of septicaemia and pyaemia, not infrequently taxes 
the practitioner’s resources to the utmost. The widest possible view should 
be taken of the therapeutic position, but all highly experimental measures, 
of which a large number frequently come up for review in connection with 
the more severe or tedious cases, should be regarded with a healthy scepticism. 
The programme of treatment should be considered under four heads : general 
measures, drugs, specific therapy and surgery. 

1. General measures . — These include rest, ample nutritious diet, abundant 
fresh air, the control of fever by hydrotherapeutic means, and the main- 
tenance of a cheerful outlook in the patient and in his medical attendant. 
The nursing of th^'se ** septic ” patients is of great importance, and experience 
obsimilar cases is a great asset. 

2. Drugs . — Drugs having reputed bactericidal action are numerous, but 
experience does not, even when the chemical agent is exploited generously 
and j:)y the intravenous route, justify any degree of confidence in them. There 
has recently been a vogue for the intravonous use of uk rcur<K lirojn<‘ in 
(‘as(3s of septicaemia, but the results have not, in the practice of the writer, 
proved at all promising. Perchloride (and more recently s^icylate) of 
mercury, given in 5 c.c. doses of a 0*05 per cent, solution^ and reputed 
daily if necessary, until salivation occurs, are two iilternatives if the physician 
wishes to make trial of such a method. The intramuscular injection of 
colloidal manganese in the staphylococcus cases, and of colloidal silver in the 
streptococcus cases, has yielded some apparent good results, but these drugs 
must be considered as still on probation. 

To control the progressive ansemia, over and above the general measures, 
arsenic is perhaps the most useful remedy ; it may be given conveniently as 
sodium cacodylate^ gr. i, once or twice daily, in the form of intramuscular 
injection. The writer often combines it with nucleic acid, a useful stimulant 
following formula : - 

Sod. cacodylatis, gr. ii. i \ 

Ac. nucleici (sat.) ad TT^xv. {( 

3. a detailed account of the measures that may 
be used in order to combat the infection by way of immune therapy, the 
reader is referred to p. 24. These measures are, it goes without saying, 
of much greater theoretical importance than those which act non-specifically. 
Unfortunately our knowledge of efficient specific remedies grows very slowly, 
and there are many gaps and guesses in it. All the same, careful considera- 
tion should be given in every case to the nature of the infection and to the 
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question if some form of specific treatment, whether by immune serum or 
by vaccine, or by both, may not be of service. 

4. Ifyirnuno-traTisfusiofi and Simple Transfusion . — These measures may be 
helpful in particular cases. 

5. Surgery . — All abscesses developing in the course of a pysemia must be 
drained^orthwith, either by aspiration or by free incision. 


TERMINAL INFECTION 

Micro-organisms which are found in the tissues in tlie course of a post- 
mortem examination are related to them in four different ways, (i.) They 
may be the primary infection leading to the disease-process w^hich causes 
death, (ii.) Tliey may be present as secondary infections, in association 
with the primary infection, and they may or may not be largely re8}>onsible 
for the death of the patient, (iii.) They may be present as a “ terminal 
infection,” the disease-process from which the patient suffered being not 
itself manifestly of microbic origin, but one tending to lower the tissue 
resistance to infection. The terminal infection in these cases generally, 
as the name implies, precipitates the lethal event, or actually causes it. 
(iv.) They may be present merely as an agonal or sub-morlem invasion, or 
even as a post-mortem invasion. It is necessary carefully to distinguish 
between the last two of those relations. The mere i.solation of organisnjs 
from certain tissues {e.g. the mucoid material of the middle ear) in the post- 
mortem room does not prove that they were present in t Jk sc .dtuations during 
life, still less that they were operative by way of actual infection. It is even 
doubtful if the cultivation of organisms from the blood of the heart, or from 
the cercbro-spinal fluid, after death, gives evidence of infection during life, 
though some authorities consider that it does. Much depends, of course, 
upon the conditions at the time of the investigation. 

Terminal infection does certainly occur, however, in well-recognised form, 
and quite distinct from sub-mortem invasion. The organisms most often 
responsible for the condition are the le.ss virulent strains of streptococci 
{S. salivanus and S, Jacalls), the coliforrn group, staphylococci and the 
tubercle bacillus. 11. proteus and B. aerogrncs capouhitus are also found to 
operate in this manner at times. 

The disease-processes in which terminal infection frequently occurs arc 
cirrhosis of the liver, granular kidney, diabetes, leuk:< mia and morbus cordis. 
There is a latent form of infective endocarditis (most often streptococcal in 
origin) which is also of the nature of a terminal infection. Serous membrane 
tuberculosis, and especially peritonitis, is quite common in cirrhosis of the 
iiver. Many of the patients in whom this terminal infection occurs are .so 
111 at the time the event arrives that it frequently goes undiscovered, partly 
because their responses to infection are feeble and partly because cliniral 
examination is difficult. 

STREPTOCOCCUS INFECTION 

The streptococci form a group of micro-organisms in which the different 
members vary greatly in virulence. They also vary in their morphological 
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and cultural features and in their biochemical reactions. There is, there- 
fore, no little difficulty experienced in any effort at successful classification. 
One result of the efforts that have been made by various workers is an un- 
fortunate confusion in nomenclature. Broadly speaking, there are two main 
types of the microbe. (1) There is the hi ghl y virulent type, called Strej^to- 
coccus pyogenes (which it is generally agreed is identical with S. erysipe- 
latosus), to which the alternative name Streptococcus hccmolyticus has more 
recently been applied, on account of its property of haemolysing when culti- 
vated on blood-agar. (2) And there is the more feebly virulent type, 
including the variants S. salivarius and S. fcecalis of some authorities, and 
S, viridans and 8, mucosus of others. The first type is usually seen 
in long and curling chains when recently isolated, and the second is 
usually seen in short chains of two, four, or some number of relatively 
few members. 

S, pyogenes (vel S. erysipdatosus ; S, hcemolyticus) is the causative 
microbe in erysipelas, in acute abscess formation, in acute cellulitis and 
lymphangitis, in severe operation and post-mortem infections when these are 
of streptococcus origin, and in the more virulent streptococcus infections 
complicating influen.^a,.§i‘arlet.igvfil*.and some other specific fevers. 

,8. salivarius odid 8. fcBcalis (vel S, viridans and S, mucosus) are found in 
association with pyorrhcea alveokris, with secondary streptococcus infection 
in rheumatic fever, with aitfiHtis occurring in connection with focal infec- 
tions,” and" with most chronic and subchronic infections of streptococcus 
origin. The streptococci found in the heart valves, and in the blood stream 
in cases of subacute bacterial endocarditis, are for the most part of this 
nature. 

The clinical results oj streptococcus infection vary according as the infection 
is by the first or by the second of these types of the microbe. In infection by 
disease-process is usually acute and often fulminant. Septi- 
caomia results not infrequenlTy, and pyaemia is not“unc6m"mdhT If endo- 
carditis results from the infection and embolism occurs, the infarc ts su ppurate* 
In infection by" 8. salivarius and 8. fcecalis the dTsease-processTs prone to be 
subchronic, or at most subacute. Septicaemia is uncommon, except in 
association with endocarditis, in which condition embolic infarcts proceed 
to coagulative necrosis, but not to abscess formation. 

8econdary infection by streptococci (most often of type (2)) is a very 
common event in rheumatic fever. There are some authorities who con- 
sider that this disease is itself an expression of streptococcus infection (see 
article on Rheumatic Fever, p. 2b2). 

Treatment of streptococcus infection is dealt with in the article on 
Specific Therapy (p. 44). 


ERYSIPELAS 

Definition. — An acute specific disease, due to infection of the skin by 
Streptococcus pyogenes^ leading to local dermatitis and constitutional symp- 
toms, of which fever and toxaemia are the most prominent. 

i^tiological Factors. — Infection by 8, pyogenes is certainly the essential 
factor. The more carefully the cases are examined and the patients questioned 
the more certain it becomes that in the great majority of them some abjcOiaumf 
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/ it may be very slight, is present in the skin at the site of infection. This 
abrasion may be an actual wound, whether of a surgical operation or not. 
Moreijften iTIk'te^irpparonl — a scratch, an insect bite“ tlie chafing of a foot 
by a badly fitting shoe, etc. Contact by the human hand during the infliction 
of these slight injuries is not uncommonly a feature in the case. 

Bad hygienic conditions seem to contribute to the incidence of the disease, 
such as defective sanitation and ventilation in public institutions. Formerly 
the disease was rife, almost epidemic, in hospitals, and chiefly amongst the 
surgical patients. During the puerperium a woman is prone to erysipelatous 
infection. 

The disease is said to have a seasonal incidence (January to May), and 
Newsholme showed that the curves of its prevalence conformed somewhat 
to those of scarlet fever and acute rheumatism. We do not know, however, 
the reasons for this. 

The disease is more common in women than in men, perhaps because 
of the puerperal cases. Alcoholism is a great predisposing factor, and appears 
to determine recurrences of the infection in certain liable individuals. Gout 
is another factor rather commonly present in the cases. 

Symptoms. — There is an incubation period of some 2 to 5 days. The 
onset is usually abrupt, often with a rigor (or a convulsion in little children) 
and a sharp rise of temperature- 102° to 103° F. In severe cases the patient 
suffers from malaise, aching pains about the body, and headache. The 
headache may be so severe as to mislead the observer into thinking there 
is some cerebral infection (e.f/. meningitis). Deliriura may be present, 
rendering the doubt still greater. If, as is sometimes the case, the local 
lesion is not apparent to the patient, or is not discovered on examination, 
the case may be very obscure indeed. But in the majority of instances there 
is a feeling of heat, tightness, or pain at the site of infection, leading to the 
recognition of the dermatitis. The inflammation usually appears during 
the second day — the skin is red, hot to the hand, slightly raised, with a 
spreading margin upon which there may be minute vesicles containing clear 
or turbid fluid. The area spreads rapidly, and becomes cedematous, the 
degree of this latter effect varying with the situation of the inflammation. 
If this is the face, the oedema is marked, especially if the eyelids and lips 
are involved : the whole face may then be greatly swollen and the patient’s 
features scarcely recognisable. On the limbs there is frequently present 
some degree of lymphangitis — red streaks, more or less continuous, stretching 
upwards towards the groin or axilla, in which situations the lymph glands 
are frequently swollen, painful and tender. When the dermatitis is fully 
developed the vesicles already referred to may become blebs of considerable 
size. 

In less severe cases the constitutional disturbance may be much milder, 
but so long as the diagnosis is definite the development of serious symptoms 
must always be regarded as possible, especially if the patient be elderly or 
debilitated. 

The course of the disease varies considerably. If uniDterrupted by 
spec ifi c treatm ent i t lasts tom 1 to 3 weeks. 

^XompTTcafions. — Albuminuria is not uncommon in all cases in which the 
temperature is high. Signs of nephritis supervene in not a few severe cases ; 
when this is so the question should arise as to the previous integrity of the 
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kidney. (Edema of the larynx is a rare complication ; spread of the inflamma- 
tion from the face to the orbit is less uncommon, and in this event me mng itis 
is to be feared. Pneumonia sometimes occurs, again in debilitated^ elderly 
or alcoholic subjectsr Septicamia, it may be with a fulminating form of 
infective endocarditis, is anotHer serious possibility. 

l>tag:ftOSiS. — Reference has already been made to those cases in which 
the real nature of the disease is mairked by the severity of the general invasion 
symptoms and the non -discovery of the skin lesion. Apart from such 
instances the diagnosis is rarely difficult if the examination be carefully 
conducted. The presence of even the smallest vesicle in association witW 
a suspicious red area of skin should be investigated by piercing it with! 
a very fine capillary glass tube and filming and cultivating the contents,* 
even if these seem to the naked eye to be almost clear fluid. The discovery 
of a long chained streptococcus in the films not only establishes the diagnosis, 
it enables the practitioner to adopt prompt specific measures of treatment, 
and gives him material for the prej)aratioD of a vaccine, should the use of 
this be deemed desirabi*'. 

Prognosis. — The disease is very fatal in infants and .in old people. It 
is dangerous in alcoholics, nephritics an3 the plethoric. gouty type of patient. 
In all others the outlook is good. But scpticaunia is oi ,ii | 

associated with endocarditis it is always fatal. Meningitis, following ' 
orbital ceTfulitis and ophthalmia, is scarcely less lethal. The occurrence of 
acute nephritis, of cellulitis of the neck or of pneumonia, though all of these 
give rise to great anxiety, does not render t he case hopeless. 

Treatment. — Prophylaxis. — The patient should be isolated, and the 
greatest care should be taken in nursing, as well as in all the examinations 
made by the medical attendant. The sick-room should be large and well 
ventilated. 

Curative. — (i.) Local measures. — Various applications are in use. 
Perhaps one of the beat is ichthyol ointment (25 per cent,), though this has 
the disadvantage that it somewhat obscures the local signs. A lotion of 
perchloride of mercury (1 in 4000), continuously applied on linen strips, is 
free from this objection. The old method of painting the spreading edge of 
the dermatitis, and the healthy skin around it, with tincture of iodine, has 
many advocates. In erysipelas of the face the eyes should be protected 
by a few drops of argyrol (5 per cent.) applied two or three times in the 
24 hours. 

(ii.) General measures . — Full diet is allowed, provided it can be digested. 
In severe cases ample fluid must be given, as to all “ septic ” diseases. 
Volatile stimulants (brandy) are indicated whenever the constitutional 
symptoms are severe and the heart flags. Febrifuge drugs are best avoided, 
the temperature being 'controlled by hydro! herapeutic or aerotherapeutic 
methods. There is probably no drug that possesses a “ specific value in 
the disease, though the writer usually follows the lead of those enthusiasts 
who strongly recommend perchloride of iron. If this be used it should be 
given in n( xx doses, very freely diluted, every I or 0 hours. 

(iii.) Irnmune therapy . — The prompt use of univalent S. pyogenes serum, 
followed by small doses of pyogenes vaccine,, probably edh^ 
beat method of exploiting specific measures of treatment. For details of 
these see p. 46. 
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PNEUMOCOCCUS INFECTION 

The 'pneumococcus (Diplococcus pneumonicB ; Micrococcus lanceolatus) is a 
small oval coccus, measuring about I pin its long diameter, generally arranged 
in pairs, but also seen as single elements, and often in short chains when 
examined in preparations made direct from tissues or secretions. The 
organism is Gram-positive and possesses a capsule. It is found in healthy 
sahva and in the respiratory passages of healthy individuals. Outside the 
body it is not often found, its viability being low ; sunlight kills it in one and a 
half hours. 

XuP^^ sd. the jpieumoc^ — It has been realised for a long time that 
different strains of the organism exist, of varying virulence. K. Cole and 
others, working at the Rockefeller Institute, have attempted a ‘‘grouping” 
of these strains, basing their results upon differences in immunological 
reactions. They described four types in relation to pneumonia. Types 
I. and II. together accounted for 60 per cent, of the cases studied, and 
were of relatively high viruh nee, yielding a moitality of 25 to 30 per cent. 
Type III. accounted for 10 to 15 per cent, of the cases, with a mortality of 
50 per cent. Type IV. comprised the remainder (25 per cent.) of the cases, 
with a mortality of about 12 per cent. The pneumoccocus found in the 
healthy mouth conformed generally to Type IV. Lister, working along 
Cole’s lines in South Africa, found that at least 30 per cent, of his cases 
conformed to a type not described by Cole. This work, admittedly subject 
to extension, has very important bearings upon the serum treatment of 
pneumococcus infection. 

Relation of the pneumococcus to pneumonia and allied infections. — The 
pneumococcus is regarded as being the primary infective agent in acute 
lobar pneumonia, in most cases of acute broncho-pneumonia in children, and 
in many cases of empyema. Pneumonia may be considered as a systemic 
pneumococcus infection with the production of focal lesions in the lung. 
The organism can, in the majority of cases, be isolated from the systemic 
circulation by blood culture during the first 3 or 4 days of the disease. This 
fact also holds good for those forms of acute pneumococcus infection in 
which focal lesions do not appear in the lung, but in the pleura or elsewhere 
(see below). The factors which determine the invasion of the blood stream 
by an organism which is a normal inhabitant of the bronchial tract are 
equivocal ; they are considered to be a lowering of the tissue resistance 
and (or) a rise in virulence of the organism. Cole’s work makes it likely 
that in some cases at least, the invasion may be by a more virulent 
strain of the germ than that which occurs in the body in a saprophytic 
form. 

The rusty^^puta of pneumonia usually reveal the pneumococcus clearly 
when “ filmed ” and when cultivated. Lung puncture in pneumonia also 
yields the pneumococcus. The existence of pdaTtive blood cultures has 
already been referred to. The organism has been found in herpetic vesicles 
developing during the disease, and it is not very uncommon to find it in the 
UMe under similar conditions. 

infections other than pnepmonia. I^^eTi(Mrditi8 is sometime.s 
regarded as a direct spread of the infection from the lung by means of the 
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lymphatics, but it is quite as liltely to be an infection from the blood stream. 
Endoc^ zdidst a very serious form of infection, is of tlie “ uicerating ” type 
(scF^ 825). Men awitis, another grave focal infection, being highly x>urulent 
in character, is peril's the most fatal form of pyogenic infection of th^ 
in^nipges. Peritonitis occurs either as an isolated infection or, less often,' 
as a complication in pneumonia ; it is less uncommon in children than in 
adults. Otitis media is perhaps the acute pneumococcus 

infections In children, if we excej)t (broncho-) pneumonia. Of 46 cases of 
})rimary pneumococcus infection in children, Netter found that this disease 
was present in 29, suggesting the mouth or nasal cavities as the source of 
invasion. Arthritis ^ again chiefly in children, is a somewhat rare mani- 
festation of the same infection. A true pneumococcus occurs, in 

most cases a complication of pneumonia or of empyema ; hsematuria is 
usually a jirominent symptom. This catalogue by no means exhausts the 
known series of j)neumococcuB infections : few if any organs or tissues are 
wholly exempt. 

PneuiiiocQccus sejpticceniia occurs somewhat rarely (apart from endo- 
carditis and its associated pyaemia), and there may be no obvious initial 
lesion. A few cases of puerperal septicaemia are of pneumococcus origin. 

The treatment of pneumococcus infection, as such, and apart from the 
disease-processes consequent upon it, is discussed on p. 42. 

GONOCOCCUS INFECTION 

The gonococcus is a small diplococcus, having its two adjacent surfaces 
flattened or slightly concave, with a small oval interval between them. 
It is Cram-ne gati ve in its staining reaction, and, when seen in exudates and in 
tissues, it Is very largely intracellular in distribution — a helpful feature in 
diagnosis. The gonococcus is a very strict parasite, being dependent for 
spread upon direct transference from host to host. It probably does not 
live outside the human body for many hours. 

Modks of Infectiuis’. — Sexual intercourse is by far the most common and 
important mode of infection. Contamination of the conjunctival sac of the 
newborn infant by infected vaginal secretions is another important way by 
which the organism is transmitted. Least often, accidental contamination 
sometimes occurs from infected material, either of the vagina in little children 
or of the eyes in children or adults. 

CuARAC'TEUS OF Gois'ococcus IsiFKo'iioN. — Pcrhaps the most peculiar, and 
certainly the most important, feature of gonococcus infection is its obstinate 
persistence. This organism is, relatively to many others, responsible for 
few deaths as the direct result of acute infection, but this lo w mortalit y ratio 
is compensated by a high degree of morbidity incidence. Once the invasion 
of gonococci has led to definite tissue inFeclion, this is prone to become very 
intractable, resisting the most persevering and thorough efforts at defeating 
it. Gonococcus infection is too often measured by years rather than months, 
though there are ofttimes intervals of comparative freedom from toxic effects 
upon tlie infected organs. Such a lesion as acute, jritis, for example, may 
appear in the subject of old gonococcus infection, several years after the 
primary invasion, and the evidence that the inflammation is due to this 
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source may be ununpeaohable. The writer has known this to happen fourteen 
years after the primary urethritis. But it is soinetiriies vejy difficult to 
exclude a recurrence of the initial infection. 

Once the inflammatory response to infection has passed the urethral 
stage, it is often very difficult to obtain direct bacteriological evidence of the 
nature of a suspected gonococcus infection. The number of organisms 
concerned may be small, they are often deeply embedded in the tissue 8])ace8 
and cells, and they may not be shed into any effusions or secretions that 
chance to be available for clinico-pathological investigation. As yet, the 
indirect diagnostic methods (agglutination, complement fixation, etc.) 
are scarcely of sufficient trustworthiness to supply the data left lacking by 
the negative direct bacteriological results referred to. 

Secondary infection, especially by staphylococci, streptococci and 
diphtheroid organisms is very common. 

Clinical Kksults op Gonococcus Infection. — These may be considered 
under three headings : the results of the primary infection, the results of the 
zone of immediate spread, and the results of general dissemination. 

(i.) The results oj the 'primary infection. — These are acute and chronic 
urethritis (with gleet) ; acute and chronic vaginitis, cervicitis and cervico- 
endometritis ; and conjunctivitis. These lesions do not come under con- 
sideration in a text-book of medicine. 

(ii.) The results in the zone of immediate spread, — These include peri- 
urethritis (and abscess), prostatitis, epididymitis and vesiculitis in the male ; 
salpingitis with aalpingo-ovaritis in the female ; and cystitis in both sexes. 
In both sexes, again, the peritoneum may become infected locally, a much 
more common and inipof tant event in females than in males, as might be 
expected for anatomical reasons. Indeed, in women, varying grades of 
pelvic peritonitis, with plastic inflammatory changes, constitute perhaps the 
greatest bane of gonococcus infection, both from the physician’s and the 
surgeon’s point of view. Chronic ill-health, adhesions that permanently 
handicap the functions of the pelvic viscera, and-«,cquired sterility are 
amongst the disabilities accruing therefrom. In the male, late results of 
infection are scarcely less serious by way of Nemesis : urethral stricture, 
chronic prostatitis, ‘‘ ascending ” pyelitis and secondary coliform infection 
of the urinary tract. 

(iii.) The results of general blood infection, — These may be subdivided into 
a true septicaemia and pyaemic manifestations. 

(а) Septiccemia, though rare, has been definitely established clinically 
and clinico-pathologically, both in America (Thayer, Blumer, Ahmann) 
^and in England (Border). E^dQ<<arditis,.of a progressive and “ ulceratmg ” 

\ form, ..is present in most of the cases, and, though recovery has taken place in 
one o r two known instances, the disease is generally lethal. Diagnosis 
iturns upon the Isoration of the organism from the blood stream in a case 
presenting the clinical features of septicaemia. 

(б) Pycemic manifestations, — Of these the most important is 
rheur^ispd, with associated arthritis, fibrositis, teno-synovitis and allied 
lesions ^fsee p. 1242). Gonoirhoeal rheumatism must be considered to be 
a form of gonococcus pyaemia, at least when seen in its acute and sub- 
acute types. The organism has been recovered from the affected joints in a 
large number of the cases, and in a few from the blood stream as well as 
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from the joints. Spoi^lylify d^otm lias been tiaced^tft 
infection in a considerable proportion of cases. 

"Pericarditis and pleurisy have both been described as remote results of 
gonococcus infection. 

IriliSy already referred to, is prone to be of the recurrent type. It is^pften 
a8cribedLto.aypiiilia.i^^ much mote probably oi goyuottAjp^^l . origin 
Treatment. — See general section on Immune Therapy (p. 39). 

Thomas Hordek. 


TYPHOID FEVER 

Synonyms. — Enteric Fever; Ga^^tric Fever. 

Definition. — An infectious fever characterised by prolonged pyrexia of 
distinctive type, an eruption of rose spots, enlargement of the spleen, 
abdominal discomfort and bowel disturbance. Ulceration of the agminate 
and solitary lymphoid glands of the small intestine and enlargement pf .tbe 
irrcS“6fiteri:ft lyitiph glands and spleen arc distinctive lesions. Typhoid is a 
MptfcsBmTa caused by the Bacillus typhosus of Eberth, which during the 
septicaemic stage is carried to ail parts of the body and settles and multiplies 
in the agminate glands (Peyer’s patches) of the intestine, the mesenteric 
lymph glands, spleen, liver, gall-bladder and bone-marrow. Those organs 
which have excretory ducts, e,g. the liver and gall-bladder and the kidneys, as 
well as the intestinal tract, form the chi(‘f cliannels of elimination. 

^Etiology. — The ^aci//u 5 typhosus is a flagellated, rod-shaped organism, 
about 3 ft in length and 0*6 /x in thickness. It is actively motile and 
easily grown on artificial media. It belongs to the enteric group of 
organisms, a group which includes also the paratyphoid bacilli . It grows best 
at blood heat and is quickly killed by boiling water, and within 15 minutes 
by exposure to a temy)erature of 60° C. (140° F.). It may survive for a 
considerable time in ice, and also in fresh or salt water. It resists ordinary 

so that tyx>hoid may be propagat ed by dust or by garments and bed- ^ 
clothes soiled by typhoid excreta. It has been found alive in the mantle- 
cavity and intestines of oysters, mussels and other shell-fish which have 
lived in sewage-contaminated water. It grows freely in butter and in yni l kr ' 

The toxins are mainly intracellular. Inoculation of animals with virulent 
cultures produces a septicaemia without the characteristic intestinal lesions 
seen in man. Even in the latter the disease at times occurs without pro- ( 
ducing intestinal ulcers. The serum of patients has a specific agglutinative ^ 
influence on cultures of the organism, a fact which is made use of in diagnosis, 
and at certain stages the bacillus can be cultivated from the blood. In man, 
infection is introduced by the alimentary tract, and is derived, directly or 
indirectly, from a human source — ^typhoid fever not being a disease of the 
lower animals. / 

Typhoid occurs in all part s of the world, but is mast rife in tropical and 
subtropical countries. In Great Britain it is most prevalent in the months 
of September, October and November ; in other countries the maximum 
incidence corresponds to the warm season. A hot, dry summer increases y, 
in the autumn. An epidemic recrudescence is believed to 
occur every 5 or 7 years. Rather more males than females are attacked, 
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and the greatest suacfiptibility is between the twentieth and twenty-fourth 
yea| 9 .- Ipfa^ts are rarely infected ; but the disease does occur in childhood, 
and is then likely to be overlooked. After the thirtieth year there is a pro- 
gressive fall in its incidence. It is rare but not unknown in old age. 

One attack confers immunity, which usually lasts for life, but second 
and third attacks have been reported. Where typhoid is endemic a pro- 
portion of the community acquires immunity without having passed through 
a recognisable attack. The supposed racial immunity of the Japanese, 
Indians and certain other peoples may in reality be acquired tlirough in- 
fection contracted in childhood. Fatigue and overwork are powerful pre- 
disposing factors, and no condition predisposes so much as war to typlioid 
and paratyphoid infections, owing to the aggregation of snsccptible subjects 
under conditions of defective sanitation, fatigue and exhaustion. Pro- 
phylactic vaccination has found its greatest triumphs under these conditions. 

Propagation from the human source may be indirect or direct. Of 
indirect causes aerial infection, apart from tlie influence of wind-borne dust 
and of flies, is very doubtful. Drinking w^ter contaminatecl 
most common cause of widespread oufBre^ks. Milk a nd other articles of 
food may act as vehicles of infection by becoming contaminat ed by a carrier. 
Watercress and green ^yege^bles, eaten uncooked, also spri'ad the disease. 
Amongst shell-fisji, oy^sterS;, mussels, cockles and periwinkles are dangerous. 
Fqmtes, enema syringes, bedpans, etc., which have been soiled by typhoid 
excreta undoubtedly act as infective agents. Laboratory workers have been 
infected by their cultures. 

Direct contagion plays but a small part in the production of epidemics, 
but assumes importance in causing localised outbreaks, infection being 
conveyed by the fmees, the urine, the vomit, discharges from abscesses and 
possibly by the sputa. The chief danger arises with mild and unrecognised 
infections. Strict attention to personal cleanliness and propter disinfection 
of excreta, soiled linen, feeding utensils, etc., go far to eliminate infection, 
and prophylactic inoculation is a great safeguard. Of convalescents from 
typhoid, a small proportion, about 5 per cent., continue to pass bacilli in 
the stools for months or years. These ar(‘ known as intestinal carriers. 
They may appear to be quite healthy, or may suffer from periodic intestinal 
disturbance or from symptoms referable to the gall-bladder. Typhoid 
bacilluria occurs in 25 per cent, of the cases of typhoid, but is as a rule (juite 
transitory, urinary carriers being much less common than intestinal carriers. 
Carriers are particularly dangerous w^hen they happen to be engaged in 
handling food or milk. 

The endemic occurrence of typhoid in certain localities is now attributed 
to the influence of human carriers rather than to the persistence of infection 
in the soil, although it is an undoubted fact that the ty]>hoid bacillus may 
persist for a time and even multiply in sewage-infected earth. 

Pathology. — The most characteristic lesion-s are in the small in- 
testine. In the early stages the Feyer’s patches are hyperaernic and 
swoUen, tlie swelling attaining its height about the tenth day of the 
disea;^^. The solitary follicles of the intestine are similarly affected and a 
diffuse catarrh of both large and small bowel may bo ])re8ent. Necrosis 
ensues in the inflamed lymphoid masses, and ycllowisli-brqwi). sloughs are 
formed, the separation of which occurs during the thifd and part of the fourth 
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weeks. In some cases, slow resolution may possibly take place without 
TvScroIis or sloughing. The ulcers which result from sloughing of Peyer’s 
patches are ovoid and lie along tile lo ng a xis of the bowels. Those which 
arise in tpe solitary follicles are more circular. The edges of a recent ulcer 
are undermined, and the floor shows smooth muscular fibres, or sometimes 
the peritoneal coat. As the sloughs separate, perforation or haemorrhage 
may ensue. Immediately above the ileo-ceecal valve irregular sinuous tracts 
of ulceration may be evident. Actual ulceration of the solitary follicles of 
the large intestine is rare. The ulcers of typhoid heal without contraction, 
and regeneration of the epithelial covering takes place. A slaty pigmenta- 
tion, often punctate, may persist. The time required for healing is a week or 
ten days. When perforation occurs it is usually in the lower ileum, where 
ulceration is most intense. It may, however, happen in other situations such 
as the pelvic colon, caecum, appendix, or, on rare occasions, the jejunum. 

The mesenteric lymph glands, })articular]y those of the lower ileum, are 
hyperscraic and swollen. ‘ They rarely suppurate. The spleen is enlarged to 
twice or thrice the norma) size. It is softer and redder than normal, and the 
Malpighian tufts may be enlarged. Infarction sometimes occurs, but rupture 
is rare. Parencliymatous degeneration occurs in the liver, and minute opaque 
areas of focal necrosis are scattered through its substance. The gall- 
bladder may become infected and cholecystitis result. Pylepildebitis is a 
rare complication due to infection from the bowel. CloucTy swelling of the 
kidneys is the rule, occasionally a parenchymatous nephiitis ensues. In 
chronic urinary carriers inflammation of the renal pelvis or urinary bladder 
may be found. 

The my^pcardium shows fatty and granular degexicrauoi]. Endocarditis 
is rare, but endarteritis, may aiiect the aorta, coronary arteries and periph- 
eral vessels. TrSieronia is a sequel. Hypostatic’ congestion of the. lung 
bases is the rule "with, it may be, distinct broncho-pneumonic consolidation. 
Lobar pneumonia is uncommon. Gangrene, abscess or infarction of the 
lungs is rare. Ulceration of the larnyx may occur, the ulcers being found 
in the neighbourhood of the arytenoid cartilages, or at the base of the epi- 
glottis. Necrosis of the cartilages sometimes occurs. Z-nker's vitreous de- 
generation of muscle, although not peculiar to typhoid, is particularly maxted 
in this disease. It cliielly afiects the straight musclQB w the abdomen, the 
adductors of the thigh wd th^.dia^phxagm. Rupture of musch‘ and haemor- 
rhage may ensue. Oateo-peripstiti of the tibia, vertj^XiS..>iiid other 
may be due to primary Imection with the typhoid bacillus or to secondary 
infections with other organisms. Superficial abscesses, degenerative changes 
in the central nervous syste.m or peripheral nerves, and vxuuus thrombosis 
are also sequels of typKoid infection. 

Symptoms and Course. — The period of incubation awrages froiipTflh^ 
14 days, but may be as short as 5 days or as Tong as"*3 wveks. Symptoms 
aTiGT^genefally absent, but ill-defined malaise or, more rarely, gastro-intestiiial 
disturbance may occur. 

The onset of the fever is generally insidious with chilliness, la.^,'^itude, loss 
of appetite and muscular pains. Symptoms wdiicli are particularly sugges- 
tive are frontal headache, epistaxis, slight bronchitis and disturbing dreams. 
The tongue becomes furred, the mouth dry and the bowels Ioos< or consti- 
pated. The patient may not take to bed for a day or two. The t( injierature 
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rises gradually, being a degree or more higher each succeeding night with 
morning remissions. By the end of the first week the patient’s condition is 
very characteristic. The aspect is heavy and the cheeks are flushed. 
The lips and mouth are dry, and the dorsum of the tongue covered with a dirty 
white fur, the tip and edges being raw. The abdomen is slightly tumid, with 
gurgling in the right iliac Jossa. TJie bowels are generally loose, several 
Hquidjoabtions like being passed inThe 24 hours ; sometimes, however, 
there is cons^ation. T£e s pleen may be palpable. A characteristic feature 
is a^mnde faTely lull b ut easily compr^ilbre pulse, the frequency of wjuck is 
not increased m^roportlon "Kellie temperature. The respiration is acceler- 
ated. The temperature will by now have attained a maximum of 103° to 
105° F., still showing morning remissions of about 1°, and is unstable, reacting 
quickly to minor disturbances. The urine is high coloured and concentrated, 
and the skin usually dry. Thirst and headache are the chief complaints. 

The rose spots usually make their appearance towards the end of the first 



, wei^k, sometimes on the fifth day, more often between the seventh and twelfth. 
Each spot is a circular, slightly elevated papule of a pale pink colour from 
; 2 to 4 mm. in diameter, disappearing on pressure. The rash should be sought 
< for on the abdomen, the flanks, the sides of the chest and the back, which should 
always be scrutinised. The spots appear in successive crops, each one fading 
in 3 or 4 days, and leaving a transitory brownish stain. Often the eruption 
is scanty, a few spots only being seen ; occasionally it is very profuse, and 
involves the limbs as well as the trunk. The face usually escapes. Minute 
sudarninal vesicles occasionally cap some of the spbtsr The eruptive period 
lasts from 10 days to 3 weeks. A profuse rash does not necessarily indicate 
a severe attack. 

By the second week the fever (Fig. 1) has reached its fastigiiira or acme. 
The temperature maintains its level with slight morning remissions, the head- 
ache may abate, but prostration increases and the other symptoms are more 
severe. The lips become cracked, sordes accumulate on the teeth, the 
abdomen becomes more distended and diarrhoea is often a marked feature, 
the stools being liquid^ yellow in colour, alkaline and foul. They may be 
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chocolate-coloured or red from admixed blood and Binall shreds of ti^ue*. or 
aciiiarsloughs may already be present. The evacuations are imt accon^anied 
by colic brie hesm The spleen is now larger. The guise rate will have 
quickened to a frequency of 1T2 t6 140. It is often dicrbSc, and the heart 
sounds enfeebljpd. The bases of the lungs may now show signs of hypostatic 
conges^n, and the respiration be more accelerated with slight lividity of the 
lips and face. Delirium of a muttering character disturbs the sleep, astheisi^ 
is very marked and muscular wasting rapid. The urine may be albuminous. 
Patients may succumb during this period from toxaemia, or towards the end 
of the first fortnight from perforation of the bowel or intestinal hsemorrhage. 

During the third week improvement should occur, the temperature be- 
coming more remittent in type, the morning reading falling more rapidly 
than that of the evening. The tongue cleans and appetite begins to return. 
During the fourth week defervescence may be completed, the temperature 
usually remaining at a subnormal level for some time. In severe infections, 
however, the third week is a period of increasing anxiety. The symptoms 
increase in severity and the patient may pass into the ** t yp hoid state/’ 
lying on the back in a semi-stuporose condition, and tending to sink down 
into the bed. The pulse and heart sounds become more and more enfeebled, 
the pulmonary congestion increases, the extremities become blue and cold, 
subsultus tendinum appears, and the evacuations are passed unconsciously. 
Sometimes there is retention of urine. Extreme abdominal distension may 
supervene, and the occurrence of perforative peritonitis or of heemorrhage 
from the bowel is more than ever to be dreaded. In such severe cases the 
fever may be prolonged through the fourth and fifth weeks before any signs 
of defervescence appear. They are not necessarily fat^}. 

Convalescence after a severe atta^ isTaTways protract The temj>ei‘ature 
is at first subnormal, and remains in a very unstable state. The heart sounds 
remain enfeebled, and the pulse is often rather fast or easily quickened by exer- 
tion or excitement. The effort of standing and walking is difficult and painful. 
The appetite, however, is good, and the weight rapidly increases. The aspect 
gradually becomes less anaemic. Slight peeling of the skin, loss of hair, and 
ridging or furrowing of the nails is often noticeable. During this period the 
feet and ankles may show slight oedema, and cutaneous abscesses or localised 
bone abscesses may occur. Femoral thrombosis sometimes appears, and loss 
of memory may be noticeable. 

Rela pse . — Tendency to relapse is a marked feature, and shows itself in 
from 5 to 15 per cent, of the cases. The relapse may be intercurrent and occur 
during actual defervescence, but more commonly develops after an afebrile 
period of a week or a little longer. The symptoms of relapse are a repetition 
of those of the original attack, but generally in a mitigated form, the fever 
reaching its acme in a shorter time, and the whole duration being 10 days or 
a fortnight. The spleen enlarges again, a new crop of rose spots usually 
appears, and fresh ulceration of the bowel occurs. On occasions, the relapse 
equals or exceeds the original attack in severity, and may even prove fatal. 
Spurious relapses are recrudescences of fever during convalescence, of short 
duration, and unaccompanied by definite symptoms. Their explanation is 
often obscure. 

The fact that typhoid fever may show great variations in its clmieal 
characters, and in the severity and prominence of different symptoms, has 
5 
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led to the description of many special types. It is noticeable, too, that different 
epidemics may differ much in their salient features. 

Vg/riations in onset , — The onset of febrile symptoms may be sudden, 
sometimes with rigors and vomiting. The temperature rises quickly, and 
delirium may supervene early. In such acute cases, death may occur during 
the second week, or the disease may gradually assume the ordinary type. 
In exceptional cases, pneumonia may mark and mask the onset, the attack 
commencing abruptly with consolidation of the lung. The true nature of 
the infection may be overlooked and only discovered at autopsy, or the 
pneumonia may subside and be replaced by the ordinary symptoms and 
signs of typhoid. This variety is known as ^j^umo4yj>hoid. The promi- 
nence of meningeal symptoms may lead to confusion with ceretro-spinal fever, 
and the differential diagnosis only be possible by examination of the cerebro- 
spinal fluid. Sometimes this is turbid and contains the typhoid bacillus, 
but more commonly it is under tension but clear, and the meningeal symptoms 
quickly subside after lumbar puncture, to be succeeded by the more typical 
signs of typhoid fever. The term is applied to such cases. 

Yet another occasional mode of onset is with a primary acute haemorrhagic 
nephritis ('^^phro-tyjphoid) . When acute gastro-intestinal symptoms signalise 
the invasion, appendicitis or irritant poisoning may be simulated. 

Variations in course , — There is an ambulatory form in whicli febrile 
disturbance is generally, although not invariably, slight, and the patient 
continues about during the whole or the greater part of the illness. Some 
such cases end in recovery ; but they often run a very severe course, the 
patient taking to bed about the end of the second week with aggravated 
symptoms, or succumbing to haamorrhage from the bowel, perforation, acute 
delirium or myocardial failure. Mild and abortive forms of typhoid also 
occur in which the fever is insignificant, or, after a well-marked onset, ends in 
a rapid defervescence between the eighth and fourteenth day. An afebrile 
form is known, and is said particularly to occur in the enfeebled or those 
exposed to great hardships. 

W^nancy and other causes . — Typhoid fever is rare 
in ihlahcy, but becomes more frequent in childhood, and then, generally, the 
symptoms are mild, the pyrexia of short duration and sometimes of a markedly 
intermittent or remittent type. Such complications as perforation or 
haemorrhage are rare. 

In the aged, particularly in those over sixty, typhoid tends to run an 
unfavourable course, hypostatic pneumonia and circulatory failure being 
common. 

delivery takes place in from 50 to 70 per cent, of 
pregnant women who contract typhoid. The foetus is usually dead or, if 
born alive, usually succumbs to an acute typhoid septicaemia. The prognosis 
as regards the mother is not especially influenced. 

In malari al pa tients the onset of typhoid may be sudden, with a typical 
rigor ; but’The severe symptoms proper to typhoid develop later. On the 
other hand, subtertian malaria may closelv simulate typhoid in its com- 
mencement. 

Qbronic alc oholism exerts a very unfavourable influence. Pre-existing 
is apt to advance rapidly during convalescence from 
the fever. In diabetes typhoid often runs a mild course. 
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Special Symptoms and Complications. — Digestive system , — Sypomatiye 
parotitis is attributed to ascending duct infection, and occasionally leads to 
cellulitis of the surrounding tissues. Due attention to the cleansing of the 
mouth goes far to prevent it. Ulcers sometimes appear on the pillars of the 
fauces and the pharyngeal wall (Duguet’s ulcerations). Diarrhoea, although 
Common, is not a constant feature, some patients being constipated tlirough- 
out the disease. The severity of the diarrhcea does not depend on the extent 
of the intestinal ulceration, and it often disappears after a few days’ hospital 
treatment. 

Intestinal haemorrhage occurs in about 7 per cent, of all cases, and is serious. 
It is mo6t common at the time Whlim the sib ugh s^^reTcpaH i.e. at the 

end of the, second or beginning of the third week. The hsemorrhage may be 
slight, but more often is profuse. The evacuated blood is bright red in colour, 
unless it has been retained in the bowel. The signs of a severe hsemorrhage 
are a sharp fall in the temperature, a sensation of faintness, increased fre- 
quenej^ of the pulse and, it may be, a transient rise in blood pressure with 
disappearftnee of dicrotism. The spleen may shrink rapidly. Sometimes 
thb naemorrhage is fatal before any blood is voided. There is a hsernorrhagic 
form of typhoid fever in which raelsena may be an early sign, and is associated 
with petechise in the skin and haematuria. 

Perforation of the bowel is responsible for one out of every 3 or 4 deaths. 
It is commonest towards the end of the third week, and is especially frgg^ent 
in cases characterised by severe diarrhoea or by metcorism. Its onset may 
be preceded by intestinal haemorrhage. The perforation generally lies within 
the last 12 inches of the ileum, w^here the ulceration is most severe and also 
most advanced ; but perforation of the colon or the apj)endix may occur. 
Shivering, with the onset of sharp pain in the right iliac fossa, is usually the 
first sign. Localised tenderness, localised muscular rigidity and local 
immbbiuty of the abdominal wall accompany the pain. The temperature 
may sh^oyr a sudden drop to subnormal followed by a rise; but sometimes 
no variation is detected. Both pulse and respiration rates are usually 
increased, and the former should be w^atched carefully in all doubtful cases. 
Obliteration of the live r dullness may occur ; tliis sign is especially valuable 
f when occurring Th' aTrigid' and 7etTacte3 belly. Another sign oi some import- 
ance ijLthe onset of irritability of the bladder with f • 
More reliance should be based on the local than on the generaTsA^ptoms in 
making the diagnosis. After the first shock the patient may react and 
show deceptive signs of improvement, but before many hours the signs of 
spreading peritonitis will assert themselves. Unless dealt with surgically 
with the utmost promptness perforation is almost invariably fatal. A 
polynuclear leucocjtosis generally accompanies perforation, but is inconstant 
and hot of ^eat diagnostic value. 

Other causes of abdominal pain in typhoid fever are aautt‘ choleqjst^tis or 
P®^ferarion^of th^^ su ppura tj ye jchoj ^P gitis , p ortel py semifiT gup- 

puratin| meie^ appendiciTis and splenic infarcTipi^^ none of 

thede are common. Thrombosis veins may ^so cause abdominal pain 

and tenderness, but a cllue to ifhis condition may often be found by examining 
the veins of the lower limbs and by looking for alighJtipdemft fif th&leg,OS fopt. 

— A mild bronchitis is present in most cases. In severe 
infections, and particularly in the later stages, hypostatic congestion of the 
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lung bases occurs. Lobar pneumonia is a complication which rnuy supervene 
in the third or fourth weeks of the disease. Although typhoid bacilli may 
occur iu the sputum, and be found in the lung, pneumococci are also present. 
Without careful physical examination the condition may be overlooked, as 
cough is often slight and rusty sputa absent. Embolic and pyasmic processes 
in the lungs during typhoid may give rise to abscess, gangrene and p?ien mo- 
thorax. Intra-pulmonary thrombosis, with infarction, is a very rare event. 

Ulceration of the larynx is not infrequent in severe cases. It may be 
latent or give rise to huskiness of the voice, stridor, and toneless cough. 
There may be pain on deglutition and laryngeal tenderness. The slighter 
symptoms may abate, but sometimes the process terminates in necrosis of 
cartilage and oedema or stenosis of the larynx. 

Blood and circulatory system . — A slight initial polynuclear leuco('ytosi.s 
is sometimes seen in the first week of infection. Later there is generally a 
marked dissociated with Jeucopenia, and a relative increase in the 

lymphocytes iind large mononuclear cells. At the same time the eosinophils 
disappear, to reappear wiUi convalescence. The appearance of a polynuclear 
leucooytosis indlcales £te onset of some inflammatory complications. An 
extreme degree of secondary anaemia usually persists during convalescence. 
A decided tendency to myocardial weakness is an important feature of the 
disease, and is indicated by a short and sharp first sound, feeble impulse and 
perhaps some increase in the area of cardiac dullness with the apjiearanc^e of 
systolic cardiac murmurs. The blood pressure falls. In some cases the 
pulse becomes intermittent, irregular or alternating. During convalescence 
the pulse may remain rapid or become preternaturally slow. Sudden death 
during typhoid is usually to be attributed to the cardiac condition. Some- 
times thrombosis of the cavities of the heart or of the pulmonary artery 
occurs. Endocarditis and pericarditis are rare events. 

I’^emoral thrombosis is very apt to appear during early convaleseenc(?. 
It is iisiialTy left-sided, and sometimes appears to commence lower down in 
the veins of the popliteal space or calf or in the internal saphenous trunk. 
The complication is generally attributed to staphylococcal infection. The 
symptoms are pain and tenderness at the site of the thrombosis, fever and 
swelling of the limb, usually moderate in degree. The affected vein mav 
often be felt as a rounded cord. In a few weeks the thrombus is absorbed, 
and the circulation re-established, but sometimes permanent obstruction and 
oedema result. The clot, if dislodged, may cause pulmonary embolism. 

Arteritis, leading to occlusion, is an uncommon complication, llie 
vessels affected are those of the lower limbs, sometimes those of the iij)per 
extremities, neck or brain. 

Urinary system . — Febrile albuminuria is often present, but is transitory. 
Typhoid bacilluria occurs in about one-third of the cases, the urine presenting 
a slightly turbid, opalescent appearance ; but a similar appearance may be due 
to the colon bacillus. Symptoms of pyelitis or of pyelo-nephritis may super- 
vene. Urinary carriers continue to discharge typhoid bacilli for long periods. 
Acute nephritis is uncommon, but may occur either at the commenceraent 
or height of the disease. Retention of the urine may supervene during typhoid, 
but suppression is rare. During the fever the excretion of urea and of uric 
acid is increased, but the chlorides are diminished. liqlyqxia occurgjBiLilie. 
onset of gqj^alescence, and is of good q^aen. *""" 
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Generative system, — Orc^jis and, more rarely, prjp^stotitis have been 
observed. In females acute inflammatory conditions of the vulva and also 
mastitis may occur. 

Nervous system, — Meningeal symptoms at the onset have already been 
mentioned. Delirium is often present in some degree, and is usually of a 
quiet type. Drinkers may develop delirium tremens. Convulsions are 
rare. They may occur at the onset, or when occurring later may be due to 
cerebral thrombosis, encephalitis, or meningitis. Multiple neuritis or neuritis 
of such nerves as the ulnar may supervene, in the latter case often due to 
pressure. Acute tenderness of the toes during convalescence is also attributed 
to neuritis. During the course of the fever hemiplegia or aphasia may super- 
vene. Sometimes there are signs of sclerosis of the lateral columns of the 
cord, the knee-jerks being increased, and an extensor plantar reflex present. 

Mental disturbance is occasionally a sequel, taking the form of mania, 
melancholia or dementia. For many months after a severe attack the patient 
may remain in a fatuous condition but ultimately recover. 

As regards the special senses, temporary deafness is often noticeable 
daring the fever, and sometimes suppurative otitis occurs. Double optic 
neuritis is a rare complication and may lead to blindness. 

Osseous and muscular systems. — During convalescence localised periostitis 
of the tibia, sometimes of the femur, ribs or other bones may appear. It may 
terminate in suppuration with limited necrosis. The inflammation is chronic 
and relapsing. Typhoid bacilli may persist in the discharge for long periods. 
A painful inflammatory affection of the ligaments and vertebral periosteum 
is the basis of the “ tyjphoid spine. The lumbar and sacral regions are 
chiefly involved, with stiffness and pain on movement. The condition is 
chronic, but the ultimate outlook is said to be good. Arthritis of large joints 
is a rare occurrence ; it may lead to dislocation of the hip. 

Rupture of the rectus abdominis, sometimes of the adductors or other 
muscles, may take place. It is attributed to myositis and is accompanied 
by local heemorrhage. The resulting fluctuating and discoloured swelling 
may clear up or go on to suppuration. 

Cutaneous system, — Abscesses and boils may prove troublesome, parti- 
cularly in children. Lineae atrophic® may form in the skin of the abdomen 
and thighs. In severe cases pressure sores may appear on the sacrum, the 
heels or other pressure points. These bed sores are a source of danger from 
septicromia or py©mia. 

Diagnosis. — It is unnecessary to recapitulate all the symptoms already 
described as characteristic. Of the symptoms of onset, headache, slight 
epistaxis, disturbed sleep, a mild degree of bronchitis, abdominal uneasiness 
and some disturbance of the action of the bowels are very suggestive. Gradual 
daily increase in the pyrexia and its maintenance after the lapse of a week at a 
steady level of 103® or 104° F., with slight morning remissions, is important. 
Relative slowness of the pulse and the presence of dicrotism are additional 
diagnostic points. The dry furred tongue, slightly tumid abdomen, moder- 
ately enlarged spleen and the appearance of rose spots are confirmatory. 

Special Diagnostic Methods. — 1. cvlture, — This is particularly 

valuable in, week before the agglutinative reaction has appeared or 

the rose spots are evident, but is also applicable during the second and third 
weeks ana in relapse. Ten to 20 c.c. of blood drawn aseptically from a vein 
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at the bend of the elbow are allowed to run directly into plenty of broth or 
peptone solution or, better, into a medium which contains filtered bile or bile 
salts. 

%^OuUures fror ^he stools , — Owing to the presence of other intestinal 
bactena'^is 18 hoi'alf^ easy psocess, but by improved methods bacilli 

have occasionally been found during the incubation stage and in over 50 per 
cent, of the cases examined in the first week, a percentage increased to 70 or 
80 in the third week. For methods, works on bacteriology should be con- 
sulted. Stool culture is also of value for the detection of intestinal carriers, 
and for determining whether a convalescent is fit to mix with other members 
of the community. The discharge of bacilli often being intermittent, more 
than one examination is necessary. 

/fom lAe unn £ . — The typhoid bacillus ^fdly ever appearain, 
the imnc'YcT^e th e t(^li ^y. and as a.xule pot before[T;he^ The 

fnlected urine is generally opalescent and slightly albuminous. Cultures are 
made without difficulty and are useful not only for diagnosis but also for the 
detection of urinary carriers. 

4. Agglutination tests , — Towards the end of the first week of the disease 
the capable of agglutinating the typhoid bacillus. 

This power usually reaches its maximum about the eighteenth or twenty-first 
day. Blood is obtained from the lobe of the ear or elsewhere, received into 
a small glass tube and sealed. The serum which separates is mixed in various 
dilutions with a young (18 to 24 hours) broth or agar culture of the typhoid 
bacillus and a hanging-drop preparation made. Controls are indispensable. 
Agglutination of 1 in 60 with a time limit of one hour is usually taken as the 
positive standard. The bacilli first lose their motility and then aggregate 
into small clumps. The macroscopic method of applying the teat allows 
the bacilli to sediment in flakes at the bottom of small tubes ; Dreyer's 
method in which standardised dead cultures are used is the best ; it is 
quantitative. 

Normal blood serum does not show an agglutinating power greater than 
1 in 10 or 1 in 20. The test is complicated by the development of co-aggluti- 
nins in other infections of the typhoid group. For instance, the serum of a 
patient infected with a paratyphoid bacillus may exert some agglutinative 
power on the typhoid bacillus. In such cases agglutination should be 
tested at short intervals and its degree noted in the case of both 
organisms, but more exact information is obtained by isolation of the in- 
fecting organism by blood culture. After anti-typhoid vaccination agglutina- 
tive power is developed in varying degree and persists for months or it may 
be for some years. In a person already inoculated against typhoid, agglutina- 
tion is only important as evidence of infection if it be obtained in a dilution 
of at least 1 in 100. 

I typhoid and paratyphoid fevers 
atropine has but little power ^of '^iiScel crating the pulse. The patient lying 
quietly, the normal pulse rate is ascertained, being taken every minute until 
steady ; about 10 minutes is required. A hypodermic injection of grain 
of atropine is then given. After 26 minutes, to allow time for the full effect 
of the drug, the pulse rate is again taken and recorded minute by minute 
until the temporary acceleration has ceased -15 to 20 minutes may be needed. 
If the pulse rise more than 20 beats, typhoid or paratyphoid is unlikely, but 
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if the rise does not exceed 10 beats the infection is probable. The reaction 
is most constantly observed in the second week. When the pulse is fast, the 
test is not so reliable, nor is it constant in those over 60 years of age.^ 

6. The Diazo reactio n,-r-A. saturated solution of sulpnanilic acid in 1 in 20 
hydrochlonc acid anS^a fresh half per cent, solution of sodium nitrite are 
required. Equal quantities of urine and sulphanilic solution are mixed 
in a test tube and a couple of drops of the nitrite added. By shaking, a froth 
is induced and ammonia is allowed to trickle down the side of the tube. If 
the froth become rose pink and the liquid turn crimson, the test is positive. 
The reaction may sometimes be obtained as early as the fourth day, and 
persists during the height of the fever. Unfortunately it also occurs in 
measles, typhus fever, scarlet fever, pneumonia, tuberculosis and erysipelas. 

Differential Diagnosis. — Prominence of respiratory symptoms in 
typhoid fever may lead to the infection being overlooked. Conversely a 
deep-seated or apical or, in children, broncho-pneumonia with 

intestinal disturbance, may simulate typhoid. Careful and repeated 
physical examination, blood culture and agglutinative reactions will lead 
to a correct diagnosis. When typhoid is prevalent, caution is necessary 
in arriving at a diagnosis of primary bronchitis, pneumonia or broncho- 
pneumonia. 

Difierentiation from acute miliary tuberculosis, from 
giiis and from tuberculous peritonitis is often difficult. Acute miEary tuber- 
culosis may simulate typhoid in its insidious onset with malaise and head- 
ache, its rising temperature with morning remissions, its comparatively slow 
pulse, its bronchitis, and perhaps some enlargement of the spleen. But the 
temperatoe tends to be more irregular, sweats ^are j)r^^^^ the d yspnm a 
ancD^anosis are suggesll ve7in J wgns pleurisy jqo^ develop. There are no 

rose spots, and agglutinative tests and tlood culture give negative results 
(tubercle bacilli are rarely found). Tuberculous meningitis is differentiated 
by such symptoms as vomiting, convidsipns, the perristepge of hea^^che after 
the first w eekr or when delirium is established. A pulse hardly raised above 
the normal rate, stifEneasjaud-xetiaction of the iiecfc the presence of K 
si^and of rfitoactign of the abdomen jQX. the opset. of pculax paf Atyils are very 
sigmficant. The irritiahihtj.-and, of meningitis contrast 

with the apathy and dorsal decubitus of typhoid. Lumbar puncture will 
clinch the diagnosis; in tuberQu]pJUe...ineni|^ l ymphocyt es are in excess 
in^the cerebro-spinal fluid, and sopaetlmea tuhexpm biiSIn 
stfaFed. The questioh of meningd-typhoid has already been discussed. 
Tuberculous peritonitis may resemble mild typhoid fever. The presence 
of tuberculous masses in the abdomen or the development of peritoneal or 
pleural effusions is significant. In cases with indefinite symptoms and no 
signs of tubercle elsewhere, negative blood culture and agglutination tests 
afford assistance. 

Suppurative and pycBinic cemditions may give rise to fever and constitu- 
tional disturbance bearing some resemblance to typhoid. Among these must 
be mentioned appendicitis and the iutirappritonei abscesses which may result 

from it, perinephric abscess, cholecystitis, pplyic, or puerperal infections, 
infective endocardiiis and deep-seated osteomyelitis. The diagnosis is made 
by careful attention to the history of onset and course, thorough and complete 
physical examination, and the frequent presence of a pronoun^pd 
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V\kdy to oroiii*, luid the 

Kl^mperSure ckirt is mote irregalar. The blood sci-uin fails to agglutinate; 
; typTrold bacilli, nor can they be obtained by blood culture, which inay, 
however, reveal the presence of other organisms. 

Typhoid fever in its early stages is often mistaken for inJinenM^ but in the 
latter th^ onSet is generally sudden and the early symptoms are niort? severe. 
The temperature reaches its maximum much sooner. The pains in the 
limbs and the backache are more intense, and the headache, which has a 
neuralgic character, is frequently fiupra orbjtal. Catarrh of the conjunctiva; 
and nose may be present, and perspirations are often marked. Defervescence- 
usually takes place within a few days. A sharp drop of temperature after 
2 or 3 days with a sudden rebound 12 or 2r¥6iirs later is very characteristic. 
If a ytiI)poSed influenzal" fever p^Mst without definite cause, typhoid should 
be suspected. 

A mild case of typhus may bear a close resemblance to typhoid, and severe 
typhoid with grave 'toxaemia, stupor and a profuse cTU])tion may bo mistaken 
for typhus. Points in favour of the disease; being ty])hoid are a slower 
onset, the later appearance of the eruption, which is never petechial, and tlic 
presence of bowel symptoms. Typhus, on the other hand, has a sudden 
onset with high fever which sooner attains its maximum and does not siiayr 
morning remissions. Conjunctival injection, contracted pupiln and a 
driihken expression are the rule. The rafili appears on the fourth day, 
,J)CCQinfe6 petechial and is accompanied by subcuticular mottling, rrostra* 
tion is marked and there is a greater tehdency to delirium and stupor. Crisis 
occurs about the fourteenth day. The Wcil-Felix reaction is pix'sent, but 
agglutination tests for typhoid arc negative. 

Undulant (Malta or Modiknanean) fever \s distinguished from typhoid by 
its r^kpsiug charactoi', t he ]wominence of arthritic pains and joint awcUiugs, 
and the fact that tdie blood agglutinates the MicTo<'(wvic< niel Henris, which 
organism can also be rccx)vered by blood culture. Cl<rs(‘]y allied to this is the 
fever produced by B. ahorhi^ of cows. 

When malarim fever assumes the continuous type, which is likely to occur 
with the malignant infections, the diagnosis turns on known exposure to 
malaria. Sudden onset, the detection of malarial parasites in the blood 
and the reaction to quinine. Malaria and typhoid fever, hov^ever, may 
coexist. 

The fever of secondary syphilis is sometimes sufficient!}' severe to suggest 
typhoid, especially when accompanied by headache, malaise and muscular 
pains. Diagnosis depends on the history or detection of a primary lesion, 
the possible presence of a secondary roseolar eruption and on laboratory 
tests. 

Amongst other diseases at times confounded with typhoid must be 
mentioned glanders, trichinosis, fever due to A scam lumbric&ideSy scarlet 
fever in which pyrexia is prolonged, and especially other fevers of the enteric 
group, i.e. paratyphoid A, B or C. 

Pirogn^asis. — Taking all ages, the death-rate varies from 5 to 25 ]>eT cent. 
It is higher in some epidemics than in others. The average hospital death- 
rate in London is 17 per cent, or a little less. Age lias a decided influence 
on the mortality, which is least in children under 10. aftf*r which there is a 
steady increase with advancing years. TnTants arc l>elTc^’-ed to stand the 
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infection very badly. Qhggity, alcoholism, privation and fatigue are adverse 
factors. The influence of pregnancy has already been discussed. Indica- 
tions of a grav^ ^ attack are a pulse rate of 130 or 140, cyanosis with signs of 
myocardial weakness and hypostatic congestion of the lungs ; marked 
delirium and subsultus or actual coma, persistent diarrhoea, tympanites, 
incontinence of urine and fasces. A temperature of 103° or 104° F. is not 
necessarily unfavourable unless it is sustained beyond the usual period or 
accompanied by signs of heart failure. Delayed appearance of the agglutina- 
tive reaction in some instances indicates a severe attack. 

Of the complications, perforation is the most grave. Without operation 
it is almost invariably fatal. With operation the recovery rate is difficult 
to fix -some surgeons claim success in over 30 percent., but the intervention 
must be immediate. Tlie average recovery rate is very much lower, 
l iasnio rrhage from the bowel is undoubtedly serious, especially if repeated. 
SucTTcdraiilTcations as meningitis, lobar pneumonia and acute nephritis are 
dangerous but fortunak*ly not very common. 

Sudden death sometimes occurs, either at the h(hght of the fever or in 
convalescence. It may be caused by intense toxaemia and myocardial 
failure, cardiac or pulmonary thrombosis or pulmonary embobsm. Rarely 
no definite cause can be assigned. 

Treatment.^ — Prophylaxis . — Patients suffering from typhoid fever should 
be isolated. Since the bacilli are found in the faeces, the urine, the pus from 
abscesses, the vomit and the sputa, adequate disinfection of these is necessary. 
Illood discharged from the nose or bowel should also be looked upon as 
infectious. Equally essential is the disinfection of the bedclothes and personal 
linen of the patient, the feeding utensils, thermometer, bed-pan, mrinal, 
spittoon and enema syringe. The stools and urine should he mixed with 
an excess of some such disinfectant as carbolic acid or corrosive sublimate, 
and allowed to stand for several hours before being thrown down a drain. 
The sputa should be received in small cloths which can be burned, or 
expectorated into a disinfectant solution. The clothing and bedclothes of 
the j>atient should be soaked in a 1 in 20 solution of carbolic acid before 
being sent to a laundry. 

Nurses in attendance should submit to prophylactic inoculation and take 
special precautions for their own safety. Overalls will obviate soiling of the 
clothes. If the bath treatment be adopted, rubber aprons which can be 
carbolised are advisable. Rubber gloves may be worn when giving enemas or 
touching bed-pans and urinals, but always it should be realised that typhoid 
acquired by contact is a disease conveyed by unclean hands, and the danger 
may be obviated by washing with plenty of soap and water after touching 
the patient or anything which has been in contact with him. -aplaAlpiAg 

Ui® a bo\Y] pf (iisjjifect^ useless. The nurse will see that every- 

thing lea^ng tlie patient or used by him is sterilised at once. Feeding 
utensils should be boiled after use. 

In most cases the bacilli rapidly disappear from the excreta in con- 
valescence, only jwrsisting for U few weeks, but bacteriological examination 
several times repeated affords the only reasonable proof of safety. About 
5 JlurjCQnt. of those attacked become carrier^. In most the carrier state ia 
temy)orary and an aidiitrory period of 3 months is allowed before the condition 
IS deemed chronic. Intestinal carriers are more common than urinary 
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carriers. In both the discharge of bacilli may be intermit lent. Symptoms 
referable to the gall-bladder and periodic bowel disturbance occur in some 
intestinal carriers, and urinary carriers in like manner may suffer from kidney 
trouble or cystitis. 

Carriers are often responsible for the endemic persistence of typhoid in 
certain houses or localities and are particularly dangerous when employed 
in the preparation of food or in dairy work. They should be prohibited 
from following these occupations. Since they may spread infection by 
contaminating their own hands during defsecation or micturition they should 
be scrupulous in washing after attending to the calls of nature and have 
towels reserved for their own use. Their soiled bed and body linen must be 
disinfected. Medical treatment' by the use of intestinal and urinary anti- 
septics, surgical by excision of the gall-bladder, and treatment by autogenous 
vaccines have up to now alike failed to solve the problem of the chronic 
carrier. Preventive inoculation of contacts is the most efTectual method of 
limiting their danger and is adopted in special circumstances. Some carriers 
give no history of an attack of typhoid and may themselves ultimately 
develop an attack of the fever or suffer from tyj)hoid scpticsemia after opera- 
tions on the gall-bladder or kidney. 

A pure water supply and an efficient system of drainage are important 
factors in the prevention of typhoid epidemics. When the disease is pre- 
valent, drinking water and milk should always be boiled, and travellers in 
localities where it is endemic should adopt similar precautions. Uncooked 
vegetables and, in particular, radishes, salads, cress, tomatoes, cucumbers, 
strawberries and other fruits are liable to contamination. Oysters and 
other shell-fish should be avoided unless their source is known to bo 

above suspicion. Xhc disease has bcQG Contracted bj^Jbatlling.. in aewage- 

conf^pjp inated water. 

Prophylactic vaccination , — Immunity can be artificially induced by 
vaccination with typhoid vaccine. There are several methods of prepara- 
tion of vaccine, one of which is to heat a 48-hour broth culture to 58° I’., 
and complete the sterilisation by the addition of 0*5 per cent, lysol. Exposure 
to higher temperatures diminishes the potency of the vaccine. The number 
of bacteria in the first dose is 500 million, a double dose i.s given 10 days 
later and repeated 10 days later still. The injection is made subcutaneously 
and preferably not after a heavy meal or exposure to fatigue. A mild local 
reaction and sometimes constitutional symptoms may occur a few hours 
after injection, hence the patient should rest. If the patient be already 
infected the reaction may be more severe. The duration of the immunity 
conferred is said to average 1 to 2 years and to bo proportional to the dosage 
employed. It is believed that an indi\ndual inoculated at the beginning or 
even in the middle of the incubation period of typhoid has a good chance of 
escaping the fever. For army purposes, triple or quadruple vaccines of the 
organisms of typhoid and paratyphoid are largely employed. 

j^eneral , — In the absence of efficient sera or vaccines tliere is at present 
no specific. Skilful nursing and a suitable diet are of the first importance. 
The room should be kept at a temperature of fi0° and the bed narrow 
and of a convenient height. A hair mattress should ]>e covered with two 
folds of blanket and a waterproof sheet over which is j)laced a sheet, and 
under the hips a draw sheet. A water-bed is unnecessary. A sheet and 
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coverlet with a blanket ov^r the feet are usually sufficient covering. Night 
and morning the patient ^ould be sponged with tepid water, and parts 
exposed to pressure should be rubbed with methylated spirit and dusting- 

powder applied Riujkijag, bedclothes should be avoided. The urinal 

and bed-pan should be used in the recumbent position, and the buttocks 
sponged, dried and powdered after each motion. The mouth should be 
cleansed after each meal with boroglyceride solution or a weak alkaline 
carbolic wash. From time to time it may bo advisable to move the patient 
from the dorsal position to avoid hypostatic congestion of the lung bases. 
Stools and urine should always be reserved for inspection by the medical 
attendant, who should never neglect daily ^examination of the abdomen, 
and should also satisfy himself that the patient, especially if restless, has not 
retention of urine. The temperature and pulse should be charted 4-hourly, 
and more frequently should complications be suspected. 

Milk is the most suitable diet for patients in the acute stages. It should 
be given in measured quantities at 2- or 3-hourly intervals, the patient not 
being disturbed at night should he be sleeping. Three pints a day is, despite 
theoretical considerations, quite sufficient. The milk may be diluted with 
barley water or lime water, and plenty of plain cold w ater allowed between 
the feeds, waters are best avoided, but tea may be allowed or 

lemonade maoe^ttB" dilute hydrochloric acid and syrup of lemons. Should 
intestinal discomfort occur or curds appear in the motions the milk may 
be citrated or whey substituted. J^eef-tea and 

laxatives, are to be avoided in diarrliOPa'iyr^'hauiiorrhage. A pint of 
heel-tea is ample. Carbohydrate^ csin be added to the di6t in the form 
of cane sugar or maltine, or an ounce of glucose may be allowed in w^arm 
water during the day. AJiyrm of soluble casein, such as plasmon, may be 
used to fortify the milk. " * 

When the terapernttim has been normal for 3 days, cautious additions may 
be made, beginning with thin custard or grated bread-crumbs and milk, and 
then adding a small quantity of boiled or steamed fish, thin bread and butter, 
and so on. 

A more liberal diet during the acute stage is advocated by some, i.e. milk 
puddings, custards, eggs, vegetable or meat soups strained and thickened 
with arrowroot or Hour, finely minced lean meat, bread crumbs and mashed 
potato. Such feeding is said actually to diminish the tendency to perfora- 
tion and haemorrhage, and to hasten convalescence. It is not suitable in 
severe attacks or for patients with profound toxaemia and deficient digestive 
secretions. Alcohol is rarely necessary, but it is unwise suddenly to deprive 
alcoholic patients of all stimulants, and a moderate allowance of brandy or 
good whisky is by many held to be beneficial in cases of severe prostration 
with weak pulse, hypostatic congestion of the lungs, delirium and tremor. 
There is no advantage in giving more than 4 or 6 ounces in 24 hours, and it 
should be given in small quantities diluted. In children it is quite un- 
necessary. The use of chewing-gum will encourage flow of saliva and help 
to keep the mouth in a healthy state. 

Of special methods of treatment, three require consideration : the anti- 
pyretic, the antiseptic, and the eliminative. 

The antipyretic method assumes that pyrexia itself is harmful. The cold 
bath is most efficient, but has never gained a great vogue in England. When- 
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ever the temperature rises above 102® *3 F., the patient is lifted into a bath 
at 65® F. and immersed for 15 minutes, shivering being disregarded. The 
limbs and trunk are rubbed whilst in the bath. The patient is then removed, 
laid on a blanket, dried and lightly covered. A little alcohol is given immedi- 
ately before or after the bath. Immersion is repeated every 3 hours unless 
the temperature remains below the point mentioned. Contra-indications are 
haemorrhage from the bowel, severe abdominal pain, venous thrombosis or 
great prostration. The method needs good attendants, and can hardly be 
applied in private, but it is said to reduce the case mortality by a half or 
even two-thirds. In place of the bath, tejiid, cold or ice sponging may be 
adopted when the temperature is high or the cold jiack used, especially when 
nervous symptoms are pronounced. The ice cradle is another useful means 
of refrigeration ; the patient is covered with a sheet, and a cradle, in which 
small bags of ice are suspended, is placed over the body, the whole being 
covered with a thin blanket. The cradle may remain in jiosition indefinitx^Iy, 
the effect on the temperature being carefully watched. 

Of antipyretic drugs, the most important are quinine, phenazone, acet- 
anilide, phenacetin and acetyl-salicylic acid. They are recommended for 
occasional use only. 

The antiseptic mode of treatment was adopted when it was unknown that 
typhoid was a true septicfemia and not a local bowel infection. Antiseptics, 
however, by diminishing fermentation, may check diarrhoea and prevent 
tympanites. Many have been used, but those which have the best reputation 
are sulphurous acid, oil of turpentine, and a mixture of quinipe oascfinJL 
chlorine as advocated by Burney Yeo. Dr. Foord Caiger strongly recommends 
the use of oil of cinnamon throughout the disease, the dose bein g 2^ t o^5 
jminims every 2 hours in an emulsion or in cachets. 

"THirhinanve freatfneiSt tfy tlm of purgatives is now rarely 

adopted, but during the first week of the disease the administration of calomel 
in 3-grain doses, followed some 7 hours later by irrigation of the colon with 
warm water, may be beneficial. 

Constipation should be met by a simple enema every second day. ^l \( jUfr 
accompanied by curds, calls for reduction of the milk. A starch and 
ofSiira 'enema is useful, or 10 grains of Doyer^s powder by the mouth. In 
hcBmorrhage from the bowel rnost aT)8oliite rest is essential. Food should 
be reduced to a minimum or withheld for 12 or 24 hours. No stimulants or 
beef- tea are permissible. Ten raipinie^Qf laudanum or a jiypqdexmic injection 
of i grain of morphine should be given, and an ice 

ittS?!^Tegion. A watch should be kept for signs of perforation. Intravenous 
or, better, transfusion of blood, may be necessary in severe 
leases. The injection of a solution containing 1 grain of chloride of calcium in 
*10 minims of water into the gluteal region is worth a trial. Ferjoxaiion of the 
how^l calls for immediate operation, no delay is permissible. Meieorism may 
be controlled by reducing the diet, administering enemata of hot water, and 
inserting the rectal tube. A turpentine stupe or ice poultice may be applied 
to the abdomen. Turpentine by the mouth or by enema, and oil of cinnamon 
are useful. For delirium^ sleeplessness and head^hc, tlie reduction of tem- 
perature by^ponging or cradling and the administration of 10 or 15 
of Dover’s powder ^ould be tried. Sometimes trional or chloraTanudeis 
'Circulatory failure is combated by strychnine hypodermically 
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or by LDjectioti of camphor dissolved in oil or ether. Strophanthiis and 
digitalis are of doubtful value. Alcohol is strongly advocated by some 
physicians. Adrenalin also is of use. The supervention oi/emoral thrombosis 
calls for strict immobility of the limb. The intravenous injection of 5 or 10 
ounces of a sterile 0*5 per cent, sodium citrate solution relieves the pain, 
and is said to arrest the progress of the thrombosis. Bacilluria di,ndi cystitU 
are treated by ^examine in 10-^rain doses, 3 or 4 times a day. Of the 
suppurative and^eptic complications, p^ioslilis may be influenced by rest, 
local applications and typhoid vaccine, but suppuration calls for surgical 
intervention. Parotitis usually comes to incision. Cholecystitis may subside, 
but if it persists operation becomes necessary. Crops* of boils call for 
local treatment, and the appropriate vaccine should the organism be 
identified. The intramuscular injection of colloidal manganese is useful 
in such conditions. The infectivity of the ])UTulent disch^aTge should be 
remembered. 


PARATYPHOID FEVER 

iEtiology. — Paratyphoid fevers are, like true typhoid, ubiquitous in their 
distribution, but the prevailing type is liiflercnt in different countries and in 
different climates. Paratyphoid A is prevalent in India and other tropical 
countries. TIic e.xperT(*n('e of tin* Greaf War led to tlie .suspicion tliat it may 
liave l)e(‘n endemic, aithougti unrecognised, in ilie Me<literraiiean area, and 
])erhaps also in PVance, Flandtu’s and (jlermaiiy. li],... European coimtries, 
iiowever. |)araty|>hoid R is the moreceninion t ype. iTaratyplioid C 
the Jialkaii57aha possildy there are atso otlier varieticvs. BaHUtes paratyphosus 
A aiid B. paratyphosus ii arc organisms which under natural conditions only 
attack man. B. paratyphosus C is by some considered identical with B. 
the liog-cijolera bacillus. 

Tfle grt'.atest incidence of paratyphoia is in the summer and early autumn, 

but it may occur at other seasons of the year. It is more prevalent in hot 
countries, and all ages are susceptible. In ordinary circumstances it affects 
both sexes equally. 

The primary source is a patient suffering from an attack, or a carrier of 
the bacillus. Contagion, as witli typhoid, may be direct or indirect through 
food, drinking water, fomites, etc. Tlie fact that infected meat, particularly 
pork, may induce symf)toms resembling i^aratyphoid fever .should be borne 
in mind. 

Symptoms. — The clinical manifestations of paratyphoid infections are 
practically indistinguishable from those of typhoid fever, but the belief is 
generally held that paratyphoid differs from typhoid in its milder character 
and shorter course. This is on the whole correct, but marked exceptions 
occur. Occasionally paratyphoid infection is said to produce an illness which 
resembles acute irritant poisoning, or so-called ptomaine poisoning. But 
such infections are more likely to be caused by B. aertrycke, which in its 
agglutination reactions closely resembles B, paratyphosus B. In true para- 
typhoid the subsequent course is clinically unmistakable. 

.of .pajratyptoi^ is of sboxt duration, rarely laating.. 
hence blood cubtufjes^fpr ,dj.^ purposes should be 
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taken as soon after the third day as possibly The distribution of the 
infecting organisms in the body is similar to that of typhoid, and they are 
discharged in the faeces, tlie urine, the bronchial secretions, and the pus of 
suppurating foci. 

^h& iru^ation period varies from 9 to but may be shorter. 

The is more often insidious than sudden, the invasive symptoms 
resembling those of typhoid, but a sudden onset is believed to be more common 
than in the latter disease. Shivering and vomiting are not infrequent 
symptoms of such invasion. Sometimes gastro-intestinal symptoms are for a 
time very prominent. As with typhoid ; appendicitis, meningitis, or pneumonia 
may at first be simulated. Sometimes the disease declares itself after several 
weeks of premonitory diarrhcea, or it may closely resemble dysentery. 

The fever attains its maximum sooner than in typhoid, and may be 
at its height by the third or fourth day, by which time, if not before, the 
patient will have taken to bed wdth symptoms suggesting typhoid of a week’s 
duration. The head aches, the patient is apathetic, and the spleen is gener- 
ally palpable and sometimes tender. The liver may be slightly enlarged, 
and the gall-bladder tender if cholecystitis be present. The abdomen is 
generally somewhat tumid, but marked distension is uncommon. Diarrhoea 
may occur at the onset, but constipation is more common. Sweating is 
often a more pronounced feature than in typhoid. Rose spots are present 
in unusual profusion in some cases. They usually appear towards the end 
of the first week. In size, too, they often appear larger than those seen in 
ordinary typhoid infection, and the rash may continue to come out after the 
temperature has fallen. Pulmonary complications are mild, but bronchitis 
and broncho-pneumonia may occur. In the more severe cases, the heart 
may show signs of dilatation. It is exceptional for the patient to pass into the 
‘‘ typhoid state.” The fever has a shorter duration than jo .typhoid. Within 
a fortoightj^ spmetimos^o^ has generally fallen by rapid lysis to normftT. 
The slow pulse and low blood pressure of typhoid are also seen in the para- 
typhoid variety. Relapse is said to be just as frequent. 

rnmp1irAfinns.-~Jj)t.f.at^ hmmQrrhage.,ia miip.h p.ninmnn and leSS 
severe than in true typhoid. Poi:f9ratiQn.ifl mm. Thrombosis of the femoral 
or saphenous veins or their radicles Is not uncommon, and broncho-pneumonia 
or pleural effusions may occur. Cholecystitis and catarrhal jaundice may 
be due to paratyphoid organisms, as also bacilluria, cystitis, pyelitis and 
even pyelonephritis. Orchitis is an occasional complication, and is believed 
to spread from the urinary tract. Other complications, which have mostly 
been observed in army practice, are laryngeal ulceration, parotitis, periostitis, 
sometimes suppurative, peritonitis without perforation of the bowel, and 
pylephlebitis, attributed to lesions of the appendix. 

Diagnosis. — For the differentiation of paratyphoidfrom typhoid infections 
and of the varieties of paratyphoid from each other, recourse must be had 
to bacteriological methods, i.e. to blood culture, agglutinative reactions and 
cultures from the stools and from the urine. Of these methods, blood culture 
in the early stages is the most satisfactory. If agglutination occur in high 
dilutions with one of the paratyphoid organisms and little or not at all with 
the others and the organism of typhoid, the nature of the infection is evident ; 
but in other cases the examination has to be repeated at short intervals 
and the results compared. A rising agglutination for one organism indicates 
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it the causal Some infections with paratyphoid C fail to produce 

agglutinins in the patient’s serum. 

Prognosis. — The prognosis in paratyphoid infections is better than in 
those due to the B. typhosus, the proportion of severe infections being much 
smaller. The causes of death are chiefly haemorrhage, perforation, lung 
inflammations and toxaemia. 

As regards differential diagnosis, prophylaxis and treatment, what has 
already been said with regard to typhoid applies. 

Charles li. Box. 


BOTULISM (see p. 395). 

BACILLUS COLl INFECTIONS 

Amongst the many additions to sound medical knowledge which we owe 
to the rapid development of the science of bacteriology, none is more striking, 
or fraught with more practical results in the treatment of disease, than the 
information which has led to our present-day conception of the nature and 
extent of Bacillus coU infections. Our knowledge of the pathogenic effects 
of this grouj) of /uicro-organisms has entirely remodelled our views in regard 
to many disea8e-])roce88os which were recognised, but were formerly ill- 
understood. And, in addition, disease -processes which were formerly quite 
unrecognised have been brought to light. 

The beginnings of sucii knowledge date from tlie isolation of, 
bacillus in 1880, and the isolation, five years later, of the B, coli 
from the healthy intestine. Continued and extended observations, made 
possible by the introduction of newer differential bacteriological methods, 
have resulted in the recognition of a large and important group of bacilli, 
called the B. coli group, including members which differ as widely in patho- 
genicity as these two originally described bacteria, but also in^4^ dil? ,g 
the organisms of bacillary dysentery, Gaertner’s bacillus of food-poisoning, 
the paratyphoid organisms, and a number of variants oL whose 

differentiation still proceeds. The group is as large and as complex as the 
streptococcus group in which, similarly, are recognised the virulent S. 
pyogenes at one extreme and the feebly pathogenic aS. fcBcalis at the other. 

We are still, however, a long way from getting a full conception of the 
role played by B. coli in disease. In many cases we are quite unable to 
decide whether the presence of the bacillus in a situation which it does not 
normally inhabit is the causative factor in a patient's illness. To assume 
that it is, without good evidence, may involve an important fallacy, and 
may lead to our overlooking another, and more responsible, factor. It is 
certain that B. coli may be found^m some abnqnnal, sit 
urin ary bladde r . in per sons' >yiib en ] o y good health. The microbe has become, 
as it were, saprophytic state of things must at least 

be regarded as having pot^ential p athQg ^ fiic 

Modes of Infection. — In health ^ tp intestine. 

The modes of infection of parts of the body other than the bowel are at times 
very apparent, at others obscure. Of any particular tissue there are three 
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possible roul^ of infection : (1) Hhe direct route, that is, by the immediate 
transference from the bowel to the infected area , (2) by the . 

and (3) by the blood stream. In some infections, c.g. of the gall-bladder, 
pericolic tissues, pelvic* cellular tissue, etc., the direct route is no doubt 
the one generally followed. Of the two indirect routes, however, sonic doubt 
exists as to the more likely one in certain cases, such as infection of the 
urinary tract especially ; in some instances of this latter important condition, 
it is clear that invasion takes place again, directly^ through the urethra. 
The cystitis which still occasionally follows the use of the catheter illustrates 
this ; and the greater frequency of B. coli cystitis jux littia gkia tlian in litth' 
boys has been adduced in favour (S^TliTs^ route. In the acute [)yelitis com- 
plicating or following typhoid fever, it is highly probable, though not C(‘rtairi, 
that infection proceeds via the blood stream to the kidney, and tlius to the 
pelvis. But in those acute primary infections of the urinary tract, which 
are so common in both sexes, the mode of entry of the bacillus to the kidney 
pelvis is problematical. 

Sites of Infection. — The sites of infection by B. coli arc very num^'rous. 
Mention will only be made here of those which form the basis of important 
disease- processes which demand recognition and treatment in practice. 

1. The bowe l itself may be the site of infection. This may take place 

(a) because {TnT infecting strain of B. coli has absolute pathogenic qualities ; 
or (6) because the virulence of one or more of the usually saprophytic strains 
is increased ; or (c) because the resistance of the mucosa is lowered by chemi- 
cal or physical changes or by infection by another pathogenic microbe. 
From one or more of tliese factors acute or chronic enteritis, entero-coUtis , 
or cplUis may ensue. Gaaxtner bacillus poisoning, the result of elTfing con- 
taminated food, is an important instance of (a), and perha[)s also of (a) 
combined with (e). Some cases oi cholera nq_!i(,ra$ appear to be due to B. coli 
infection, and probably most sporadic cases of acute colitis. There is no 
great obscurity attaching to these infective processes. Tn a consideration 
of many cases of chronic coUtj^, however, the exact role of B. coli is very 
obscure indeed ; and This, even when w^e exclude a large number of cases 
of bowel defect to which the name colitis should never bo applied at all. 
It is probable that many of the patients said to be suffering from intestinal 
intoxication are in reality the subjects of subinfection But at 

present our criteria for judging accurately of suclT a condition are lacking. 
Mere qualitative bacteriological investigations of the fpeces in such cases 
yield at most presumptive evidence, and quantitative investigations take 
us very little farther. We await some method of estimating tissue infection 
by the coliform group more constant than agglutination, which is rarely 

, present in chronic cases, and is, therefore, of little use as n guide. 

2. Q§lhhladder se p sis is closely associated with B. coli infection. It is 
commonly ^leld that sub-infection of the gall-bladder by this microbe is one 
of the import ant ffto tors in the evolution of cholelithiasis. However this may 
be, it is certain that JB. coK is the moat frequent Infecting agent in cholcr 
cystitis , both acute and chronic, ^lie taci liarmonises with the known 
frequency of gall-bladder infection during typhoid fever. 

3. 'pericolic ^uppmgtioji and lg.pl 

peritoiiitis complicating intestinal conditTons^ are all* of them a^^cTated with 
B. (JoTi infection, and in many instances with this alone. 
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4, The uruianj Irart is infected with g^reat frequency, with how great 
frequency we are only now realising, as llic result oT systematic cultivation 
of the urine in doubtiui cabcs of the condition, and in obscure cases of illness 
in which no such condition is at first suspected. It is important to note, 
however, that the ntere presence of coli in the urine — it is assumed that 
catheti?r speciznens only are being dealt with, or that, when this is not the 
case, there is good evidence that the bacilli actually come from the bladder — 
docs not qstublkh an. actual uiipar^t— uirine may; 
signify one of either of the following conditions: (a) The eliipii^fttigjl^af > 
the bacilli froni the body tluou^h without infection either oi\ 
this organ or of the urinary tract : this process is usually of brief duration, | 
and may be interiaittcnt. (b) The excretion of bacilli (with pus) ifrom an ‘ 
infected kidney or from some focus of izifection adjacent to the urinary tract \ 
(f)rostatc, urethra, pericolic tissues), (c) True infection of the urinary tract | 
(pyelitis, cystitis, pyelo- cystitis), (d) Ha cijluria . 

Concerning (a) and (6) no more need be said in this place, but (c) demands 
more consideration. 

B. Coli Infection of the Urinary Tract.— The cases met with may 
be conveniently described as falling into three groups. 

(i.) Acute cases . — In the majpxikj' of these cases the infection appear.s 
to arise in the pelvis of the kidnev ; some are undoubtedly vesical in origin ; 
in not a few iFTs uncertain where the infection begins. The STsease is at 
times quite fulminating in its acuteness, being ushered in by rigors, high 
fever (103° to 105°), delirium and great drowsiness. More often the sym- 
ptoms are abrupt and severe, but not alarming. There may be pain aiid 
tenderness in the loin, and one or other kidney may be tender under Bimanual 
exUrnmation. But in more cases than not there is a striking ,ab§pncn of 
both physical signs and focal symptoms, so that, unless the existence of the 
disease is borne in mind, and the urine is examined carefully, the patient is 
thought to be suffering from “ influenza.'’ 

In those cases in -which the bladder b, from the first, markedly affecteu, 
symptoms of d^suria are present— frer|uency, pam and , Such 

symptoms draw alTchtion, of course, to tlie‘'hatiire of the process. 

The urine shows a great range of variations in its features. There may be 
a fairly frank hesmaturia, a fact which is not so widely known as it should \ 
be : B. coli inf ection is the . QxplanatiQiY of a large number of obscure cases j 
of hmraaturia. The amount of pus is very variable— it may be very con- * 
siderable, or it may be represented only by leucocytes seen on microscopic 
examination. In very severe cases portions of the bladder mucosa may 
be shod in the form of sloughs, but this is uncommon. Like the pus, the 
bacilli vary greatly in the degree to which they are present in the urine; 
in some cases they are so abundant as to constitute by far the greater part 
of the total sediment. The colour and amount of the urine depend upon the 
degree of pyrexia and the amount of fluid ingested. Constipation b.the 
rule, the tongue is generally covered by a creamy fur, and anorexia is conamon. 
As in so many acute B. coli infections, the mental state tends to depre^ion. 

The disease is often a strikingly dramatic one in. children ; tnerSns a 
maximum of febrile reaction %vith lassitude and even stupor, and a minimum 

of serious effect' vital prganl: Tt is not very uncommon lo see a 

temperature of or 106°, with big intermbsions ; the child is very ill 
6 
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during the pyrexial stage and comparatively well when the temperature 

The course of the disease varies much. Prompt recognition of its nature, 
leading to appropriate treatment, usually results in defervescence and the 
disappearance of pus and bacilli from the urine in 7 to 14 days. But some 
of the cases last many weeks ; it is fair to say that this is not seldom due to 
failure to diagnose the condition, or to employ efficient measures of treatment. 

Relapses are very common. Of comjplimtions, prostatitis is perhaps the 
one most often seen ; epididymitis occurs less often, but is a very definite 
condition ; urethritis may occur. It is interesting to record that epidi^^v- 

(iL) — A not uncommon type of case is that in which 

symptoms of acute or of subacute infection occur at intervals over a number 
of years, the condition of the patient and of the urine being natural between 
the attacks. Recurring haematuria, thought to be du(‘ to acute nephritis, 
to tuberculosis or to calculus, is sometimes due to this condition. Idie 
probable source of these re-infections in any individual case is the 
colon. 

(iii.) Chronic cases. — These are either (a) the sequelae to acute attacks 
that have never completely resolved ; or (h) they arise insidiously ; or (c) 
they follow instrumental procedures or operations upon the urinary tract ; 
or {d) they comjilicate mechanical defects, such as stricture and enlarged 
prostate ; or (e) they occur as secondary infections in cases of renal or vesical 
calculus or of tuberculosis. 

The symptoms in these chronic cases vary greatly. In one group it is 
the general toxic state that is the main feature — a sallow complexion, loss 
of tone, a low blood pressure, colon dyspepsia, headaclie and backache. 
In another group the local symptoms predominate — increased frequency of 
micturition, which may be extremely trying, pain during or after the act, 
and referred pain and discomfort in the vesical zone. In a third group 
there is little or no interference with health, general or local ; but a vivid 
realisation of the existence of the condition troubles the patient's mind, 
leading sometimes to a state of bladder neurasthenia. 

n\feciions^o^& as much variety as do the symptoms. 
The characteristic fishy” odouy is rarely absent ; the reaction is generally 
acid^ the amount of pus present may be very little or may be considerable, but 
Ihe degree to which the patient is troubled by no means corresponds to the 
degree of pyuria ; mucus is in excess ; bacilli arc constant and, like the 
pus, are very variable in quantity. Hsem aturia is unconyaon in chronic 
infections, but it is easily induced by instrumentarinveitigation, as are also 
' “ flares-up ” of the chronic state, with the production of rigors, high fever, 
severe malaise and relative anuria. For this reason, careful deliberation 
is called for in deciding whether or not the bladder should be explored in 
these cases ; and, in regard to exploration of the pelvis of the kidney, extreme 
^forbearance should be exercised. 

Bacillubia. — T his term is properly applied to a urine which is loaded 
with bacii n, but in which there is im-piia. or, at most a leucocytes seen 
on microscopic examination. It is a state of Jddimy elimination gf bf.cfili 
rather than a condition of bacillary infection. It is usually o( sliort duration. 
The appearance of the urine is characteristic ; shimmering when agitated 
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and viewed by transmitted light. The smell already referred to as so typical 
oTcoTotrh^'dilTus'urinar infections is usually present here also. 

Other Sites of B. coli Infection. 

(i.) Fallopian tubes are sometimes the site of infection, 

as in puerperal sepsis ; but the infection is then usually a mixed one, with 
streptococci. 

(ii.) Some situations quite remote from the bowel are now and again infected 
by coli — the middle ear^ the pleura, the bronchial tract, and 

B. COLI Sf IxxoililA, unless it occur as a terminal event, in which form it 
is noT“ffran uncommon, is rare. When it does occur, however, it is by no 
means always fatal. Iniective endocarditis, due to B. coli, is rarer still ; 
the only cases coming under the writer’s notice have been of the nature of a 
terminal infection. 

Treatment. — The treatment of ca.se8 of B. coli infection may be con- 
sidered under three heads — general, local, and specific measures. 

1 . General measures. — In all acute cases the patient is kept in bed, so 
as to ensure rest and warmth. Both of these are essential, and even in 
chronic cases it is of great importance to avoid cold and fatigue. As the 
bowel is the source of nearly all the infections, attention to it is paramount. 

It is quite impossible to say in how many seemingly unlikely cases the 
intestine, and especially the colon, will be found to give the clue to reatment, 
provided the possibility be borne in mind. Especially is this the case in 
acute and subacute cases. To correct constipation is not enough — con- 
stipation may not even be present- efforts must be made to change the 
bowel contents in such a way that they are no longer so good a nidus for 
growth of the bacillus. This is best attained by a diet which is low 
protein content ; meat, eggs and raw milk are ; jup ^et . 

whey, buttermilk and cream being jillo wed. The following articles off^d 
allowed : macaroni, boiled rice, raw and cooked fruit, salads, and 
lightly cooked green vegetables, jams, marmalade, honey, cold fat bacon 
and ham, and chicken and white game occasionally. Wholemeal bread and 
oatmeal porridge are recommended. On such a diet the consistency of the 
stools soon improves, and they lose their ill-digested appearance ; as also 
mucus and sandy deposit, if these were present. They also become much 
less offensive to the smell. Plain drinks are encouraged — preferably between 
meals. 

If the case be acute, with considerable pyrexia, the practitioner willV 
generally consider milk the staple food indicated — it is the English doctor's \ 
sheet anchor in every acute febrile disturbance ; but even in these cases it ] 
is often possible to demonstrate rapid progress so soon as the milk is dis- ! 
allowed- 

choice of aperients is of great importance. In acute cases, calomel 
is very ifsefiil combined with salines. In chronic cases, the most helpful 
form of laxative is of the agar-agar type (regulin, cascagar, jubol), supple- 
mented if necessary by a compound aloin pill. Bowel “ antiseptics ” are 
worth trying, and, if tried, are worth persisting inT Tlie writer gets the 
best results with a cachet containing salol_, grs. x, hydra,rg^. Cum, 

given with watcr^Jjedweeu meals, twTce or t h d^ily • Izal oil in 
TIlQii capsules may be given with food throe times daily. Cyllin and terdl 
may "be given in the same manner. ' 
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A course of hi(j1i cohnic irrigatiom, following the Plombieras method, is 
indicated if mucus” persists in the stools despite the above measures. Or 
it may be given as a preliminary treatment, to he followed by th<*m. 

In acute cases, witli pyrexia, full doses of alkali.^ (sod. hi(*ari>. and p'ot . 
cit.) are very lielpful, and should be continued until ftle 'urine has been 
allailine for 3 or 4 daws. The hexamine group will then do good in prof)or- 
tion as the infection is focused in the urinary tract, and in proportion as t he 
infection is pelvic rather than vesical. In gall-bladder infection these 
drugs are also of service, so far as clinical experience goes. To get the 
greatest service from hexamine in urinary tract infections it is best to keei^ 
the urine acid. For this purpose it is considered by many that acid sod. 
phosph. in grs. xx doses is serviceable. It is well to change the hexamuu* 
(grs. V to XV well diluted) for one or other of its derivatives now' and again, 

I reverting to the hexamine again later: cystopurin = hexamine sod. acetate, 
j grs. XXX ; helmitol ~ hexamine with ci£raTe, grsT xv to xxx. CaprohoJ 
I fliexyl -resort^ hgrs. ii to x, Is also nseful. " 

\ 2. Lo ml meas ures . — Local suppurations will, of course, be dealt with 

surgically. Reference has already been made to associated disabilities in 
some cases of urinary infection which also require surgical treatment, as also 
to the care which must be exercised in dealing on surgical lines with those 
cases of urinary tract infection which may be regarded as }>rinuiry. In 
bowel infections a very useful adjunct in treatment is to endeavour by means 
of posture, massage and efficient supports to improve matters if eniei* 
optosis be present. 

3. Sp^i^ rmasures . — There remains to be discussed the use. of bacillar} 
vaccines. These should always be regarded as supplem enta l to, rather than 
substitutions for, the scheme of therapeusis outlined in (1) and (2). In 
! acute cases vaccines should either be deferred until other measures fail, or 
'very small doses of the vaccine should be given -0'5 tp,5 U milbon at most, 
and at intervals decided upon by close obeervatmn of the course of the 
disease. In chronic cases vaccines should always be given a good trial. 

5 Sometimes the good eSects are very striking, at others little or nothing is 
achieved as the result of vaccine therapy. In cases wducb are of long stand- 
ing, and in which constitutional symptoms are absent, vaccines prove dis- 
appointing. But their use certainly seems to assist in rendering patients less 
toxic, in relieving local symptoms, and in protecting against acute exacerba- 
tions. In the case of chronic urinary infections these i)enefits nearly always 
stop short of the production of a clear and sterile urine. The graduaU‘d 
method of dosage is the one generally adopted; a aeries of doses ranging 
from 5 to 250 million, injected at intervals of 7 to 10 days, is a favourite 
’ plan. In very chronic and intractable cases the dosage may well be ex- 
j tended beyond this last-named figure — even to 1000 million. Tlie vaocme 
should invariably be avXogenous in nature. If second or any subsefpn nt 
series of vaceme mj'ectiona he given, these should be prepared from a fresh 
I' I culture of the infecting bacillus, and the iirut doses given should be of Binuller 
!| size than those which concluded the former series. 

Tm/MAS llOROKK. 
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BACILLARY DYSENTERY 

Definition.- -An invatfion of tbe large and sometimes the small bowel 
by dysentery bacilli, often occurring in epidemics. 

MWoXogy . — No country in the world is free. All ages and both sexes 
are liable. Natives suffer as well as visitors from the disease. In Englanrl 
the disease is common in asylums. The disease is due to bacilli of the dyscm- 
tery group. Two well-marked varieties or strains are implicated, namely, 
Shiga’s or Elexner’s bacillus. (Further varieties of these are also described. 
Hiss, Y. Strong’s bacillus, etc.) These organisms can be cultivated from the 
stools in acutf* cases, but it is a much more difficult matter to obtain them in 
chronic ones, on some days the organisms being present, on other days absent. 
Later, they tend to dj8a])peiir completely, though symptoms may persist. 

Pathology. — The lesions are those of a d^htheritic catarrh, the con- 
dition attacking the mucous membrane of the large bowel and s^etimes 
spreading into the small (entero-dysentery). The first change is hyperaemia, 
the?^’*d^‘delna, then necrosis, resulting in the formation of a dij^ifherittc 
niembratieV geirerany distributed, or in patches, and often of aL,gI^ejpush 
colour. The dead tissue is then exfoliated, ulcerated areas being left behind. 
Many o! these are superficial, their floor being formed by the submucosa, 
while others e.xtend deeper, exposing the muscular layers. There is no 
undermining as in amoebic ulcers. 

Symptoms. — Various types of intensity of the disease are met with, acute 
typos, chronic typos, the entero-dysent-eric type, etc. In the iiiaati] 

the iacuhation j)eriod varies from ...hours or longer; the illness 

generally comes on suddenly, with |)ain in the abdomen and an increased 
desire to go to stool, the motions now changing from a fccculent character 
To mucus and blood. The temperature rises, and nausea, retching and 
vomiting are also common. There may be albumin in the urine. The 
general symptoms are due to the absorption of the toxins of the bacilli. 
Gangrene of the bowel may develop. In mild cases, fever and serious indis- 
po.sition may be absent. As the patient recovers, the pain and tenesmus 
gradually diminish, the temperature falls, the motions become faeculent 
again, and convalescence is slowly established. 

Chronic type , — This appears after an acute attack has passed away. 
The patient may have been quite well for a time, but then a relapse occurs 
with a return of the dysenteric symptoms. Further attacks succecMi, and 
the condition passes into n chronic stage, with constant disturbance of the 
bowels, and the frequent passage of blood and mucus. There may be 
pyrexia ; loss of appetite is common, sweating at nights and emaciation also 
occur. The stools contain fieculent matter, mixed with blood and slime ; 
there may be as many as (> or 7 stools a day. 

E/Uero-dysentery . — In this type there is usually;; no teneapus, and the 
stools are not so frequent, the blood and mucus IJeing more intimately 
mixed" with the heces. It is_a v ery se ripUB type, and toxic symptoms are 
priTITTflltTOt: 'ThT*''tnm continuously high, the mouth and tongue 

are (iovered with sordes, and the patient passes intd'Wle tyjihoid stage and dies. 

Complications and Sequelae. — Liver abscesses do not occur. Peritonitis 
may follow an attack wdth subsequent adhesions. Parofitis and arthritis 
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occur, and peripheral neuritis has been described. The arthritis is most 
common in the tnee joints, but several joints may be affected at the same 
time. It is similar in some ways to f>;oiiorrhceal aiUiritis (se(^ Section 
on Arthritis). The condition is due to toxic absorption from the bacilli in 
the intestine. 

Diagnosis. — This has to be made from other forms of dysentery. If 
protozoa be absent at the first stool examinations, then cultivations must 
be made for tlie dysentery bacilli. Microscopically, if the exudate be rich 
in cell^ a bacillary case is likely. It is important that the specimen for 
cuKivation should be freshly passed. 

Prognosis. — Bacillary dysentery is a serious disease. In some epidemics 
the mortality is very high. People in poor condition and semi-starved 
easily succumb. 

Treatment. — Prophj/lactic. — A proj)hylactic vaccine should be ii(lo])tc<l 
for those liable to infection. So far, however, such vaccines have been too 
toxic for general use. ’Bc\sj;edka’s yap,(^.(? by the ijiouth was ra cntly used for 
the troo])S in KShanghai, and the incidence of the disease was very slight, 
apparently as a result (Col. MacAitliur). As the disease is ciiitdly spreiid by 
water and food, like enteric fever, prophylactic measures similar to those 
indicated in that disease are indicated. 

Curative. — Best in Ix'd, suitable diet and hot fomentations to the abdomen 
are indicated. Albuiniii water, barley wat<‘r()r rice watersJiould be given at 
first, then later milk. Plexiier.ur.SijLiga serum, de)>eiidiiig ujam tiic orgunisiiiH 
jnesent, should be gi^■en as soon as possible in all severe ('ase^. Pp.lj' valent 
,§er% are also j)repared. Doseif tiU c.c. or more are indicated in severe 

cases, and may be rej)eated if required. ..£ur..iuild caaes, salines may be 
given, such as dracliju doses of sodium sulphate every 2 hours or so, till the 
stools become fa^ciilent again, then less fre(juehfly. This often suffices. 
Kogers’ hypertonic salines may be tried in fulminating ca^‘s. 

bacillary cases, the treatment is very unsatisfactory. Serum 
and vaccines do not do much good. Diet is aU-im])ortant, and may keef) 
the disease in abeyance in ordinary casCvS. Kectal lavage is valuable. It 
should be controlled by sigmoidoscopy. Where the whole bowel is badly 
ulcerated, an ap pendicostomy, or betteiv.A„.,S®costoniy, is justifiable. The 
latter allows the escape of t£eces by the ceecostomy wound, and so gives com- 
plete rest to the affected part. The author has had several wonderful cures 
by this method. Unfortunately even after such operations the disease may 
continue. If the patient could stand the operation, removal of the whole of 
the colon (Arbuthnot Lane’s operation) might be tried, thus removing the 
diseased part in toto. It is obvious however, to ensure success, that the small 
bowel and the rectum must be in a healthy condition. The magnitude of such 
an operation, combined with the poor physical state of the patient, put.^ it 
out of ( ourt, however. 

For Amoebic Dysentery, see p. 237. 

CHOLERA 

Definition. — A sjxicific disease due to a Bj)ecilic micro-organism, tlie 
(ffiolera spirillum, diffused endemically throughout India, and from there, 
from time to time, becoming diffused to other parts of the world. The disease 
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IB characterised by violent vomiting, purgmg, cramps and Buppression of 
urine, followed by a febrile reaction. 

Etiology. — The disease exists endemically in parts of India, its principal 
focus being the delta of the Ganges and the alluvial plain which lies south 
of its confluence with the Brahmaputra. From here epidemics of the disease 
have started, and have spread, by the trade routes, even as far as Europe. 
There was cholera in the Balkans in the war with the Turks preceding the 
Great War, and cases are met with in Russia from time to time. All 
races are liable, as also both sexes and any age. The disease is due to Kpgh's 
comma bac^jj^pyg or an organism which has its the^i^^- 

vibrio measures T5 /x to 2 ft in length and rather less Wan 0*5 ft 

in breadth ; a si^le terminal flagellum may be demonstrated. It is motif|| 
stains readily with the ordinary aniline dyes, but loses the stain by Gramms 
method (Gram-negative). A very characteristic growth tak^P.^plaCP iB 
stab gelatitref Ttifttircs, ii(|u commencing at the i^pei part of the 

-Btab OX. bell of air. 

(chplibfa red reaction). Special bacteriologicaTtests must be carried out, 
howev^er, before distinguishing the true cholera bacillus from other common 
vibrios. 

Pathology.— The germ in the human subject grows principally in the 
ij^^cQsa of the small iutestine. The question whether it produces a toxin 
or not has been much argued. Some authorities suppose it produces an 
endotoxin, and this causes the ^astro-intestinal disturbances which lead to 
the passage of fluid from the blood to the bowel. Owing to the drain of 
serum the specific gravity of tfie, LdoQd fo a^ high as IQGfL or even higher ; 
the alkalinity of the blood is decreased, and its coagulative power altered ; 
ther<‘ is also a fall in the blood pressure to SU or iow^er. As convalescence is 
established, there is great risk from invasion of the body with secondary 
contaminating organisms, cocci, bacilli, etc. 

A ppst-mortem rise of temperature is common. Rigor mortis sets in 
early and may be very pronounced. The bjpod-ia.tljdicdi.fi^ftd and when 

the abdomen is palpated a peculiar sticky feeling is iiQtieed ; this is said to 
be diagnostic. The Intestines are collapsed and shrunken and the mucosa 
is swoIterTTOd hyperaniiic. The liver is congested ; the kidneys swollen, 
ecchymotic and often in a state of acute nephritis ; the sjlefip aniaJf , 
slum^en ; the lungs collapsed, dry and ana3mic. The general condition 
of the viscera, apart from the intestines, points to a severe toxeemia or 
poisoning. 

Symptoms. — Castellani and Chalmers describe b types of cholera. (1) 
Ambulator^SS^^ in which, without any signs of disease, the spirillum may 
be obtained from the faeces ; these are genuine carriers of the disease. (2) 
Chol ^faic di qrrhcBa, a variety associated with severe purging, and yellow 
motions containing the specific germ. Recovery may ensue or the condition 
may pass into a typical attack of the disease. (3) QJwl^iue, where the 
patient is seized suddenly wdth severe abdominal pains, passes numerous 
faeculent motions, followed by typical rice-water stools which speedily cease, 
and recovery takes place without further symptoms. (4) O holera sicca : 
the patient becomes rapidly collapsed, and dies before the typical symptoms 
of diarrhoea and vomiting can appear. The post-mortem and the bacterio- 
logical examination of the bowel contents reveal the true nature of the 
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disease. (6) Typical cholera, cholera grains : tho incubation period is from 

2 to 5 days. , • 

"*^Eere are three more or less well-defined stages— (1) llu^ preliminary 

diarrhcea; (2) the ooUapee stage; (3) the period of reaction. 

1. Tlie preliminary diarrhoBa,—Thi6 stage may set in abniptly, tmt 
colic-like pains in the abdomen have usually been present for 1 or 2 days, 
with some looseness of the bowels. There may be headache, vomiting and 
depression of spirits. 

2. The collapse stage.— Once started the diarrha^a increases. proJusc 

liquid evacuations succeeding each other with great rajhfiity until all fa cal 
and bile-colouring matter disappear, and only a material like nce-water 
is passed. C ramps of great severity occur in the legs and feet, thirst 
is excessive aiid^vumiting also results. The )>atient quickly sinks into 
a state of collapse, the skin becomes blue, the face ])inched and the skin 
wrinkled like that of a washerwoman’s hands. voice becomes husky. 

the temperature falls to subiiornml and death takes place some 12 to dh 
hoUT’s after the fuisct of tho attack. The urine is dimijusliefi m .fUinUfii, 
contains albumin find casts, and iiraania is noi uncommon, and is closf’Iy 
associated wit !i aci(b isis. 

3. The period of react ion.—li the ])atient survive tho collaiise stage ami 
recovery take place, the cyanosis gradually yields, warmth returns to tlie 
skin, the heart’s action becomes stronger, the stools become less fnajiient. 
the urine increases in quantity and the abdominal jiains (iisap])car. hven 
after the appearance of these favourable symptofus. the diarriniui may 
return and death take place, or in other cas<*8, a cholera-typlioid stage 
develops — delirium, rapid feeble j>ulse, high tcmiM'rature, oliguria, wiTh 
subsultus tfuidinum and finally coma. 

Complications and Sequelae. — The most common of tljose ar<‘ 
pneumonia, enteritis and nephritis. Abscesses and suppurative parotitis 
also occur, while troublesome cramps in the legs may still persist. 

Diagnosis. — During an epidemic tliis is easy, but when there are only 
a few sporadic cases it is more difficult. A disease that can b*- confused witli 
cholera is the cholera nostras or choleraic diarrhcea of temperate climes. Tie* 
choleraic form of malaria also may simulate cholera closely. Itisdtslin- 
guisted from it by the presence of malarial parasit(‘s in the blood. (V'riain 
pqisons produce somewhat similar symptoms — arsenic, perciiloride of mercury, 
ptoniaine poisoning and certain fungi. To make certain, tlie stools must bv 
cultivated, and if the ca.se be true cholera, th<‘ sp<‘cific germ will b'* ioutid. 

Prognosis. — This varies in the different epidemics. 'Jtie disease i.v ;i 
serious one and the progno.sis always uncertain. The mortality varies, from 
30 to 30 per cent. As a rule it is worse at the beginning of an epidmiic 
than la.tcr when tM epidemic is waning. Intemperance, debility and old age 
are specially unfavourable. The more rapidly the collapse sets in the greater 
the danger. Cases with marked cyanosi.s and very low tempera tun*, according 
to Osier, rarely recover. 

Treatment. — Prophylactic. — The water supply should be pure. Surface 
wells and surface collections of water are always dangerous, where natives live, 
because of ‘their habits of defaecating promiscuously upon the soil, must 

also be destroyed and prevented from entering hou.scs. All ])ersons before 
going into cholera areas should have a preventive vaccine. Such inocula- 
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tions undoubtedly reduce^ the case incidence, though the case mortaliw docs 
not Heern to be influenced. 

Contaminated foods must be avoided. The kitchen must be kept clean, 
flies must be excluded from the larder, and, preferably, the house should be 
rendered fly-proof. Mdk is always dangerous because of the ease with which 
it becomes contaminated ; it is therefore better boiled. Drinking vessels, 
eating utensils, plates, cups, etc., should be cleaned, after use, in boiling 
water only, and then dried by heating or with sterilised towels. 

CuratWi ^ — During e})idemic8 the bowels must receive careful attention. 
Diarrhoeas and other minor maladies of the stomach and intestines, which 
often turn out to bo cholera, should never be neglected. Salines and strong 
])urgatives should be avoided. Any looseness of the bowels should be 
troat'eH by astringents, f!iF patient being confined to bed, if necessary. 
(Jhlorodyne and other preparations of morphine and opium are invaluable. 

The treatment of the attack divides itself into three stages — (1) The 
invasion; (2) the collapse; (3) the reaction. 

1. Antitoxic sera may be tried in tliis stage. The Japanese believe they 
have liad success by such methods. The patient should be kept strictly in 
bed, the blinds of the room drawn dowm, too many bedclothes avoided, and 
the teinn^Tature of the room should be between 70° and 75° F. Macleod 
recominfuids for the cramps, moderate and intermittent chloroform inhala- 
tions, friction with anodyne liniments, or counter-irritation with turpentine, 
inusiard _oi cainphor hnhn^ Hypodermic injections of morphine have 
been tried. 

2. During tlie collapse, failure of the pulse must be energetically met or 
death quickly takes place. In the early stages alcohol, ammonia or spirit 
of chlorofonii may be tried, but preparations should at once be made for 
intravenous injections of saline. Before this is done an intravenous injection 
of Jtogers’ alkaline solution (sqdium bicarbonate, 160 grs. ; sodium chloride, 
flO grs. ; water, 1 pint) should be given to prevent the onset of acidosis. 
TTieh after this the same authority’s hypertonic solution should be employed 
(sodium chloride, 120 grs. ; potassium chloride, 6 grs. ; calcium-chloxidfi, 

4 gf 3. ‘ water, 1, pint), this being also given intravenously, and-the amount 
reqiirredTieing determined by the specific gravity of the blood — for example, 
a Rp(‘citic gravity of 1061, 1 pint ; 1062, 2 pints ; 1063, 3 pints; and so on. 
These may have to be repeated time after time, until all signs of collapse have 
disappeared. Glucose or gum acacia injectionB might also be tried. Potas- 
sium and calcium permanganate are recommended by the mouth. 

T(nnl)^s niix Uir e of essentja] alleged to be very eflicacioiis ; it may 

obvjaie the use t>f intravenous salines and may relieve suppression pi„ltrine. 

3. In the reaction stage, any tendency to suppfesrion of uxifie must be 

suitably dealt with by the loins or cupping. Em: persistent 

diarrlima rectal injections of tannic acid may be given. Pneumonia and 
other complica^ohs are to be combated on ordinary principles. The dis- 
charges must be disinfected carefully as in typhoid fever and great care 
must be taken to prevent flies obtaining access to them. 

A simple di<'t should be taken during convalescence, and all over-exertion 
avoided. A change of air is also indicated with rest from wmrk for a con- 
siderable period of time. 


G. Carmichael Low, 
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DIPOTHERIA 

Definition. — A disease caused by the Klobs-Loeffler bacillus (C(^ync- 
bgckirium dip characterised by a membranous exudate at the 8it4? of 

infection and distinctive sequels of toxeemic origin, the chief being circ ulato ry 
failur e, paralysis and ajlbuminuria. 

ifitiologyi-— Diphtbena^TaT commonest in teny^erate climes. Human 
agents are commonly the carriers of the infection andtbhe cause of its endemic 
prevalence ; local conditions, such as dai^ness, exposed aspects, soil con- 
tamination and defeotiYa drainage, being merely contHBidjory. In its seasonal 
preTalehce diphtheria closely resembles tyjihoicL and scarlet fever, the 
maximum incidence falling in the autumn and late winter months. An 
epidemic tendency is noticeable in years of deficient rainfall, and great 
epidemics have been preceded as a rule by a series of dry years. FornuTly 
a disease of rural districts, diphtheria is now endemic in most large citie.s 
and shows a tendency to local epidemic outbursts. Its heaviest incidence 
is on children between the ages of 2 and 5 years. New-born infants are rarely 
attacked.* Many cases occur in adults, and rather more females than males 
are affected. 

Catarrhal conditions of the throat prediH})ose to the infection ; 
convalescents from measles and scarlet fever, and in less degree those 
recovering from whooping-cough and influenza, are liahh; to contract 
the disease, which in the case of recent measles or scarlet fever may assume 
a particularly severe form. A progressive increase in infectivily and 
severity is often noticed daring epidemics. The immunity aiIord(“(l hv 
is short-lived ; relapses are not anconunon. and second attacks 

also occur. 

The disease is highly contagmus, and infection is by direct or^indirect 
contact. It is seldomjair- borne, even over a short distance. TKe organisms 
reside in the secretions from the nose and throat, in detaclied shreds of false 
membrane, and at times in discharges from the ears, the vulva, infected 
wounds or skin lesions. 

Direct infection may result from kissing, or the reception of droplets of 
fluid ejected by speaking, coughing or sneezing. Indirect infection may be 
caused by eating or drinkijig utensils, handkerchiefs, towels, throat spatulas, 
clinical thermq^ieters, toy trumpets, slate j>encils and the like. The 
I diphtheria bacillus readily grows in milk and produces no suspicious changes ; 

may serve as a vehicle for spread of the disc^ase. There is no 
evidence that it is conveyed by drinking water. The diphtheria of pigeons, 
calves, cats and most other animals has not proved communicable to man 
and is due to a different organism, but virulent di])htheria bacilli have been 
found in nasal discliarges and open sores of borses. 

Outside the body, diphtheria bacijli retain their virulence for long periods 
if protected from sunlight and from currents of air ; hence the possibility 
of transmission by garments, toys and other articles. Sterilisation by 
bpilijag water or in the steam chamber is quite effeiitual. 

— Convalescents may harbour virulent bacilli in their throats, 

JUS also may others who have been in contact with the infection. Most are 
free from bacilli 4 or 8 weeks after the commencement of the disease, but 
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in some the earner state becomes chronic. The presence of bacilli in the 
throat secretions of carriers is apt to be intenjpitteijfeft All carriers are not 
equally efiective distiTButors of the disease ; mtimate contact and addiction 
to such habits as iaiflsing^ sneering spitting aiul.pe|icij-su^^ are important 
in this respect. The nasal carrier is believed to Be an especial source of 
danger. Among school children 80 per cent, of th^, , ar^^ 

an^ 8 jears of age, and male girriers are two or tjimes more^ommoh 
than^eniiJe. Throat and nose operations on carriers may be fbltoW^nSy 
clmmal diphtheria. In the search for carriers, pallor, unhealthy tonsils, 
and nasal discharge are important indications, as also a history of recent 
sore throat. Skin carriers are the subjects of eczematous or impetiginous 
l esions o n various parts of the body. The discovery of bacilli which morpho- 
logically resemble diphtheria bacilli does not necessarily prove they are 
virulent. Bacilhjp^pvgrcd frpm the^^ are rarely harr^ess, but those 

recovered from the anterior nares and the skin often prove to be non - 
virulent when tested on guinea-pigs. 

The 'KJebs-Loeiiler bacillus is a nQja-motile, Gr<^m-po^t^^ non-sporing 
organism which grows as a diplo-bacillus and shows a great tendency to 
become segmented or clubbed. The bacilli are slender rods, straight or 
slightly curved, and of varying length and thickness. In films they often 
show a characteristic groupjjig winch recalls the letters of the Chinese 
alphabet. Both long and short forms occur, the length varying from 2 to 
6 /X. The long bacilli are the and are said to be mor e virulen t. 

The segmented yxpearance of the protoplasm is relied upon for morpho- 
logical idenlTEcaTion. A rapid diagnosis may be made from smears j)re- 

pared direct from the throat, but it should be confirmed by examination 
of a film made from a young (6 to 18 hours) culture on blood serum or 
LoelHer's medium. Segmentation may"T>e demonstrated by sfaimhg wiTIi 
Loeffler*s (alkaline! J^ethyleae-blue or by Gram’s method, but the mosd 
cb aract erisric and easily recognised picture is obtained by the use or 
ISTwase^^s , stain (acijl,in^th^^ whereby a dark dot is shown at each 

end of the bacillus and often another at the centre, contrast staining being 
efiected by the use of Bismarck-brown. The following modification o( 
Neisser’s method may be relied upon for good and uniform results. Stainj 
in freshly prepared Neisser’s stain for _5 minutes ; pour off the stain and 
wash rapidly in distilled water. Immerse in Gram’s iodine solution for 2 
mi^Jft^-and again wash rapidly. Stain in 
Drainory and examine with an oil-immersion lens. 

Pseudo -diphtheiia bacilli, whicii, although identical in appearance with 
diphtheria bacilli, are non- virulent, are frequently found in the nose and ear, 
more rarely in the throat. Another non-virulent organism of the same group 
is HQ{n;ianp* 8. This appears in smears as a diplo- bacillus, the elements of 
which are short, squat and wedge-shaped wdth apposed bases. It staiir^ 
uniforml jr throughout, and is sh^r^^y than even th^ 

dip ^tlmrAi^ b ^cilliia. These distinctions apply only to young cultures. 
Hofmann’s bacHTus does not pr oduce acid in glucose media, and is so further 

distinguished. The xerosis'" M^nTusT, obtained frOTO Ibi;. conjunctiva, also 

resembles the true d i phtheria H bacilfus, but it produce ^-cIiTTy^ln^glucose 
and in sugarlneSIa. 

the identity of diph therja organism is the pre- f 
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l|veiition of the local or general action of an injected broth culture by the 
Ipre'inous injection of diphtheria antitoxin into the test animal. 

I In the throat, diphtheria bacilli are often associated with fitn^tococci, 
htaphylococci, or the fusiform bacilli and spijillA deacxibed by VixucoM. Of 
these, streptopficci are most important as cases of septiccvniia have been 
found due to them. Diphtheria bacilli tlicmselvcs rarely become dissemi- 
nated in the blood stream or internal organs. 

Pathology.— The constitutional disturbance caused by diphtheria is 
toxsemic, toxin s but not bacilli^ being absorbed from the prii|)i§t!J-Jc^^’ 
probably by the lyrhpliatics. ^ "TTi e extent, tliickness, persistence and 

( sitjxatiofi of the membrane determine tlie dfegree of toxsemia produced. 
In the formation of membrane, epithelial necrosis first occurs and is 
followed by inflammatory effusion from the subjacent tissues. Tliis gives 
rise to the membrane in which stratified fibrin entangles ej)ithelial cells, 
blood-cells and leucocytes. Nearly the whole of the process occurs outside the 
bajsement membrane. Bacilli are found in the false membrane and flecrotic 
material, but not in the healthy tissues beneath. Recently formed membrane 
is firm in texture and has a glistening or somewhat gelatinous appearance. 
The tons^ilg arc_jLhe common sit es of the firs^membrane formation, but the 
fauci al pillaj s, the sof t .palate , the pliarvnx, the epiglottis and the larynj;, 
may he implicated. Extension from the^arynx along the trachea and main 
bronchi is not uncommon, but coherent membrane is rarely found in the 
bronchioles. Diphtheritic membrane is much more firmly adherent to 
the mucous membrane of the fauces than to the epiglottis, the larynx and 
lower air passages. Its appearance in the ca^uty of the mouth, on the tongue 
or lips is rare^ and even more rare is its occurrence in the oesophagus, stomach, 
or small intestine. The conjunctiva and occasionally the vulva, or a cut aneoii.^ 
abrasion or a surgical wound may become infected. In this connection 
it must be remarked that streptococci and pneumococci can also produce 

t false membrane, but this occurrence is not common. 

The secondar y br oncho-pneumonia of faucial and laryngeal diphtheria is 
ore commonly^strejitococcal^r jineumococcal than dijihtlu ritic in origin. 
Apart* fromtFe me'fnbfane, the morbid appearances in diphtheria are 
distinctive. The condition, however, of the heart muscle is of peculiar 
■interest owing to the frequency of severe circulatory failure. Even in 
cases in which the myocardium ajipears healthy to the naked eye, 8[>ecial 
st Rining wil l show extensive ihfiltr'alTdn of the muscle fibres with minute 
fa tty gra nules. T\Iore gross changes ftre evident in advanced cases, patches 
oUmyocRiHiariik and perivascular aggregations of leucocytes 

becoming apparent. In severe infections the cavities of the heart may be 
, diluted, the muscle flaccid and friable, and intracardiac thrombi, some 
obviously ante-mortem, may be found in t he recesse.s of the auricles and 
ventricles, particularly on the right side. 

Fatty ^,gj:ajaule8, similar to tho.se which occur in the myocardium, are 
found in the adrenals and in the fibres of the diaphragm but not in the skeletal 
muscles. 

The chief lesion in the kidneys^ is a degeneration of the epithelium 
of the tubulps. but gloinerulitis and small blood extruvasations iriay also be 
jiresent. To the naEeffh3"c^'the5C‘change7s'MaT’i^ apparent. 

Broncho-pneumonia is not uncommon in extensive faucial and in 
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laryngeal infections. Eniphysema or piilm^^f y colla pse may occur where 
respiratory obstruction is severe, and massive of the lung may 

result from paralysis of tlie respiratory muscles. 

In the nervous system, the essential lesion is a parenchymatous degenera- 
tion of the perils eririierves which is curiously 3jsin 

Chroraatplytic changes are also found in the*W|^l 
cornual cells of the cord. The cerebro-spinal fluid Is normal. 

The lymphoid tissues of the body often sliow a reaction, Peyer’s patches 
being swollen and the spleen slightly enlarged. The liver, too, may be swollen 
from venous stasis and show slight toxic degeneration of its cells 

Petechial hemorrhages in the skin, serous membranes, heart wall, and 
di aphr agm are rh arajd^crjjsti c pf h flarnorrh fljd c diphtheria. Exten-si ve effusions 
of blood sometimes occur in the subserous and submucous tissues, in the 
skin, and in the viscera. 

Symptoms. — The incubation period may not exceed 24 hours, more 
commonly it is 3 or 4 days,' Tint a carrier may harbour virulent bacilli for 
a considerable time before sliowing signs of infection. The faUQfeg are most 
often the site of the disease, next in frequency come the naso-pharjnx, the 
nasal pajssages, the larynx and trachea. Infection of the gcStal rctiUjQUs 
membrane and of wounds is exceptional and of the skin decidedly rare. 

Vancial di^iJitherLa may occur in any degree of severity, from a mild 
catarrhaT rnfiammation, the identity of which is only established by bacterio- 
logical examination, to a widespread infection in which membrane invades 
not only the whole throat but also the naso-pharvnx, nose, larynx, and, 
rarely, the mouth, either simultaneously or in succession. 

Invasion may be characterised by malaise, headache, anorexia and sore- 
ness of the tliroat. Vomiting occurs occasionally and sometimes sfiiiceiittg ; 
rigor hijcare. In children, the onset i.s particularly insidious, discovery of 
raemliiranc often being the first intimation of the disease. The exudate in 
mild cases is often limited to a patch on one or both tonsils, sometimes on 
the uvula or pillar of the fauces, sometimes on the soft palate. More rarely 
the posterior pharyngeal wall is first attacked. Special characterigtica 
of the membrane are its elevation above the general surface, its wfi H-de faed 
edge, and Its glisl e nipg oi; po^rl-grey colpux*,. At first it is separable without 
bleeding, but later free oozing of blood occurs when it is forcibly detached. 
Multiple patches on the tousils may, in the early stage, simulate follicular , 
tonsillitis, but the patches tend to spread and fuse; limitation to one tonsil I 
shoplihai ways arouse suspicion. " " v™ | 

^yfeHa IS moderate of Absent in mild infections, enlargement of the 
submandibular glands is slight, and the albuminuria so characteristic of 
grave attacks may be wanting. 

When faucial diphtheria is severe it constitutes a very serious form of the 
disease with a high mortality. The grave form is more common in children 
than in adults and may develop very rapidly. The membrane is thick, 
tough, and adherent, sometimes much discoloured. It covers the swollen 
fauces and may extend widely over both aspects of the soft palate and on the 
pharyngeal wall. Nasal discharge points to implication of the naso pharynx 
and nose. Rarely extension occurs along the hard palate and into the sulci 
at the sides of the tongue. Secondary invasion of the epiglottis and larynx 
is not uncommon. The cervical glands become swollen and tender, and 
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^ And mvolv^; the neck in a collar of cellulitis (buR 

^k). The suWtaneoua tissues may undergo Tridespread necrosis and 
thr^skin become thinned and much discoloured. A brownish or bloc^y 
nasal discharge excoriates the nostrils and the upper lip. Nasal respiration 
is obstructed and deglutition difficult. The breath has a sickening odour, 
and the face is puffy or becomes ashen in colour. The skin is dry and the 
extremities are cold. A slight general cutaneous oedema may make its 
appearance. The patient is restless and sleepless but apathetic. Bleeding 
is easily induced by interference with the edges of the membrane, and epistaris 
may occur. Fever is not proportionate to the gravity of the disease ; in 
the worst cases the teno^peratu^ su^^^ Albuminuria is usually 

prof use 'ancT the of urfne secre£ed may be very small, but ureemic 
; symptoms are rare. A steady and progressive circulatory failure, character- 

I ised by blood pressure and feebleness of the heart’s sounds is an 

omino.ua. feature. The pulse may become soft, irregular or quite imper- 
ceptibie. Respiration is rapid and shallow. Vomiting often sets in before 
the end. Bronclio-pneumonia can rarely be recognised by pJiysicaJ signs, 
but is often present. Death may occur within a week of the onset ; some- 
times, however, under the influence of antitoxin the membrane clears and 
tfie faucial swelling subsides, but acute circulatory failure may still be 
imminent, deatli often occurring during the latter half of the second week. 
In those who escape, widespread paralysis is a common sequel. 

Laryngeal diphtheria . — Infection of the larynx may be primary, but 
is ustmBy A -sequeFoT faucial infection. Essentially occurring in childhood, 
its frequency increases up to the fourth year of life, after which it progressively 
declines. The presence of membrane, even in the smallest amount, on the 
tonsils or fauces will afford a positive indication of the nature of the laryngitis. 
Failing this a diagnosis is made by swabbing, not the tonsils, but the pharynx 
or larynx ; but treatment must not be delayed pending the result. Hoarse- 
ness and croupy cough are early symptoms, soon followed by paroxysms of 
inspiratory dyspnoea due. to laryngeal spasm, with characteristic stridor and 
recession of the chest wall. During the paroxysms the patient is agitated, 
sweating and perhaps cyanosed. The cough is loud and_croupy. With re- 
laxation of the spasm dysj)iioea may cease arid the” child fall asleep from 
exhaustion. At first the paroxysms are mainly nocturnal, later tiny become 
more frequent and more prolonged, until finally obstruction is continuous and 
mechanical. Extraordinary recession of the stx'rnum and lower ribs may then 
accompany the efforts to respire. The body assumes a leaden hue and death 
occurs from slow asphyxia. In rare instances the paroxysms of dyspnoea and 
cough culminate in the expulsion of membranous casts of the larynx, trachea 
or larger bronchi. The absence of toxsemic symptoms when membrane is 
limited to the larnyx and lower afr passages is very striking. 

Laryngeal diphtheria may run its fatal course in a few days. In infants 
its duration may be less than 24 hours. In favourable cases the condition 
subsides under prompt treatment. Should obstruction persist after trache- 
otomy or intubation, the presence of membrane in the trachea or larger air 
passages should be suspected ; when, however, the bronchioles are blocked, 
the character of the dyspnoea is quiet rather than violent. Laryngeal diph- 
theria in a mild chronic form is a rarity, but has been seen. The subjects 
may probably act as carriers of the disease. 
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Nasal diphtheria , — Infection of the nose may be naso-pharyngeal or 
pureTymBal. TKb’former is grave, as toxajmic symptoms may be pronounced, 
whilst localised nasal inh^ction is more often a chronic rhinitis of benign 
course and low infeciivity. In such cases a small patch of membrane may, 
perhaps, be found on the septum, or a chronic nasal discharge may contain 
bacilli, although no membrane is visible. Possible implication of the nasal 
accessory sinuses should be remembered. As already mentioned, bacilli 
from the nose may prove to be non-virulent. Foreign bodies in the nose have 
been found associated with persistent nasal diphtheria. 

Conjunctival diphtheria is usually the result of direct inoculation, but 
may irxlTrni’^Tfdm fife nose. It may simulate a mild, simple conjunctivitis, 
or membrane may form on tlie inner aspect of the lids. There is a grave 
form with extreme inflammatory infiltration of the conjunctiva which may 
lead to .sloughing of the cornea and destruction of the eye. 

Vulval^ preputial diphtheria. — Vulval infection may be 

secon" 3 ary to diphtheria of the fauces, infection being conveyed by the 
fingers, or it may be primary. Sometimes it is seen in puerperal women. 
It is of insidious onset, and the membrane looks like a slough on the inner 
surface of one or liotii lalua. The inguinal glands are enlarged, and cqnjusion 
with ervsi[)clas, (•liancre, or gouorriiroa is possible. Seveie toxa-niia may 
ensue." TTlie vagina ni.iy be infected witli the vulva. Preputial diplitheria 
may follow circumcision. Infection of tiie ]»uerpei‘al uterus and of the mal<* 
uretlira is rare. Infection of the umbilicus may occur in the 

Diphtheritic infection of wounds is not common, and membrane forma- 
tion on the Infected surfaces is not invariable. The wound may merely be 
dry and grey and the adjacent glands swollen. Bacteriological confiirmation 
is necessary, because streptococci and other organisms may give rise to 
similar appearances. 

Cutaneous diphtheria . — Slight infection of the macerated skin at the 
inar^ns of the nqsfrTI.s and mouth is frequent and (liphtheritic^hitJqjS,^^ 
UoF rare, the finger possibly being infected by sucking* it. 'Sometimes the 
raw surfaces left by eczema, her})es, or impetigo, become secondarily infected, 
and membrane may form, but .skin diphtheria may occur \\ithout this dis- 
tinctive sign. Extensive gangrene allied to noma has also been attributed 
to the action of the diphtheria bacillus. Before skin cases are accepted 
as genuine, rigorous bacterid o^cal proof is essential. 

Sejitic diphtheria . — The ordinary grave case of diphtlieria may be looked 
upon as toxsemic or malignant. The septic type of case is character ised by 
pulpy discoloured membrane and great infiammatoxy t j^ 

udectiop., accompanied, it may be, by ulceration, . ceUuIi tis^ or e ve n ^0^ 5x6 . 
The adjacent lymph glands are much swollen, periadieiutaa"Is"^ 
suppuration may ensue. Erythematous or measly rashes may appear on 
the extremities. Constitutional symptoms are severe and the prognowa 
gt|bYja*jDbiefly, it is alleged, because diphtheria antitoxin has no influence on 
the septic elemen t. 

Hwmo ffliaqic (^ipIiLheria. — Hasmorrhagic symptoms supervening during 
the heiuTe Stage indicate an^infection of a severe type. Blood may ooze 
from the edges of the membrane, and epistaxis occur. ‘This in itself is not 
necessarily serious, but the tendency to bleed may be more widespread, bruises 
appearing on the body and bleeding occurring around and along the track of 
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the antitoxin needle. The conjunctivje may become auflu8ed with blood, 
and haemorrhage may occur from the stomach or bowel. Ha^maturia ia 
rare. S mal^cH^ eQua petechise are by themselves of moat siniatex omen. 
They are insigmficant in appearance and easily escape detection on account 
of their smallness and tendency to occur on the neck and trunk where clothing 
conceals them. 

Blood charges . — A polynuclear leucoc^psis is common and reaches its 
acme at the height of the disease. Sometimes tlie red cella are in cxcesa of 
normal and the specifiQ.graYity of the blood increased, indicating an oligaDjijia. 
Leucocytosia may be absent in very mild and also in very grave irimcRons. 
The presence of myelqcyi^ is also characteristic, and their appearance in 
large numbers indicates a severe toxseniia arid a had prognosis, 
s Complications. — The chief are circulatory failure, paralysis, albuminuria 

and pulmonary inflammations. Relapse sometimes occurs. 

Acute circulatory failure is a justly dreaded occurrence. Apart from 
asphyxia ahd from respiratory paralysis it is responsible for all the deaths. 
In diphtheria, excluding the mildest cases and those in which respiratory 
obstruction exerts its modifying influence, there is from the flrst a progressive 
fall of blood pressure, the systolic readings being affect ed earlier iiian the 
diastolic. Re cover Yis^yeiy rare when the systolic heading falls below 65 nun. 
The fall in pressure is said to be accompanied by a fall in volume and in- 
creased concentration of the blood. Vascular relaxation Ts l)elieved to 
account for the early fall in pressure, the effect of myocardial weakness 
appearing later. The condition culminates in attacks of acute circulatory 
failure. Where systematic pressure readings have not been taken, minor 
irr egulaxiti es and intermissions of the heart’s action often afford the first 
warning. True respiratory or sinus arrhythmia, which is so common in child- 
hood and often is exaggerated in diphtheria, should not be confounded with 
the condition now under consideration. Tacliycardia and bradycardia art' 
both disquieting signs. The heart sounds beco hie modified, the first becoming 
short and soft and the second somewhat accentuated. Vomiting without 
obvious cause is always a danger signal. The characteristics of the acute 
lattack are great irregularity and feebleness of the pulse, prsocordial or epi- 
* gastric pain, restlessness, rapid shallow respiration, slight cyanosis and a 
sub-normal tem|)erature. The mind remains clear. Dilatation of the heart 
and increase in the size of the liver may be evident. Actual dropsy is rare, 
but sometimes slight endema of the face, chest and feet appears. Albumi- 
nuria may supervene or, if already present, be much increaa(Ml ; partial 
suppression of urine occurs. Death often results witli great suddenness, and 
should the first attack be survived, which is unlikely, a second or even a 
third may prove fatal. Rarely recovery ensues. 

Death from circulatory failure is an early sequel of severe faucial infec- 
tions, occurring at tlie'end of the ihq course of the second week. 

Cardiac failure occurring at a later stage of the disease is often associated 
with severe ])aralytic phenomena, and in some case.s, at all events, is believed 
to be of nervous rather than myogenic origin. Extra systoles, heart-block 
and auncular fibrillation have at times been demonstrated. 

DiphB^eriUc 'paralysis occurs in from 15 to 20 per cent, of cases. It is 
more often loca jiaed t han general, and rarely complete in degree. Cliildren 
suffer more frequently and more severely than adults. As a gcric/al rule 
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the Ayf.^nf.Anfl ^i^c^jpTppQrtmnflltiitha^uaai^ 

which was piifiSfiftt. Exceptionally, paralysis of diphtheritic type occurs in 
the absence of recognised infection. The usual time of onset is t he end of 
the thir^or jDcgjjjjpip^pf the fourth weel^ pf the 

tiohs it may even set in before the fauces are clear of membrane. Widespread 
paralysis rarely declares itself before the end of the fourth week, and paralysis 
of the ataxic type, which is rare, often does not appear until the second or 
even third month. 

A distinctive feature is i inplicaliimjaf. the soft pak cili ary j 

pauscle t)f the lens. NasaL intonation with regurgitation of fliu^ through \ 
the nose andj a lit tie later, paralysis of accommodalion with inabiEty jto S 
read small print or bo thread a neeaTOri^"~th^ e^liest ^mptoms. The velum j 
palati is found to be ancestheiic and sliiggish of immoDile. Its reflex is r 
lost. In the eye, the pupil reactions are generally retained. Ptosis and ; 
s<jiiint are not uncommon. The knee after a period of exaggeration, 

are lost. The faucial paralysis may in severe cases exkmd and assume a 
bulbar distribution, im])licating t he pharyngeal constrictors and the muscles 
of The patient becoming uiiable to swallow, phonate of^ clear ; 

the larynx by coughing. Great irregulariT^of respiration, with paroxvsms 
of dy^i noBa, vomiting, and grave circulatory failure may accompany pafaTysis 
of tins type. 

The more widespread form of paralysis commences, like the other, with 
weakness of the rpusclea of the throat and eye and often some implication 
of the laryp^. luereasing weakness of the logs and arms becomes evident 
with iminbno^§, a^ijingTlng and fingers. Slight cutaneous anrasth^ii^ 

may be. present and symetimes astereogno^. In severe cases the muscles 
of tin? face, neck, awd apiae may be involved and the patient become quite 
helple.ss. The onset of paralysis of the diaphragm or of intercostal muscles may 
be responsible for the occurrence of fatal broncho-pneumonia or jiulmonary 
collate- Spin ncter paralysis is only seen in severe cases. 

" An ataxic paralysis sometimes occurs. Inco-ordiuaiion of the inovenients 
of the anus a nd le^ with loss of muscular sense are Its chief char 
It i‘t,p|iren TnT^aben for cef^be^af tumour in children and locomotor ataxy m 

adults. 

The limited form of diphtheritic paralysis is transitory, its duration being! 
measured by day s or we eka» but the more widespr.ead..paralx§is may last fori 
months or the best part of a yea i. before recovery is complete. * 

fiemiph 3gia sometimes occurs in diphtlieria and is due to occlusiQii. of 
the middle cerebral usually by an enibg^lira. In most case^ the 

paralysis is more or less p erman ent. Much more rarely an embolus from the 
heart lodges in a main artery of a limb, producing gangrene. 

is of ,^prpmon occurrence, but in mild or doubtful cases its 
absence 1 s n oT'^ii ffici e n t to negative the diagnosis. It is most likely to be 
found about the tenth day, but appears earlier and in ^eater quantify in 
gravc,!Q|^C$. In thos6 Wii'o recover, its presence is transitory and no grave 
(la'Slage to the kidneys results. At times casts and a little blood may be found 
in the urine, particularly in toxic or asphyxial cases. Acute circulatory 
failure greatly increases albuminuria and may lead to actual suppression 
of iifme: urine during severe at^fo?. 

Pulmotiary Complicatio7is. — Bronchitis and broheho- pneumonia may 

7 ' 
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accompany severe faucial diphtheria, but are more common when the larynx 
is implicate d. The cause is mor^ jQften.a secondary infection than the dipli- 
ttJerla ^acillua. F ebrife r^st ui bance. .^re at dysp noea, cougii, and Iivi(bty 
are the signs which should suggest implicatiqn^f the lung. Auscultatory 
signs are often equivocal, owing tbnaryngeal obstruction or the presence of a 
tracheotomy tube. Massive collapse of the lungs may occur in paralytic 
patients and is often mistaten lor pneumonic consolidation or pleural effusion. 
Some degree of acute emphysema is usually present when the larynx is 
obstructed, and surgical emphysema of the mediastinal and subcutaneous 
tissues may follow a difficult tracheotomy. As sequels of diphtheria, lobar 
pneumonia, pleural effusion and empyema are rare. 

Otitis media is exceptional and seldom serious. In this respect it stands 
in sharp contrast to the otitis of scarlet fever. Diphtheritic membrane is 
sometimes formed in the auditory meatus. 

Relapse of diphtheria is rarg. It occurs in little over 1 per cent, of the 
cases "and “usually is mild, the membrane being limited to the tonsils and 
rarely spreading to other parts. 

Diagnosis. — Every inflamed throat, particularly in a child, should be 
regarded with suspicion, and clinical diagnosis supplemented by bacterio- 
logical examination before antiseptics are applied. Definite membrane on 
one or both tonsils or adjacent parts of the throat is characteristic of diph- 
theria. Tonsillar inflammation, if accompanied by hoarseness or rhinorrhoea 
or albuminuria, is highly suggestive. Although some diphtheritic throats 
are very mdematous and painful, as a rule pallor of the mucous membrane 
and absence of pronounced fever are also striking features of the disease. 

The differential diagnosis between scarlet fever and diphtheria is dis- 
cussed on p. 260. Simple tonsillitis is usually bilateral, and the exudate, 
which is soft and crumbling rather than membranous, is follicular and limited 
to the surface of the tonsils. Pyr exi a and constitutional disturbance are 
more pronounced than in diphtheria, and the tongue is heavily coated. 

Peritonsillar abscess is more characteristic of simple tonsillitis and the 
secondary tonsillitis of scarlet fever. It seldom occurs in diphtheria. 

Vincent’s angina may produce a greyish film of exudate on one or both 
tonsils, and even invade the adjacent parts of the faucial pillars and the 
soft palate, but the process is rather a shallow necrosis than a true membrane 
formation. Ulceration may be evident at the centre of the deposit ;"^8ome- 
timcs~ttr"is widespread and tiestructive. The mucous membrane of the 
gums and checks may also be attacked. The breath has a peculiar and 
offensive odour, but diagnosis should never be based on this alone. Tlie 
large fusiform bacilli and spirilla described by Vincent are demonstrated by 
removing the necrotic film, rubbing a swab on the ulcerated patch, and 
making a smear which should be stained in Loeffler’s methylene-blue for 
10 or 15 minutes, i.e. at least three times as long as is necessary for the staining 
of^dTphtheria ])a(*ilii, or willi an aqueous (1 : 200) solution of methyl-violet ; 
or a portion of tlic exudat e may beriib])ed up wit h normal saline and examined 
by dark ground illuniination. 

Double infections with diphtheria and Vincent’s organisms are not at all 
rare. Thrush, which produces an exudate like milk curd, is recognised by 
1 etectiolT^bf The characteristic mycelium. It IB a disease of infants and 
greatly enfeebled adults. 
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in adults with the acquired and children with the inherited 
disease the inflamed throat of secondary syphilis is a cause of confusion. 
The throat is painful and full of mucous secretion. Filmy patches appear 
on tliFXSnsTTs andf pillars of the fauces. The tonsillar glands'are^swollen and 
there is lit^e pr n o feve r. The rapidity with which ulceration and perfora- 
tion of the palate occur in some cases is striking. The diagnosis is madd 
front the history, the presence of other signs of syphilis, failure to find diph-j 
theria bacilli, a positive Wassermann reaction and prompt response to] 
vigorous anti-syphilitic treatment. 

Rarer conditions which simulate faucial diphtheria are eijsipelatojisj 
inflammation of the throat, herpes of the sof t p a late and lesions diie to the] 
action of steam, boiling fluidl^TiaSSfiSyffiSffmh irritants. 

Laryngea l diphthe r ia . — Cfoujjy cough and stridor in a child will always 
suggestaaphtheritic i2xfection.""^Exaraination may show membrane on the 
fauces. By forcible depression of the base of the tongue with a spatula, the 
epiglottis may often be seen and membrane possibly recognised on its edge 
or surface. Rarely fragments of membrane are ejected on coughing, 
or there may be a history of contact with the disease. All doubtful 
cases should be treated freely with antitoxin, pending confirmation by 
examination of a swab taken from the pharynx as near the glottic aperture 
as possible. 

Other forms of laryngitis have to be diflereritiated. They are (1) the 
laryi^itis of early measles, distinguished by history, catarrhal symptoms, 
and Koplikks spots. (2) Simple catarrhal laryngitis ; in this bacteriological 

examination is most e.ssentiar The" ’voTc”!hay "he hoarse, and the cough 

croiipy; nocturnal spasms of dyspnoea may occur. Enlarged tonsils and 
adenoids are often present, and sometimes the liistory of previous attacks is 
obtained, (d) The glottic spasm of laryngismus stridulus is also definitely 
paroxysmal, but altuougli rlie clilfd not hqarse ,npr is 

the stridor persistent. Rickets, tetany and convulsions are the accom- 
[janinients in many cases. 

Retro-pharyngeal abscess, when low down, prod aces considerable laryngeal 
obstructiori. Digital exaniination of the back of the pharynx reveals Its 
prMsehtTG^ .sometimes the bulging may be seen on inspecting the fauces. 

Rarer causes of laryngeal obstruction are congenital sy ph ilis, oedema 
of the gldttis in nmal disease, or resulting from inhalation of steam or other 
irritant;' foreign bodies in the larynx, and papillomatous growths. These 
forms of obstruction are dilierentiated from diphtheria by the history, by 
careful inspection of the fauces, followed by digital examination, by general 
examination of the patient and by the negative results of bacteriological 
examination. In adults the laryngoscope will give useful infqrnmUon. 
Direct laryngoscopy is also avarTabie." 

Prognosis. — The important indications yielded by determination of the 
extent and position of the membrane have already been mentioned : the 
more extensive and more persistent this is, the greater is the risk of severe 
toxaemia. Cases where tlie membrane is limited to one, or to parts of both 
tonsils are likely to be mild ; when bo th tongils arc comjilete ly covered th ^ 
attack is more grave, but recovery is still probable ; wmen theTauces and 
naso-pliarynx are extensively involved, the outlook is very serious. The great 
mortality of laryngeal diphtheria is due to asj)hyxia and broncho-pneuniQiiia, 
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absorption of toxin from this region being small. Diphtheria limited to the 
nose and not involving the naso pharynx has a low mortality. 

Enlargement of the cervical glands is more or less proportional to the 
extent of the lesion in the fauces and naso pharynx, and has the same 
prognostic importance. The efficiency of antitoxin treatment and the day 
;of its first administration have a most important influence. The mortality 
|is almost negligible when antitoxin is administered on the first day of the 
f disease, but it increases progressively to 18 or 20 per cent, if administration 
yis delayed to the fifth or subsequent days. 

r Age also has a great effect, the disease being very fatal to children in the 
: first year of life, and much more serious in children under 5 than in those 
over that age. Septjc attacks with rnuch pallor, copious nasal discharge, 
. considerable glandular enlargement and profuse albuminuria have a very 
' bad progup^ais. 

Hmmorrhagic symptoms, other than slight bleeding from the edg(‘ of the 
membrane and possibly epistaxis, are grave : particularly so, minute cutaneous 
petcchifG. Cases such as these hardly ever survive. Repeated vomiting after 
the initial stage, and signs of acute circulatory failure are most ominous. 

I The chief danger of paralysis, when this ensues early, is its as.Mociation witli 
. acute circulatory failure, but paralysis of the bulbar type is in itself very fatal. 
Failure of the muscles of respiration and liability tol)ronclio-])neunionia and 
pulmonary colla[)se constitute the chief dangers of generalised paralysis. 
If tlie patient survive, paralysis terminates in comj)lete recovery, but hemi- 
plegia, which is of vascular origin, may be permanent, 

, Treatment. — Projjh ^ lactic.— Convalescents should be isolated for not less 
(;han 4 weeks from tTie comnu'ucement of the disease, or until three nogalive 
bact(iriological examinations at intervals of a week have b(.‘en ol)taine(i. 
The presence of iriHammatory conditions or discliarges from the tliroat, 
aose, eyes or cars is an indication for further detention. Skin (‘ruptions and 
whitlows should be carefully treated. 

The period ol quarantine advis(‘(i is 12 days. This may b(* su pplemented 
by bacteriological examinations, Cliildren from an infected iiouse siiouhl 
not be allowed to attend school. Contacts in the home or school often 
becoim^. carriers, and should be bacteriologically examined. Clothing and 
utensibs wiiich have been in contact with the sick should, of course, b<‘ 
disinfect <id. 

When diphtheria breaks out in a school or ward, contacts should be 
examined for unhealtliy conditions of throat, nose, ears or skin, and bacterio- 
logical examination made in all instances, if possible. Opinion with regard 
to the desirability of prophylactic injections of antitoxin is not unanimous. 
The symptoms of diphtlKm'.a may be prevented in contacts by the injection of 
500 units of antitoxin, but tliis method fails if the subjf*ct is alr(‘ady inembating 
the disease, and only affords protection to others for some or 4 weeks. It 
should be realised that antitoxin does not prevent infection, but only the 
l^qxic results of infection. Tt’fffilitates against active immunisation, and may 
prodtfci^ A condition of hy])eraensitivenesR to serum, whicli may have to be 
used subsequently. 

For these reasons, the best authorities are against prophylactic injections 
of antitoxin in contacts and in favour of repeated examinations for signs of 
development of the disease, when antitoxin can be admimsb^red at once. 
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In the ^ij, ick teat we have a means of determining whether an individual 
is 8 usee ptiblc to * diphtheria . If a local inflammatory reaction follows the 
injection of a minute quantity of diphtheria toxin into th^^akin, susceptibility 
to the infection is indi(;at(id. One-fiftielii of the minimum lethal dose 
(M.ij.i).) of toxin for a guin(‘.a- pig of 250 graiiiiries weight, in 0-2 c.c. of normal 
saline is the standard dose. At the same titne, hut at another s])ot, an 
intradcrmic injection of lieated, and therefore inactive, toxin is made, to dis- 
e()unt a “ pseudo ” reaction due to the foreign pnjtein in the solution of toxin. 
The absence of a reaction to the active toxin indicates the pieserjLce.of^mpje 
tha n oneA tihxtigtfi. of antitoxin per e.c. in the blood, and is a sign^of 
immunity. The injections are uWaTTy'^made into the shm of ffie forearms. 
Tlie reaction takes and another vveek to sul^side. 

hour types of reaction are possible : (1) Xegativc, (2) Positive, (3) 5^egative 
arid Pseudo and (1) Combined Positive and Pseudo. “"TIiCsc must l>e dis- 
criminated with care. The best time for reading the test is 90 hours after 
injection. 

Individuals who react jiosiiively to the Scdiick test may be immunised by 
the injection of U-5 or i c.c. of a tojon-anutoxin nuxture, the antitoxin being 
added lo prevent poisonous results from the toxin, liy incubating diphtheria 
toxin with formalin its tox'ieity is destroyed, although its [unver of com- 
l)ining with antitoxin is retained. Toxoid-antitojiti prcjiared in this way is 
now iHiplacing toxin-antitoxin for immunising purjioses. As a rule, t h!o.x> 
immunising injections are given atjntervals of 7 or, better, 14 days. The 
d(^ v(d opjo^ie ut, qf acti uimmiuty. tiies about 6 weeks. This immunity is 
protractf‘d, but its exact duration cannot yet be sfx^cified. 

Both for testing and for immunisation it is necessary that carefully 
standardisttd solutions should be used. These can now be obtained. 

(J^£qnic carriers are a groat source of dithcuity. The bacilli cannot be 
eradicate Ty Tocal application to the throat or by the administration of 
antitoxin. Vaccines, intramu.scular injection of diphtheria endotoxin and ^ 
spraying the throat witii 24-hour broth cultures of Staph ylocoogus 
or gllactic acid bacilli, luivcuU been.adyocated. If the tonsils be unhealthy, 
they shouTdbe enucleated and any adenoids removed ; this is often successful. 
Carriers should spend as much time in the fresh air and sunlight as passible. 
Before condemning a carrier to prolonged isolation, the virulence of the 
organisms should always be tested. 

— The patient should be isolated and strict recumbency en- 
joined. Diphtheria antitoxin must b"C“t!tj'ected without delay, the result 
of bacteriological examination not being awaited in any case in which 
the diagnosis is reasonably certain, it is very important the patient should 
receive the first dose il gtom of 

; the earheT'ms given the better the result, but at whatever stage 
the “jiresence of membrane indicates prompt dosage. The amount 

the ,ag^e,,„but 0 ^^^^ the duration of the disease, the exten t of the 
i ti^mbrane ana tLeii^^ree of Uixsemia. Eor mild cases, on the first o7 second » 
daylJDOO'tiiiits is 8ufhcieiit ;Th ht severe cases, tiie dose should be repeated ; 
in 12 hours or 10^(X)0 units injected at once, in severe faucial and naso- | 
pharyngeal diphtheria and in infections of the larynx, 10,tK)0 units should be f 
the initial do^e, repeated in 12 hours if the membrane stifl show a disposition | 
Lo extend, or the 1 a rynj^at symptoms be not relieved. Cases coming under t 
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observation after the third day of illness require larger doses than thoBC seen 
earlier. ]n very severe infections and those complicated by pulmonary 
lesions, ononnous doses have been recommended ; advocates of thes(‘ 
larger doses claim a. dimin/slied moriu/ity, a reiJiictioii of j>araJ} lic coinplica- 
tions and a sjieedier con viilcsconco. 

Antitoxin slioiild never be given by montii or rectum. Jjitramusculiir 
ill] ect i (>n n subcutaneoUH^ should replace ii. In 

sev^rer^ad vanced , and haanorrha^ic infections, the antitoxin should be 
given intravenously, uiuliluTen^aiuT at. Tihiod heat. Injection should be v<*ry 
slow, thrbuglfirrine needier ‘Tlie jiafieid Is then wiapped in warm blankets, 
hot water bottles a])plied, and the foot of the bed raised, si nci' rigor find 
(Tillapse may follow. Fifty thousand or more units may be given in this way, 
supplemented by 2(),(K)0 units intramuscularly into t he buttock or outer side 
of the thigh. In cases' wlii cl i do hot resjiond the injection is rcjicated after 
12 hours. Strict asejitic precautions should always be ojismved. 

Antitoxin treatment may be followed by certain sequels due to horse 
serum. These are less frequent wdien concentratecT'airtttoitll is used. They 


usually occur a week or and take the form of erythematoU' . 

morbilliform, or urtica rial nrupti ons, aiipcaring first in the vicinity of tin* 
puncture. Fever, vomiting, ar^r itic pai ns or slight joint eflusi<;yjs may 
accompany thtTrash, The tonsils may again become inflamed (angina rcalux) 
and albuminuria may occur. TEeTashes and otlier symptoms are transient 
but may recur. Aspirin often affords much relief, and the cutaneous irrita- 
tion may be allayiid by w^eak carbolic lotions. On rare occasious such grave 
symptoms as rigor, urgent dyspnoea and collapse follow^ the injection, and 
.death has been known to occur from syncope. These symptoms are ana- 
j ph ylacA ic iq nature and may occur if the patient Las been sensilised by in- 
jection o? serum a few weeks previously, or quite apart from this. Asthmatics 
i are said to be particularly liable to them. When it is necessary to administer 
I antitoxin in such circumstances, a preliininaijf injection of .1/ minim s should 
' be given and the e fleet watched. If no untoward symptoms occur within 
I an nour or two the full injection may be employed. 

Absolute recumbency is essential in the treatment of diphtheria. For 
the mildest case a fortnight is not too long, in the average cape at least a 
month, and for severe infections longer. When the patient is first allowed 
to sit up in bed the (‘.fleet on the pulse should he carefully noted. No patient 
shQMld be allowed to sit up whose pulse is irregular or who has recently 
vanaited. The detection of paralytic symptoms is also an indication for 


rest. 


Local appbeations to the fauces and nose are of minor importance. In 
cases characterised by f®tor the frpe^chlorinc lotion is of use. When douching 
is resisted it is better to omit it aitogether. 

In laryngeal diphtheria prompt administration of antitoxin and the use 
of a steam tent will generally obviate the necessity of operative inU*rference ; 
but tracheotomy or intubation should not be ]> 08 tponed, if restlessness, 
dyspnoea and recession of the chest wall be present, or paroxysmal dyspnma 
have supervened. 

Intubation is suitable for the milder type of case, but constant skilled 
supervision is necessary, as the tube may be ejected. As a rule, tracheotomy 
is preferable, especially if the fauces and naso-pharynx be much involved. 
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Tmcheotoiny as a scfjjuel to intubatiou jjag a very kiidi, 
of tTIe^jclas£,b^ wMcU it jieces^^^ After tracheotomy or 

intiiLation the patient is usually piace3 in a steam tent and the arms secured 
by light splints or other means. Cough on 'shallowing is obviated by usings 
thickened foods or by nasal feeding. A method of feeding with the head 
lying lower’ than' the body is often succes.sful in intubated patients. If all 
go well an attempt should be made to dispense with the tracheotoiny or 
intubation tube on the third day, somctinies even sooner. Patients must 
be constantly watched when the tube is fust removed. In cases where 
the tracheotomy is dry and no secretion oceuis, an alkaline spray is 
useful. 

Qiyculatory failure is treated by removing all pillows, raising the foot pi, 
the b(‘(l on blocks and applying a binder to the abdop^en. The most absolute 
restlTTTdT^f^f'ct quietude are cssentiaf. k combination of aJ^pjgine, strychnine 
and^ mlrenalin has the best reputation as a clrci^atory stinml^ m these 
casX\s 7 atropine sulphate, gr. ; strychnine sulphate, gr. ; adrenalin, 
solution, 1 in JOOO, hfv). The solution i.s made up to ip minims with' 
sterile water and injected every 4 hours or more often if necessary. At the 
sarm,‘ time, as vomiting often precludes feediing by the moutli, 
solution, of gluQp:?e ui hot normal saline should be given by the bowel. Other 

circulafojy TT mlldik ^re ' also advocated. ’When marked 

acetonaunia is j)r(iseiit, 10 grains of auqium bicarbonate dissolved in 1 ounce 
of water ijhoujd be given ty moutli or rectum every 4. hours. 

■'Paralysi.s calls for careful nursing and feeding, with avoidance of mus- 
cular exertion, but patients w itii palatine paralysis only may be allowed up 
after 10 days if the condition be stationary. Massage and electricity may 
be useful during convale.scence, but should be avoided in the early stages. 
HypotlermiQ-Jn|ection of strychnine is |)ossil>Iy of some use. The daily 
adniihlstration of antltoxui in doses of lOOO to 2C)00 units is advocated, but 
is of very doubtful utility. 

During the. ^cut^ stage of dijihtheria and also when albuminuria is present, 
m ilk js t^e best food. Solids injiv be allowed qipte .early, m convalescence 
When BwaOovving provokes^coug|ilng, the inUjbt shppld be thickened with 
isin glass of cornnour. WTien pharyngeal paralysis Is ]»resent, the patient 
sliould be fed by rectum, or better, through a large soft oesophageal 
tube. 

The occurrence of anaphylaxis after injection is best treated by injection 
of morpliiuc and atro]>lno. or of a<lrena]ni. and by artificial resjar.atioJi. 

(’UAKI.KS [{. Pox. 


T^ITANUS 

Synonym . L< >c kj a w . 

Definition. — An infections disease, due to the toxins of the tetanus 
bacillus, and showing itself by topic -a pa.sm of the ma saeter a nd other muscles 
with paroxysmal exacerbations. 

^Etiology. — The bacillus of tetanus is a slender rod 4 to 5 p in length and 
from d‘3 to (‘*8 p broad. It is a sp ore- bearing ana* robe. The vegetative 
forms are slightly motile, and when stained by special methods show 
numetpus jure jlageila^^^a^^ all round the bacillus. In material from 
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infected wounds, and usually in^cidtures after 24 hours' incubation at 37 '’*5 C., 
spores occur. These are terimnal, giving rise to the characteristic drum- 
Stiot appearance. As cultures grow older the numerical proportion of 
spore-bearing forms increases, and in very old cultures only spore-bearing 
forms or spores are found. 

Distribution , — In nature the tetanus bacillus is found in the soil of highly 
manured districts, and in the dejecta of various animals, especially the 
herbivora, in the intestines of which it exists witliout causing pathogenic 
efiects. In infected wounds the bacillus occurs with other spore-bearing 
anaerobes associated with pyogenic cocci, and saprophytic organisms of 
various kinds. In consequence of its association, in nature and infected 
wounds, with other organisms, the bacillus is difficult of isolation, as a large 
proportion of the associated organisms grow with much greater rapidity. 
Use is made of the fact that the spores will resist a temperature of 80"^ C. for 
an hour. Suspected material is inoculated into agar or seruju-agar slopes or 
deep tubes of glucose-agar, and incubated for 48 hours. The culture is 
then subjected to a temperature of 80° C. for three-quarters of an hour, and 
subcultures are made on agar plates which are incubat(*d ana(‘robically. By 
this means all non-sporing bacteria, and the vegetative forms of the spore- 
bearers, are killed, and only spore-bearing organisms remain to be dealt 
with. 

The disease follows injury to the tissues in most cases, and even when 
no injury is known to have occurred it is highly probable that some slight 
abrasion has been present. The term “ idiopathic tetanus " has been 
given to those cases in which no discoverable injury is present. Those 
wounds, usually of the hands, in which the tissues have be<m bf^dly damaged 
rather than . cleanly cut, are specially liable to be followed by tetanus 
infection. Cases have occurred from the use of contaminated gelatin 
used in subcutaneous injections, and from catgut sutures similarly 
infected. 

Tetanus is more common in tropical than in temperate zones. A special 
form of the disease, tetanus neQwatQTWn, is peculiar to the tropics, and results 
from sepsis in attending to the child’s navel. This variety has occurred in 
epidemics. 

Pathology. — In nature the disease is produced by the introduction of 
infected material through an abrasion or wound, which may be so minute as 
to escape detection. Probably there is no such thing as idiopathic tetanus, 
but infection is possible through the bronchial or even intestinal mucosa. 

If the bacilli or spores, free from toxin or from pyogenic cocci, be intro- 
duced into an animal, infection may fail to occur, the protection afEorded 
being probably accounted for by phagocytosis, for if spores enclosed in a 
paper sac be introduced into a susceptible animal infection occurs, as the 
sac protects the spores from phagocytosis. The presence of pyogenic cocci, 
other micro-organisms, and the fragments of bone and foreign material 
incidental to compound fractures and gun-shot wounds, all conduce to the 
conditions favourable to growth of the tetanus bacillus. 

The following infection with tetanus bacilli, varies 

with different animals. In man a period of from 2 tp 14 days opeurs, but the 
period may be longer, and as a rule a long incubation period means a more 
favourable prognosis. ' - 
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Tetanus toxlu. — The tetanufi bacillus, like the diphtheria bacillus, 
prodiices^ts pathogenic effects by reason of the soluble toxin it elaborates. 
Bacterium-free filtrates of cultures, as shown by Kitasato, when injected 
subcutaneously or intravenously into mice cause tetanic spasms, at first 
in the neighbouring muscles and later more generally, and death has 
resulted. 

Tetajy^s tpxin is one of the most powerful poisons known, the fatal dose 
for a mouse of a probably impure toxalbumin being found by Brieger to be 
0 ‘0QQ5 mm. 

Different degrees of resistance to the toxin are shown by different 
animals. The horse and man. „ar^, most susceptible. On a basis of 
weight the horse is twelve times and the guinea-pig six times as susceptible 
as the mouse, while the hen is two hundred thousand times as resistant. The 
infruTiation p(‘Tio(i is shorter when toxin is intravenously injected than when 
introduced subcutaneously, and is shorter in smaller than in larger animals. 

It has been j)roved that toxin is absorbed by the end plates of motor 
nerves. This was shown by 8e\'ering the sciatic nerve of an animal near the 
s{>inal (ord. The corresponding hind limb was then injected with toxin. 
A portion of tiie divided nerve was then placed in another animal and 
t<‘lanu6 resulted, while if the nerve were cut distally, and a proximal portion 
thereof were transplanted, no infection occurred, though in both cases the 
nerves were equally bathed in lymph containing toxin. And, again, if an 
excess of toxin be injected into a sound limb only that portion of a nerve 
distal to a section in another limb shows ab.^orption of toxin* Introduction 
of a lethal dose of toxin into a nerve such as the infra -orbital, containing no 
motor filaments, is not followed by characteristic tetanus symptoms. 

The toxin passes centripetally up the nerve and affects the motor nerve 
cells corresponding thereto, thus accounting for the longer incubation period 
in larger animals. If antitoxin be injected into a mixed nerve, such as the 
.sciatic, toxin is prevented from passing up that nerve ; but toxin injected 
into a similar nerve will act lethally even though a large excess of antitoxin 
had been previously injected intravenously. In one case, indeed, it was 
shown that a dose of toxin injected into the sciatic nerve of a highly 
immunised animal caused tetanus. Possibly these results are accounted for 
by the now well-known difficulty of bringing antibacterial and antitoxic 
bodies in the blood to bear on the cells of the central nervous system, a 
difficulty which has been met, to a certain extent, by the introduction of 
intrathecal medication. 

Immunology.— antitoxin. Very high degrees of immunity, 
whicli persist for a long time, can be achieved, both against large doses 
of tetanus toxin, and against the living bacilli, by the injection of the toxin 
into animals. As in the case of dij)litheria antitoxin, tetanus antitoxin 
can protect other individuals against a lethal dose of toxin, and in some 
cases can prevent a fatal result after symptoms of tetanus have occurred. 
The action of the serum, as also in diphtheria, is entirely exerted on the 
toxins, and does not affect the bacilli. The antitoxin .is prepared by using 
thh horse, it being the most susceptible animal available, susceptibility to 
the disease being proportional to the degree of immunity that can be 
achieved. The antitoxin is standardised by similar methods to those 
described in the case of diphtheria. 
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Symptoms. — The incubation period has already been referred to. The 
earliest symptom is, in the great majority of cases, the so-called trism^aj^r 
tonic spasm of the masseter muscles. Beginning as a slight stiffioSs, this 
increases until the jaws are firmly clenched, the patient being unable to 
open the teeth. The stiffness may involve the muscles of the neck at the 
same time as the jaws, or a little later. Th6 facial muscles are affected next, 
and the facies presents the risus sardonicus due to the tension in the frontalis 
and in the muscles at the angles of the mouth. The muscles of deglutition 
are another group early affected. There is, from these parts, a steady spread 
of the spasm to the trunk and then to the limbs. The tonic spasm in the 
muscles of the trunk may show exacerbation in paroxysms, with resulting 
postures termed respectively opisthotonos, emprosthotonos and pleurotho 
tones, according as the muscles of the back, abdomen or one side oi the body 
are in a state of spasm. These paroxysms may be induced by divers irritants, 
and are agonisingly painful. / 

The disease is often apyrexi^, but in some cases the tem])eratu(i’e rises 
with the development of ihe early symptoms, and not infrequently then shows 
an ante-mortem hyperpyrexia (110° F. has been recorded). 

Course. — The course of the disease is variable. Sometimes it is as short 
as 4 or 5 days, the patient dying of spasm of the glottis, of asphyxiation or 
of exhaustion. Other cases, less fulminant, last from 7 to 14 days. A few 
seem to deserve the term “ chronic.” 

Diagnosis. — A relatively trivial disease wliich may, however, cause some 
anxiety from its resemblance to the trismus of tetanus, is the fixation of the 
jaw seen in certain cases of septic, throat and septic tee^hi with phlegmonous 
involvement of the flopr.pf the mouth, periosteum, etc. Careful examination 
of TFe mouth nearly always suffices to determine the real nature of these 
cases, and the presence of enlarged and tender cervical glands assists the 
diagnosis. . ' / 

Strychnine poisoning j)resent3 features resembling tetanus in that the 
spasms are very similar in both diseases. But between the spasms in 
strychnine poisoning the muscles are relaxed, a condition never seen in tetanus. 
Another point of distinction is the fact that trismus and cervical rigidity 
never exist alone in strychnine poisoning, whereas they frequently do in 
tetanus. 

In any doubtful case of injury, in which there are damaged tissues, 
bacteriological investigation of the exudate and of material from the depths 
of the wound should at once be made. 

Prognosis, — This is always gray^. The mortality in a large series of 
cases appears to be nearly 60.i)exxfijut. (Hill). Infants and children r^xely 
recover. The absence of fever and a slow development of the symptoms 
are favourable points. If the patient reaches the tenth day of the disease 
his chance of recovery is considerably increased. 

Treatment. — 1 . Prophylactic , — All wounds of a suspicious character 
should be well curetted under a general anaesthetic, the raw surface should 
be thoroughly treated with antiseptic and antitoxin administered. 

Antitoxin has for some time been used in connection with wounds in- 
fected with road-sweepings, or garden soil, and in America chiefly in cases 
of wounds connected with Independence Day celebrations, in consequence 
of which injections a very definite fall in the death-rate resulted. 
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During the Great War antitoxin has been used on a much more extensive 
scale. Doses of 500 units were given subcutaneously to every wounded man as 
soon as possible alter the wounds were inflicted, and were repeated at 7 days’ 
intervals until 4 do^es hud.bueilgiyun* As a result of this systematic use of 
antitoxin the incidence of tetanus in the wounded, which in the early days 
of the war had been 16 per 1000, was reduced to 2 per 1000 from the autumn 
of 1914 onwards. 

27 JJurative , — Keep the patient as quiet as possible, in a dark and noise- 
less room. Feeding may be impossible by mouth, in which event nasal 
feeding may be attempted, and if this, too, is impossible because of spasm, 
recourse must be had to nutrient enemata. The vapour of chloroform is 
the best remedy by which to control severe spasms, and a mixtui^e of chlp r a l 
and bromide in full doses should be given between the chloroform admlnistra- 
tioitff; A more or less continuous use of morphine is the alternative measure. 

It is profoundly important that no delay whatever should occur in the 
use of serum. Injections of serum may be made subcutaneously, intra- 
muscularly, intravenously, or intrathecally. The latter method achieves much 
easier acc^s Affected nery^cell^, and is certainly prefet'able, though it 

is usually^ and rightly, combined with other methods, the more gradual action 
of the antitoxin when given by the subcutaneous or intramuscular methods 
tending to balance the rapid elimination of that given intrathecally. An 
ordinary lumbar puncture is made and 20 c.e. of cerebro-spinal fluid are 
replaced by an equal, or t ven jdightly greater quantity, of a high titre 
antitoxin. In' aTT'acute, case from 50,000 to 100,000 units may usefully be 
thus given in the first few days, and subsequently the intramuscular or sub- 
cutaneous methods may be resorted to. 

Less success has attended the therapeutic use of tetanus antitoxin than 
is tlie case with diphtheria antitoxin. This result is largely, if not entirely, 
accounted for by the relative slowness in the onset of symptoms in tetanus 
as o])j)OBed to diphtheria. The argument for the prophylactic use of anti- 
toxin in every case of a wound contaminated with road material or soil 
contaminated wdth animal excreta becomes correspondingly strengthened. 

The following scheme of treatment for acute cases is recommended by 
Bruce : 



Sul)i.utaiie(»us. 
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ANTHRAX 

Synonym. — Wool-sorter’s J^j^gea se ; Splcjjjic Fever of Apiimals. 
Definition. — An acute infective disease caused by the Bacillus anthr^is. 
There are three clinical forms of the disease, according as the lesion is in 
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the Bkin (malignant pustule), in the lung (pulmonarj anthrax), or in the 
intestine. 

iEtiology .— anthracu is a large Gram-positive bacillus poBsesaiiig a 
capsule. On artificial media it grows in long filaments which, owing to the 
fact that the filaments do not readily break up into individual bacilli, tend 
to bond upon themselves and thus cause the outlines of the colony to assume 
a \¥heried appearance that is characteristic. 

In the tissues, however, the bacilli occur in straight rods measuring 
from 5 to 10 /x by 1 to 15 /j, the longer forms generally being found in attenu- 
ated cultures, and the bacilli found in the gelatinous oedema are usually 
longer than those found in blood. Flagella have been described arranged 
regularly round the bacilli, but the organism is usually regarded as non- 
niotile. 

in the herbivora, especially sheep and cattle, the disease occurs ejiidemi- 
cally and the infection assumes a septicoemic type. The spleen 
or three tiincs its normal size* and on section may be (jdfliuent. An impression 
preparation from the cut surface shows enormous numbers of bacilli together 
with blood cells and mononuclear leucocytes, ^i'he liver and kid are 
in similar condition, and the lymphatic system is extensively Involved. 

The carnivora are relativelv immune, especially the dog. 

Mah occupies an intermediate position, ah d the disease is always com- 
municated to him directly or indirectly from animals. Two princij)al forms 
occur, malignant pustule, a local infection througli a cut or abrasion of the 
skin or a hair follicle, and wool-sorter’s disease, an infection starting in the 
trachea and bronchi from the inhalation of dust containing spores. 

Infections of the intestinal tract may occur but are rare. Such infections 
must originate from spores, as the bacilli do not withstand the aidion of 
gastric juice. 

Bacteriological Diagnosis. — In a case of suspected malignant pustule 
direct microscopic examination will usually sliow the bacilli in the fluid 
in the surrounding vesiejes. Sometimes examination of the Sections of 
the excised malignant pustule is necessary. Cultures on agar will show 
in 24 hours the characteristic wavy-outlined coloflTClS. BlOod cultUtos in 
man never show the bacilli until just before death. Putrefaction rapidly 
destroys anthrax bacilli, hence the recognition of the bacillus in putrefying 
tissues entails careful bacteriological examination and animal experiments. 

A guinea-pig may be inoculated with suspected material and if anthrax 
be present will usually die within 2 days, and the bacilli may be demonstrated 
in the spleen. 

Ascoli has introduced a thermo-precipitin reaction. The suspected 
material Is boiled with five or ten times its volume of normal saline; containing 
one tenth of 3 per cent, acetic acid, and filtered, and, when cold, is nin on 
to the top of an immune scrum, when, if the scrum be properly controlleil for 
specificity, a white ring occurs at the junction of the fluids. 

Immunity. — Pasteur, noting that one attack of antlirax immunised 
an animal, elaborated a method of artificial immunity, lie attenuated 
cultures by growing at 43 0. and inoculated sheep therewith, subsequently 
injecting virulent living cultures. By carrying out this process of active 
immunity the mortality among animals was greatly lessened. Marchoux 
showed that the serum of such animals conferred a certain degree of passive 
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immunity ; and Sojayo, by using a mixture of such immuae serum and pro- 
gressively attenuated cultures and virulent cultnres, obtained very high 
degrees of immunity in the ass. Sclava’a serum is stable, and if given in 
quantities of 40 c.c. at an early eno\igh stage in the disease is almost always 
successful. 

Formerly the local eflects of infection were considered due to the mechanical 
damage to the tissues by the rapid multiplication of the bacilli. Later it 
was considered that the tissues were injured by simple deprivation of oxygen. 
Now the result is considered to be a toxic phenomenon. 

I. Mai.jgxant rusiULK. — The site of infection is nearly always upon 
an exposed part of the body — face or hands or forearms. The iggubjiijon 
period appears to bo very short, j)erhaps not longer than a few noiiis. 
A small red papule wliich rapidly becomes vesicular and then 

inconrpTetely pustular. By the time vesication occiirs tliere is a surround- 
ing 7.one_Qf intensely red cixlema, becoming a brawny induration Ly-trhe 
end of the second day. By iliis time a riiig of secondary vesicles often 
surrounds the initial lesion, which lias now formed a dry and almost black 
seal), generally raised above llie surface of tlie affected skin. A frequent 
associated lesion in the case of the arm is lympli angitis, spreading upwards 
to the lym])h glands, which become enlarged and painful. Tliere is rarely 
much pain at the site of the initial lesion, though there is usually a good deal of 
itching and tenderness. Fever is almost constant, and in severe cases may 
be quite high. The patient is tlien very ill, with intense toxic aymptums. 
Mild cases occur, liowever, and in them both tlie local and the general 
symptoms are much less marked. 

The prognosis turns upon the sciverity of the syni[)toius. especially of 
the toxiomic state. Death is sometimes \ery rapid — it may occur within 
the first week. 

In some cases the initial ])a})ule and ve^■ic]e are ill-marked, but the 
atteudiinl o*dema is e.\cessive (malojuattf wdo/ta). The inorUility in this 
ty)H; of the disea.se is a good deal higle^. t hau in the type in which the pustule, 
is well formed. 

n. I’uLMo.XA lo Am uuAX. — In this variety of ih<* infecuon the bacilli are 
inhaled with dust from infected hair or v.^ool. The result is tlie rapid develop- 
ment of fever, generally u.shered in by a rigor, with very intense toxic 
sym})toms and tlie signs of bronchitis. Cerjebra} 8ym]>tom9 develop with 
great wAuikness. The whole course of the disease may be very short, oven 
as brief as 24 hours. Recovery probably never takes place, even if the 
diagnosis liasTiITeTf made at an early stage. 

III. iN ri.si iNAi. Axthjux. — T liis is probably the least common form of 

tli(i disease. The inlectioa h due to eating mca.t or drinking milk from 

animals suffering from splenic fever. The symjitoms are those of a severe 
gastro-enteritis — fever, vomiting, diarrhoea and intense weakness. Tin* 
spleen is enlarged. This form of the disease has been found to occur in 
small epidemics. The mortality is high, though not so high as in II. 

Treatment. — (i.) Projphyilug^i^ consists in the specific immunisation of 
animals subject to the disease, and in the careful disinfection of all skins, 
hair and wmol, before these are handled in any industrial occupation. 

(ii.) CyreUive. — The anthrax pustule should be excised immediately it 
is discovered and recognised, pure carbolic acid being then applied to the 
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raw surface, which is now fomented continuously. A full diet is with 

stimulants, and the patient is kept in bed with complete rest. Ihe use 
of anthrax serum should be as prompt as possible, in the manner alrea y 
referred to. (Sec also ]). 36). 

Thomas IIordiok. 
John AIatthrws. 


TUBERCULOSIS 

Definition.- Infection of the body by Bacillus tuberculosis, leading to 
lesions which are characterised by tubercles, microscopic or macroscopic, 
themselves undergoing changes leading to caseation, necrosis, ulceration and 
calcification, and having in close association with them varying degrees of 
fibrosis. The lesions of tuberculosis form the histological and anatomical 
Msisr 6f a large number of diseases which differ according to the organs 
affected, the extent of the lesions and the degree of resistance to infection 
shown by the tissues. 

^Etiology. — Tue Bacillus Tuberculosis (Koch, 1882). — This is regarded 
by most bacteriologists as a member of the Streptothrix group of micro- 
organisms ; that is to say, the bacillus found in tubercular lesions is considered 
to be the bacillary form of an organism allied to the Strejitothricie. Tiie other 
phases in the life-history of the micro-organism are not met witli in the actual 
disease-process, but may be demonstrated in old cultures and in certain ex- 
perimental lesions. This view of the essential nature of the tubende bacillus 
harmonises with our knowledge of its great power of resistance to various 
destructive agents ; it also explains many of the tissue changes occurring 
in the disease, the lateiuy seen in many cases of infectiDii and the chronicity 
of many others. The bacillus measures 3 to 4 /x in length as an average, 
is slender, and when isolated from secretions or tiasues is usually 
bent or curved, and tends to lie in small groups. It is “ acid fast ” 
in its staining reactions, allowing of easy recognition ; but it grows very 
slowly outside the body, requiring special media for the purpose of culture. 
The bacillus is capable of living for several months in dried sputum, and 
may be cultivated, or may be made to cause disease in susceptible animals, 
when obtained from the dust of ordinary living-rooms. The gastric juice 
i does not destroy the bacilli, nor does the process of decomposition going on 
jin dead tissues oyer a .period of .many_^wj^iii. The clinical importance of 
I these facts is obvious. In contrast with these examples of resistance 
may be mentioned the fact that direct sunlig ht h as a rapid lethal effect 
upon the micro-organism ; so also has a solution ol carholic acid, of 
stre^th 1 : 20. 

Emown differences exist between the bacillus causing tuberculosis in 
man, in cattle, and in birds respectively. The c^iun form appears to be of 
little importance. The hoy£ne type would appear to cause about 1 0 per cent, 
of all cases of tuberculosis in man. In c hildre n, the bovine type is found 
relatively more often. The fiuman type ofTiacillus is less virulent to cattle 
than is the bovine type, bufi — though this cannot be made the subject of 
experiment — the bovine type is probably as virulent to man as is the human 
type. Of young children dying with primary abdominal tuberculosis, the 
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fatal lesions, in nearly half of all cases, have been referred to the bovine 
bacillig^ Again, in both children aftj; adole^n^ suffering from tuberculous 
a denit is, a large pro])ortion of the cases examined could be referred to the 
bovine bacillus. Lastly, in lupus, about half of all ca ses appear to b e 
referable to tKe bovine type of K iuherculosis (IToyif Tuber - 

cutegaTr^ 

Sources OP Infection. — There are two great scquroes of of 

tuberculosis — p hthisi c al sp uta and tuberculous milk. Sources of minor 
importance are urine and fsecea containmgnEheTacilIi as the result of active 
lesions in the urinary and intestinal tracts, and the flesh of tuberculous cattle 
eaten as meat. But the main source of the infecting bacilli of the human 
type is undoubtedly dried human sputa. Nuttall found that from 2 to 4 
billion bacilli were expectorated in 24 hours by a patient whose phthisis 
was only moderately advanced. These bacilli are scattered freely in dust 
when the sputa become dried, and they lie about the surface of the patient’s 
body, or they are projected directly into the air along with particles of 
moisture when patients cough or sneeze or even speak loudly. 

Of the l>ovvneJi>Yj)e of bacillus it is probably not an exaggerated estimate! 
to say that some 25 per ce uC gf ah ha^y cows in this country are tuberculous.l 
In New York, Hess foun3 tubercle bacilli in 16 per cent, of the lOT specIjnehs^ 
which he examined. 

Modes of Entrance of the Bacillus into the Body. — Although there 
are some otlier chantirls ahd of vhtru that Lave theoretical interest, 

the two chief ways by which tlie body is infected are undoubtedly ingestion 
of the bacilli by the alimei.tary canal and inhalation of them by the respira- 
tory organs. Compared with these two, air dlFer in enue.- of infection are 
trivial. 

1. Ifi^estion . — Infection through the inlestmal mucosji is considered to be 
tiie most common mo(l(i of pfcVductlon of iiibercuTo^s in children, the main 
source of the bacilli being contaminatiul milk. This conclusion has the 
confirmation of clinical and })Ost- mortem observations, as well as the support 
of experimental work by Behring, Calmette and others. Of late years, 
however, (tIiou has adduced facts which suggest that, even in little children, 
infection may b(‘ much more often brought about by inhalation than was 
formerly thought. Olion’.s observations have been confirmed by Eastwood 
and Gritlith, and by Cariti. 

Another channel of entry by ingestion is ; tubercle bacilli have 

been demonstrated by Hugh Washani and others to pass throu g h the tjanaillar 
^jUss ue to tonsils are themselves rarely aiffeptM. 

T^nJiaiaiion. — Primary infection b y - nt ^ "of TIi e air paSsS^s^is 

(lifficult of proof, and, indeed, some authorities regard it as negligible com- 
pared with (1). The great frequency of resjuratory tuberculous lesions, 
however, and the incidence and mortality-ratio of pulmonary tuberculosis 
in ill-ventilated districts and buildings, are points difficult to explain satis- 
factorily without tile assLunptiou that in the majority of these cases infection 
takes place by inhalation. The statistics relative to contagiousness in tuber- 
culosis institutions are conflicting. 

S. ^InJ^ itance. — Inhi^ritance of tissue -susceptibility to infection by tuber- 
culosis itTa'^'d^^fthife fact. “But InTieTrfance of tubCTCiilosls is problematical, 
if by”this is meant the transmission of tubercle bacilli in the spermatozoon 
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or in the ovum. In the few cases of “ congenital tuberculosis ” that have 
been authentically described, the transmission has generally been from a 
diseased placenta to the blood of the Icetus, 

4. S/cm inoculation. — This is of little more than tIi(‘or<itical interc'st. 
Post-morhun warts (Verruca necrogenica) are occasioriaily of tuberculous 
origin. Czerny, the surgeon, reported a couple of cases of inoculation during 
skin transplantation. 

Among other attiohgical .foQliQrs the chief is undoubtedly the inherit ed 
tissue-susceptilnlity to infection already referred to. The exact nature of 
this susceptibility is not known, but its existence is one of the cardinal 
facts of clinical medicine. Sex seems not to be a factor, liacial dijferpwe.s 
in susceptibility are noticeable, tliough the distinction betw(*en morbidity- 
incidence and mortal ity-incidencMi must be made liere— the fornu'r is high 
in the Irish, the latter in negroes. la the Jews, though the disease is 
common, the mortality -incidence is low. Trauma is definitely known to 
induce pulmonary infection, or, perhaps it should bo said, pulmonary spread 
of the disease. All occupations tending to inhalation of dusty particles, and 
those which keep the Worfeers''in ill-ventilated and badly-lighted rooms and 
places, increase the liability to tuberculosis, especially of the pulmonary 
kind. If bad economic condiUgns concur with either of theses tlie liability 
is increased. JQehilitg, whether the result of acute illnesses, or caused 
by pregnancy, parturition, prolonged lactation, or exhausting modes of 
life generally, increases a natural susceptibility, and givos aji acquired 
susceptibility when no hereditary weakness is present. Tuberculosis is not 
infrequently a terminal infection in such diseases, as diabetes, cirrhosis of tin* 
liver, IcukeCgua and chronic neiye 'afTcctlons such as tabes dorsalis, etc. 
Recurring and chronic respiratory catarrhs seem ai ^iincs to lower the l(n*.al 
resistance to tuberculosis, though it is often mattt'r for c.omincnt tli.it s<i 
many patients with emphysema, asthma and chronic brumdiiar catairli 
live for many years without ‘ developing pulmonary tuberculosis, provideci 
they inherit no special tissue tendency to infection by the bacillus. 

Incidence and Motitality, — The healthy human body is eonsidereiJ 
to be relatively immune to infection by the bacillus of tuberculoHis. Against 
this statement, however, it must be said that, w^hotiier from tlie ubiquity 
of the causative germ, or from one or more of several factors enuin(*rated in 
the preceding paragraph, some 70 to 80 per cent, of all adult cadavers care- 
fully examined in Western countries show lesions due to tlie bacillus. It is 
said, too, that ^e^seyenth of the whole race dies as the direct result of 
tuberculosis. Th<* disease is one of ^Mow resistance,” this being the result 
eitKeT of inherited predisposition or of acquired loss of resistance, or of 
both of these. 

The results of injection are of great variety and of all grades of 
intensity. The variety depends upon the tissues affected, and the route of 
spread of the infection. The intensity depends upon the degree of relative* 
virulence shown by the bacillus, and the amount of resistance shown b}' 
the patient. Tuberculosis may exist without appreciable disturbance to 
health, and the lesions produced may be commensurate almost with the 
whole length of a patient’s life. On the other hand, the infection may cause 
an illness of the most severe character, killing the patient in a few weeks. 
The results of infection are described elsewhere in this book under a[)pro- 
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priate headings, but gen eral infection leading to the condition termed general 
tuberculosis is included rn'IIiis article. 

Diagnosis. The JsonATiON and Recognition op the Bacillus. — 
In all doubtful cases of tuberculosis this is a p>olDt of vital importance. 
Clinical evidence of the existence of the disease, however complete it may 
seem to be, must never lack the confirmation of bacteriological proof, 
whenever this is possible. (“ Physical signs are the signs of conditions, 
npt gijdiatiases.’) Seeing that the only radical p>roof of the existence of the 
dmase is the demonstration of the bacillus iu material derived from the 
patient, attention must first of all be directed to this investigation. 
comparison with this demonstration, even the jnost definite “ reaction ” to? 
one or other of the tuberculin tests, or the most strikingly positive result 
with the complement-fixation method, or an abnormally low opsonic index, 
is untrustworthy. It behoves the practitioner, therefore, to watch jealously 
for any material that may be available for bacteriological use, and to be 
quite certain that such material is not obtainable before falling back 
upon indirect clinico-pathological evidence {see below) to support the 
diagnosis. 

In cases of suspected phthisis, every effort must be made to secure sputa, 
and it may be neces.sary to check a habit of swallowing expectorat^ed 
The single, isolated plug of mucus, which is often expectorated in the early 
morning, should not escape attention. In little children sputa, as such, are 
usually a])sent, hut if vomiting occurs in nssociation with lung disease the 
vomit should be searched for fragments of B[)iita. In suspected disease of 
the kidney or urinary tract, the urine must be collected carefully and sub- 
mitted to examination. Cases of albuminuria or of hcematuriay in which there 
is not clear evidence of diffuse nephritis, should raise the question of tuber- 
culous disease of tbe kidney'. The faeces should be scrutinised in doubtful 
tuberculosis bowel. If any ^mnefure- fluid is obtainable — 

as from the pdeura, the spinal tVeca, or a joint — this is valuable for investiga- 
tion iu any patient suspected of tuberculosis. 

The methods of dealing with these materials are not difficult, though they 
require thoroughness and patience when the bacilli are present in scanty 
numbers. The very different significance to be attached to a j ositive as 
against a negative result must never be lost sight of ; the former affords 
proof of the existence of a tuberculous lesion, the latter gives at most a 
presumptive evidence against it. 

In dealing with the original carbol-fuchsin method of 

should first be trieal*^Tf the results, after carefully searching 3 or USlms 
for half an hour, are negative, the sputa should be shaken up thorouglily , 
with ten times its bulk of carbolic acid, of strength 1 : 20, allowed to sedinx^f^j * 
the supernatant fluid run off, and films made of tlie residue. If the sputa 
are seen to be thin and watery, this method is likely to give a negative result. 
If so, one of the recently introduced digestion methods may be used — either 
pepsin and,J^ The use of the last-named 

suDstance, consisting of a mixtufg qf eqpal p^rts of bleaching powder solution 
and a 16 per cfht. solution of caustic soda, is found by wBrlcers to give 
excellent ‘Tcsute equivalent to about one-fifth 

of the bulk of the sputum, is mixed with it, allowed to act for 3 to 4 hours, 
the mixture centrifugalised, and the deposit dealt with by one of the staining 
8 
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methods in ordinary use. The bacilli are, by the disintegrating action of tln- 
“ anti-formin,” isolated from the albuminous vehicle and concentrated in the 
deposit. 

Urine is best dealt with by the carbolic acid method subsequent 

ceDtBfhgnlisation, and staining of the deposit. The smegma bacillus (also 
acid-fast), which may be present if the specimen has not been obtained by 
catheter, is differentiated by allowing the stained films to remain in alcohol 
for ten minutes ; the tubercle bacillus is not decolorised. In j)us, the 
search is much facilitated by the use of “ anti-formin,’’ and this is a useful 
adjunct in the examination of faeces also. A patient suspected of tuber- 
culosis of the bowel often suffers from diarrhoea ; when this is the case, 
Emery’s suggestion of giving sufficient opium to cause a solid stool is useful. 
The superficial parts of the motion are most likely to yield the bacillus, and 
are dealt with accordingly. 

Puncture-Jluids very frequently give negative results to ordinary micro- 
scopic examination, on account of the scantiness of the bacilli in them. 
However, the clot (if such occur), or the centrifugalised deposit, should 
ahvays be searched thoroughly, as the demonstration of even a few bacilli 
of undoubted morphological characters is decisive. Failing this demonstra- 
tion, the fluid must be used for inoculation purposes, a guinea-pig receiving 
a liberal amount (not less than 10 c.c. if possible). The inoculation method of 
diagnosis is, of course, available for the above materials also, as a final 
test. 

The demonstration of tubercle bacilli in the blood has received attention 
of late years, but with widely different results in different hands. Re- 
putable authorities state that bacilli can be seen in stained films in a very 
high percentage of all cases of tuberculosis, wherever the lesion may be. 
Others fail to confirm these results. There is nothing a priori against the 
possibility of such findings, seeing that we know' tuberculous patients ex- 
crete bacilli in their urine even w'hen the kidney is not itself involved, showing 
that the bacilli pass through the circulating blood. But it may be that 
the number of positive results on blood examination is directly dependent 
upon the time employed in searching the slides, in which case the search 
and its results may have a scientific interest only. Unless some simple 
method can be devised, which will obviate the needle-in-a-haystack con- 
ditions imposed by the examination, it is not likely to ])rove of practical 
value. It must be remembered that the medium is a difficult one to work 
with, and that the sight of a single bacillus never carries utter conviction 
to the critical eye. Unfortunately, in general tuberculosis, in wdiicli form 
of the disease an examination of 5 c.c. of blood from a vein often yields 
several bacilli of unquestionable character, we are dealing with (at present) 
an incuMble condition. 

Indirect Methods of Diagnosis. — These depend upon the presence in 
the tissues of certain sensitising and immunising substances. They are indi- 
cated in doubtful cases of tuberculosis in which no material is available for 
investigation by direct methods (see above). The relative values of these 
methods are still under assessment ; at present their values are probably in 
the order of their description here. 

1. The Tuberculin Test. — The test depends upon the fact that in- 
fection by'TEFliuSercleTiacillus renders the tissues supersensitive to the 
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toxins of the bacillus, if these be introduced into it artificially. This super- 
sensitiveness is shown by the production of certain ‘‘ reactions which are 
recognisable and are regarded as more or less “ specific ’’ in their nature. 
The test is performed in three ways. 

(a) The subcutaneous test (Koch’s test). — A series of three doses of “ old 
tuberciilm Is prepared, 0*0025, 0*005 and 0*01 c.c. (0*25, 0*5 and 1*0 mgrm.), 
respectively. These are injected at successive intervals pf 48 ^JjQUXS, the 
patient being kept in bed and witF 4-liourIy temperature records. If any 
reaction follows the initial dose, the second dose is halved ; so also for the 
second and third doses. The most certain positive result consL'ts in obtaining 
an increased reaction to a second dose of the same size as the preceding one. 
A “ focal ” reaction, i.e. some exacerbation at the site of the suspected lesion, 
is of greater diagnostic value than a mere general ” reaction, i.e. pyrexia 
and malaise. 

(h) The skill test (Pirquet’s test). — This is best employed quantita- 
tively. Three or more strengths (e.g. 25. 50 and 100 per cent.) of a solution 
of old tuberculin are rubbed Ughtly into the skin of the arm, which has been 
previouslj’ scathed. The appearance of papules and erythema at the site 
of vaccination constitutes a positive reaction. 

(c) The eye (Calmette’s test). — A <lro]) of a 1 p>er cent, solution of old 
tuberculin is introduced into the conjunctival sac. A positive reaction 
consists of congestion and more or less exudate, the caruncle being 
specially atfccted. 

Of these tests there is little doubt that the s ubcutaneous i^ the least 
equivocal in its results. Its great disadvantage is that it cannot w'ell be 
undertaken m febrile patients. But it is more likely than either of the 
two other tests to indicate an active as against a “ quiescent ” or “ ar- 
rested focus. It must be confessed that in actual practice none of these 
tests is very helpful. In some cases of undoubted tuberculosis, especially 
of the acute and generalised kind, all three tests may be negative. But the 
chief fallacy appears to be concerned with the fact that the supersensitive- 
ness upon which the tests depend may exist in patients who have had 
tuberculous disease many years previously (e.g. adenitis in childhood), but 
in whom the disease now under diagnosis is not tuberculous. 

2. The Complp:ment-Fixation Test. — T his test is analogous to the 
Wassefmann test for syjnillis. TU is claimed by some workers that it is 
positive in over 90 per cent, of cases of tuberculosis. The difficulty seems 
to be that it cannot be relied upon to distinguish an active lesion from one that 
is not active. Seeing that old and caseous tuberculous lesions exist in such 
a large proportion of all persons likely to be tested, and that these old lesions 
still suffice to give the complement-fixation test, its value is quite doubtful 
unless undertaken in a quantitative manner. 

3. The Tuberculo-0?sonic Index. — A n abnormally low, or an ab- 
normally high, opsonic index to the tubercle bacillus is considered by many 
authorities to be strong presumptive evidence that the person tested is 
tuberculous. The limits outside which this probability exists are 0*8 and 
1*2. Daily variations in the index, and changes in it as the result of exercise, 
increase the probability that active tuberculosis is present. 

4. C YTQL OaiCAL JEvidenc]^ op Tuberculosis. — Another and very 

useful evidence of tuberculous Thfectibn is loTFobtained in cases of pleural, 
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and perhaps of meningeal exudates, by estimating the relative numbers of 
polymorphonuclear cells and of lymphocytes. It is found that, 

i fen tjons, the coll exudate is j ar^ely , and often almost entirely, 
lymphocytic in character. In pjmgenic mmclions it is very largely i)oly- 
nlWplidnuclear ; in mixed infections (ttrbwvlcxvit^ pyogenic infection) the 
oelhexndate is also of a mixed character. 

Treatment.- - This is prophylactic and curative. 

1. Prophylactic. — The widest possible view should be taken of the 
preventive measures which arc necessary in order to stamp out the diseas 
If, as seems certain, the tliroe dominant factors in the persistence of the 
disease are— (i.) the inherited tissue susceptibility ; (ii.) the bacillus; and 
(iii.) bad hygienic and economic conditions of life, it is clear that the problem 
is not a simple one. 

(i.) Families having an inherited tendency to tuberculosis should re- 
cognise the fact earlier and more thoroughly than is usually the case. Tlie 
upbringing of the children needs special care, and occupations should be 
chosen for them when they reach puberty which keep them in the open air. 
Climatic consi lerations arc also of imjmrtance in the case of these families. 

(ii.) As "already stated, the two great sources of the tubercle bacillus are 
the dried sputa from infected pulmonary cases and tuberculous milk. T!i(‘ 
former of these is both a public and a private concern the latter is almost 
entirely public. Between the position of almost entire neglect on the part 
of health boards with regard to the purity of the milk suj)])]y, and the elabor- 
te precautions of faddists which, if put into operation, would kill the milk 
industry altogether, there lies a middle course of ordinary cleanliness and 
reasonable care, the following of which w^oiild probably reduce the danger of 
milk infection by 60 or 70 per cent. 

(iii.) This resolve > itself into a .-eiies uf sociological questions. 

2. Curative. — Non-spcx'ific measures , — These consist in efforts at im- 
proving the patient’s nutrition so as to incTease the tissue-resistance to the 
infection — ample fresh air, plenty of good food, bodily and mental rest and 
exercise undertaken in graduated fasliion under expert supervision. De- 
tails of all these measures are given in the article dealing with pulmonary 
tuberculosis (p. 10^0). 

Specific measures . — The use of tuberculin is considered in ttie aiticlr 
upon IniTiirffre Tiieiapy (p. 47). 


General Tubehculobis 

Synonym. -Acute Miliary Tubercclosis. 

Definition. A disseminate form of tuberculosis, giving rise to a very 
severe and fatal disease analogous to llm septicsemias in pyogenic infection. 

There are three clinical forms of the disease, according as the symptoms 
are chiefly referable to the lungs (the pulrnonary form)^ or to th<i brain (the 
meningitic form), or are those of a generalThfection Without foeui signs. This 
latter form is often termed the typhoid form. The pulmonai) form is de- 
scribed in the section dealing uTttbpuImonary tuberculosis. The meningitic 
form is described in the section on meningitis. 

Symptoms. —The general or typ}^Qiji,J[qrm resembles typhoid fever very 
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closely. Tiicre is usually a period of vague ill-health — as there is in typhoid 
fever — preceding the more severe illness. When the latter develops there is 
headache, insomrua, a soft but frequent pulse, rapid respirations, a dry tongue, 
slight cyanotic flush and pyrexia, which is usually less continued in character 
than in typhoid fever. Not infrequently the temperature curve is that of a 
quotidian intermittent fever. In a few cases the rise of temperature takes 
place in the morning instead of in the evening, a feature not infrequently seen 
in other pyrexias of tuberculous origin, though not confined to these. Pro- 
gressive loss of flesh takes place, and also aniemia, but this latter condition 
may only be found by blood examination, the dusky flush of the face often 
Mia king the blood state on mere clinical examination. Towards the end 
of the illness suspicious signs of one or other of the more focal manifesta- 
tions of the infection often arise : copious fine rfiles over the lungs, tumidity 
of the abdomen with palpable enlargement of the spleen and liver, or cerebral 
symptoms suggestive of meningitic involvement. 

Diagnosis.*— As the term “ typhoid form ” suggests, the disease re- 
sembling general tuberculosis most closely is typhoid fever. During the 
first week or even during the first two weeks diagnosis may be very difficult. 
In favour of typhoid fever are the persistence of headache, the yjresence of 
epistaxis, relative infrequency of the pulse-rate, diarrhma and early tuniidi^ 
of the abdomen. In favour of tuberculosis are a frequent p ul se - ra t e7 e arly 
cyanosis and intermission in the temperature curve. TirereTs leucopenia in 
batli 'diseases. A positive blood culture occurs during the first week lii "most 
severe typhoid cases, and agglutination with the patient’s serum may reason- 
ably be expected after the end of the first week. 

Course and Prognosis. — The disease is invariablv fatal, and usually 
within a period of 6 weeks from the onset of fever ahS symptoms directly 
roferrrbfr! to tfitrdfiigCTmna^^ infection. A few cases last as lung as the eighth 
week, and the writer has seen a well-authenticated case in which the patient 
lived until the middle of the tenth week. 

Treatment. — This is entirely palliative, there being no specific measures 
at present known to check the progressive nature of the infection, or its 
1<*1 li:il issue. 

Thomas Horder. 


LEPROSY 

Definition. — Leprosy (AeTr/nt , sealy) is a bacillary disease, peculiar 
to man, fissociated with characteristic lesioius which attack either the 
skin and mucous membranes (nodular type) or the nerves (anaesthetic 

^Etiology. — The disease is a widespread one, occurring in many parts 
of the world, Europe, Asia, Africa, West Indies, Pacific Islands, etc. A|U 
races arc liable. The disease is ^ptjmreditary ; it may attack any a^e o r 
.^selfT" It is now admitted that the causative 'ti|;ent of leprosy is tlie^ac/I/ui 
discovered by Hansen in 1874. The bacillus is non-motile, and is 
afful-Tast, staining like tubercle by Ziehl-Necisen’s metiroiir*"TPhere have 
tR^elTTlii morons claims of success in cultivating the organism, Rost, 
Clegg, Williams, Bayon, etc., all having reported successes ; Fraser, on the 
other hand, haS failed, and as the successful investigators are not agreed 
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as to whether the bacilli cultivated by each of themselves are similar, doubt 
must be expressed as to all the results. It is not known how the disease is 
spread. Some suj)jpose sexual connection plays a consi derable part, and this 
is very probable? An intmiatrcohl^ rate 

Pathology. — The leplSTKcifii^^ he foVhd in ci! the tissues of 

the body, but has a marked preference for the skin, the nasal mucosa and 
the nerve§. The type of lesion produced in the different viscera is that of an 
infective granuloma-like tubercle. 

Symptoms. — There are three main types of the disease — (1) Nodular 
leprosy ; (2) anassthetic, neural or nerve leprosy ; (3) mixed leprosy. 

1. Nodular leprosy. — The incubation period is uncertain ; in many in- 
stances the virus may remain latent in the body for years without giving rise 
to any of the symptoms of the disease. There are recorded instances, on 
the other hand however, of persons developing the disease a few weeks or 
months after coming into an infected area. 

Prodromata are usually marked— irregular rises of temperature, rigors, 
lassitude, drowsiness, diarrhcea and profuse sweating. These may be slight, 
and are not absolutely pathognomonic of the disease. The first positive 
evidence is the primary exanthem or macular st^e, which shows itself as a 
slightly raised, shiny, erythematous eruption. This may then disappear, 
le§^ng only a slight brow^sh discoloration. Fevgr, however, recurs with a 

the charj^Qtisjcigtiic nodules 
0^ tubercles appear," bh the site of the old macular rash. They increase 
in number until the patient may be nearly covered with them. The hair is 
often lost from the eyebrows, the mucous membrane of the nose becomes 
thickened, and the larynx and the eyes may also be attacked. The face 
acquires what has been described as the leonine aspect — pendulous cheeks, 
lobes of ears enlarged, etc. 

The further history of the nodules varies; they may remain almost 
stationary, or increase very slowly, or disappear, or more commonly break 
down, suppurate and form ulcers. When this occurs the destructive process 
may spread, large areas being affected ; ulcers may form on the eyes, causing 
blindness, or the larynx or pharynx may be destroyed. 

2. An<Bstheiiclepn’osy . — Prodromata are less marked ; feelings of depression, 
chilliness and malaise, with shooting pai.us, in the ulnar and peroneal nerves 
may be encountered. In other instances, numbness of tlie hands and feet 
is the first sign. Macul®, either beginning with erythema, or wltli 

tion, or with a diniinution of pigmciit, above the surface, w'itli 

itfes bf feeling, and hair, and sweating, giving are 
anoth^lf method of commencement. 

A quiescent stage may now set in with no further signs, but finally (h^finito 
, nerve lesions appear — ^paralysis of the muscles of the hypothenar eminence, 
^ contractions of the m. ‘"B Ti Tla 

hlcem ; the bones'becbme iiecrbsed^^^^^^ are cast 
off whole or in pieces, or in other casos interstitial absorption leads to shorten 
ing of the fingers or toes, a portion of the nail being left as a horny peg at the 
end of the stump. In this way all the fingers and toes may disappear. The 
fifth and seventh cranial nerves are sometimes attacked. 

Mi^ leprosy . — This may start as a nodular case, and then extend 
to the nerve trunks, or the nervous symptoms may appear first and be 
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followed by the nodules, or both sets of symptoms may develop 
together. 

Diagnosis. — The lepra bacil^jcan easily be demonstrated in the nodular 
cases, either in the nasaPseSne^on or from the juice squeezed out from one 
of the tubercles ; in the nerve cases th^ can seldom be found. JLmvtis 
vulgaris f tub©rculoi3l5r*HTEe sl2^n7 s^^ "hSfe aff'Bee^ 

for nodular leprosy, while syringomyelia, Morvan’s disease (analgesic 
whitlow), progressive muscular atrophy, peripheral neuritis, aipJhum 
and Raynaud^s diseases have similarly been confused with the anaesthetic 
type. 

The bacilli of l,^p^ occur principally in the lymph spaces, and the 
characterrsEic^ f^ure is the enormous masses in which they ; 

giahL cells are" geheratlly al)sent.'‘^‘'TPhese points help to differentiate it from j 

Prognosis. — This is by no means good. As a rule the dictum “ once a , 
leper always a leper ” holds good, the malady gradually going from bad to 
worse even in spite of treatment. Trinidad observations give an average 
duration of life of OJ years for the nodular, 10 years for the nervous, and 9| 
years for the mixed form. Periods up to 20 years have even been given for 
nerve cases. If the larynx be attacked early, or if there be visceral involve- 
ment, the prognosis is very bad. 

Treatment. — Although it is not known how the disease is spread, mani- 
festly intimate contact with lepers must be dangerous. Lepers must be 
excluded from acting as cooks, waiters, and in similar employments. Segrega- 
tion properly and humanely carried out is the best thing, both for those who 
are affected and for those who are not. The disease may be greatly dimin- 
ished by such measures. As regards medicinal treatment, general hygienic 
measures are to be adopted first, then chaulmoogra oil (oleum chaulmoograe, 
synonym oleum gynocardiae), an oil expressed from the seeds of the Tarakto- 
genos Kurzii^ Eing (N.O. Bixinece), or some of its derivatives should be tried. 
Recently t lie oils e x p res s ed f ro m UQc anx us WigJitiajig and //. anthelmintica 

have been Immcrto be as good, ifnotT)etter tlia/ntie former, and are being 
c.xtensivcly used now. They seem to be of a similar cuinpo.sition. The 
crude oil., can be given by the mouth, in 10-miiiim doses, t.i.d., and then 
graduatly incmased to 1 the it Jtiours. tt hfts also 

intramii^j^^Iari^ ; care must, however, be taken that the needle does not 
ifeheSate a vein, as otherwise fatal fat embolism may occur. Antileprol, a 
purified cliaulmoogra oil in J and 1 gr. capsules has also been tried. Better 
than this, however, are the e thyl e sters. MacDonald and Dean in the 
Philippines use “ Mpogrol ’’ beginning.witli 1 c.c. and increasing this by I c.c. 
every third injection ufit n 6 c.c. is reached. The injections are given once a 
week “■ rrrtT|rr?!i r way" is to combine the ethyl esters with 
creoS^ote, c^^ or olive oil, and give this hypodermically once a week. 

Beginning with a dose of J c.c. this is mcreased by c.c. each time, tilLTjCLc. 
at a dos e is reac hed. lo JoSfi^calcium lodo-ricinoleate— is aTi^b Tecomraended . 
gfs. iij-y" "orlnore, t.i.d. Rogers tried the sodium salt of gynocardic acid, 
sodium gynocardato, and claimed good results from its use. It can be put 
up in S gr. tablets, and three or four of these are given t.i.d. by the mouth. 
Later he suggested giving sodium morrhuate us well, and las results from this 
method have been very good in several cases. The sodium morrhuate 
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injections are given intravenously, and are best administered in a 3 per cent, 
solution, anipoLiles of fr(\sli solution being used each time. The initial dose 
is I C.C., increasing this by J c.c. e^ch time till 3 c.c. has been attained. They 
are given once or twice weekly. The newest of these chaulmoogra oil deri- 
vatives is a preparation by Burroughs, Wellcome & Co. called Alepoj ” 
(sodium hydnocarpate), a sodium salt of selected fractions of the faity aci3s 
of Hythwearp^is Wiyliliana oil. TJiis can be given in a 3 per cent, solution 
subcutaneously and intramuscularly without pain, and in a 1 per cent, solu- 
tion intravenously. Tlie dose is from, J tg ,0.,c,C4 It must be clearly borne 
in mind that chaulmoogra oil and its dillcrciit extractives are only palliative.a 
in the treatment of leprosy. They are not specilics, and the extravagant 
and exaggerated claims lately }mt forward for them — in the lay press — are 
fallacious and do not represent the true state of atfairs. Injections of 
Deycke's nastiji, combined with benzoyl cUluride, had a vogue for a time, but 
they have lately fallen out of favour. For skin legions, Unna recommemls 
ichthyol, pyrogallie acid, resorcin and chrysarobin. Radio-therapy and 
electricity have also been tried. 

G. Carmichakl Low. 


GLANDERS 


Definition. — An infectious disease, occurring not infrequently in the 
horse and in the ass, occasionally transmitted to man, and character iaed by 
the formation of granulomatous nodules in the nose (glandprs), and in the 
suhmitancous tissues (fart^). 

JEtiology. — The haclflu^ of glanders, or Bacillus xmLki^ is a short rod, 
straight or slightly bent, Of 3 to 4// in length by 0’5 to 0*75 /<■ in thickness. 
It is qg^j^yotile, and possesses no flagella, nor does it form spores. 

The bacHTus 'stains somewhat faintly with the usual anilirui dyes, so that 
a mor^Luotj such as car^lk^r^y^j^^ usually employed, but even when dt>fply 
stained there is a tenSency to decolbnse'rapnny^^ staining iftjuiarkjgdiy 

l y^ ^g ql^ T^ this irregularity being a diagnostically helpful ponit. It is Gram- 
negati ve. 

PktlfOlogy . — The disease chiefly aflects horses, mules and asses the 
latter being the most susccjjtible. Horned cattle are im mun e, but goats and 
sheep are occasionally infected. 

In the horse, infection may take place through any abrasion of the skin, 
but most frequently through abrasion of the nasal mucous membrane from 
infected water troughs or feeding-mangers. The infection may bo acute 
or chronic. In the acute form (glanders proper) there is fever and prostration, 
and in two or three^ays ^ occurs ulceration of the nasal mucosa with a 
sero-purulent discharge, leading on to involvement of the lungs, and death 
within a few weeks. In the chronic form farc y there is involvement of the 
lymphatic system associated wi?li*tlie onginm site of entry. The lymph 
vessels become enlarged ' farcy pipes — and irregular thickenings — farcy buds 
occur, which may soften and suppurate. 

The disease may bo latent, and can then only be diagnosed by the “ piaL 
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lein test. In the human being the infection is generally derived directly 
from the horse, and is therefore usually confined to those in close connection 
with horses ; but the disease has been contracted in the laboratory. 

The toxin of B, mallei or rnallein is an endotoxin, being derived from 
the bacterial bodies, in which Tfespec^ It “differs mar^ from the toxins of 
tetanus and diphtheria bacilli. One of its chief characteristics is its resistance, 
it being capable of withstanding temperatures of 120° C. and prolonged 
storage with but little loss of strength. It is prepared by growing cultures 
in glycerin broth for 3 or 4 weeks, and sterilising tiiesc by boiling or auto* 
claviiig at 115° C. The cultures are then allowed to stand, and the super- 
natant fluid being decanted off, this is then filtered through a Chamberland 
filter. The resultant filtrate, to which one-half of 1 per cent, of carbolic acid 
is added, constitutes mullein. It contains the soluble portions of the bacteria, 
and substances fromTIie altered medium, and is a similar product to tuber- 
culin. It is used in doses of 1 c.c, to detect a glanders infection in the horse. 
As the reaction in a “ glandered ” animal is severe, both locally and con- 
stitutionally, it is unsuitable for use in man. 

FfntHs oj the disea glanders and farcy have been known to occur 
in man Tn acute and in chronic forms. All forms are rare. 

Symptoms, — 1. Acute (/landers . — The incubation period varies, but is 
in most cases 4 days, “'At 'ther~§ite of infection in tiie iu»se there occurs an 
inllaramatory'FWefiing surrounded oy oedema and lymphariLfitis, with a 
papular eruption .soon becoming pustular. In a few days c.tlicr and similar 
swellings ap})ear, w'hich soften and ulcerate, so that the mucosa of the nose 
becomes g(‘nerally infected, leading to profuse rnuco-purulent discharge. 
The whole nose swells, it may be very considerably. The ulceration 
extends de(‘ply so as to involve tlie cartilage and bone. The cervical 
lymph glands are usually enlarged and may soften, forming abscesses. 
Oonstitutional symptoms are present by this time, and de ath, usually w ith 
p n 0 umo ni£^QCCiu:& -about the middl'P 9 . 1 . the second week. 

(jlanders . — This form reseuabTes" "cTbsely' the disease as seen 
in the horse. There is a chronic profuse coryza, associated with widely 
scattered muscular and subcutaneous nodules. Unless the nature of the 
disease is suspected, it may go undiagnosed for some time. 

3. Acute fanuj is the form of the disease resulting from accidental 
inoculation oT TEc skin. A local lesion of a highly inflammatory kind leads 
quickly to a sjiroading zone' of lymphangitis, subcutaneous nodules (farcy 
buds) appearing in the track of the infection, softening and forming ab- 
scc'sses. The patient becomes severely ill, with symptoms of a general 
infection, and the course of the disease is of much the same duration as in 
acute glanders. 

"1- only differs from acute in that the buds ’’ are asso- 

ciated with muoff less inflammatory reaction, the constitutional symptoms 
a re much less severe, and the course of the disease is much longer. A few 
of thi' easels have extended oveir^ 12 months. 

Diagnosis. — Acute glanclers has Tieen mistaken for small-pox, owing 
to the likeness of the papule- pustular eruption to the specific eruption of 
this disease. The chronic forms are at timee mistaken for the other inicctiv® 
gXaaMilao^tii (syphilig^, tuberculosis and actino mycosis). Exact diagnosis 
turns uponnEacteriological methods, direcT’di* indifect . 
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The bacteriological diagnosis in man may be simple if a superhoial 
swelling exists which may be opened. Direct cultures may be made 
therefrom, preferably on potato, and a rapid diagnosis made. It may be, 
however, that weeks elapse before such an opportunity occurs, or before 
some deeply situated swelling calls for operative interference. In such cases 
serum reactions, such as the complement deviation test and the sedimentation 
test, are indicated, and in a case watched by one of the authors the diagnosis 
was made by the opsonic test several weeks before tlie bacilli were cultivated 
from the tissues. 

If material containing B. mallei be injected intraperitoneally into a male 
guinea-pig, tumefaction and suppuration occur in two or three days in the 
tunica vaginalis, and the bacilli can be recovered therefrom. 

Treatment. — The site of inoculation, if obvious, should be excised, and 
the underlying tissues should be treated drastically by strong antiseptics. 
All abscesses should be opened promptly and efficiently drained. The 
general symptoms are met by treatment similar to that given in any 
septicaemia. The only form of immune therapy promising any help is 
the use of vaccine, of which doses of 5, 10 and 25 million i>acilli should be 
given at intervals of 2 1o 3 days. If no undesirable reactions occur the 
dose should be cautiously increased. 

Thomas Hordkr. 

John Matthews. 


MEL10JD081S 

Definition. - -A disease resembling glanders, occurring in the Federated 
Malay States and Burma. 

^Etiology. — The disease is due to a bacillus, viz., the BaciUns whitmori, 
an organism closely resembling the glanders bacillus, B. matin. 

Symptoms. Stanton describes, in acute eases, diarrhoea, with collapse 
resembling that of cholera, tiiis being followed by scpticsemic symptoms with 
pulmo.liary lesions like tuberculosis. In hhfOffic cases there are lesidns of 
the nature of abscesses in the skTn and subcutaneous tissuCvS, the spleen, liver 
and lungs. 

Treatment. — -Autogenous vaccines have been tried, otherwise there is 
no specific treatment. 

Ch CArmichael IjOW. 


INFLUENZA 

Definition. — yVn acute infectiouH disease, existing in pandemic ami 
epidemic form, with sporadic outbreaks. The nature of the causative virus 
is not yet established, but BaMl^ inJlue n zw il^lQi^ is found in very close 
association with the morbT3^Tcsrons, especially those of the respiratory 
system, which the disease is specially prone to attack. 

iEtiology. — Are the protean features of disease which are at present 
included in our conception of influenza all manifestations of the same 
morbi d Are there influenzas rather than influenza ? What causative 
factors determine the pandemics of the disease during which the case-incidence 
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rises so rapidly and so enormously ? What is the association between benign 
influenzal catarrhs of endemic and sporadic occurrence and the pandemics 
which decimate whole races of mankind ? These are questions which have 
baffled epidemiologists and bacteriologists for many years, nor have the 
exceptional opportunities for observation and research afiorded by the 
pandemic of 1918-19 served to answer them. 

We are ignorant of the reasons why a state of relative quiescence in 
regard to the incidence of the disease — scattered sporadic cases and mild 
epidemics — suddenly blazes up into a devastating pandemic. We know that 
when this conflagration arrives the disease becomes very highly infectious 
in character, that its virulence is enormously increased and that the usual 
clpsfi. asaaciation witk xyitarrhs andL^easons and latitudes and lowered genera l 
resistance is no longer observed. Age gives no security at such times; 
witness both the high case-incidence and high case-mortality in young adults 
during the pandemic of 1918-19. 

A prexioua attack of the disease gives little or no protection ; according 
to some authorities the reverse is the case. 

In the matter of its relation to other catarrhal states the absence of 
definite criteria makes it impossible to be precise in diagnosis. It is only in 
the presence of a severe and widespread outbreak that the guide of proba- 
bility is of assistance in this respect. 

By some the claims made on behalf of Pfeiiler’s bacillus, that it is the 
essential virus of the disease, are considered to be overwhelming. By others 
this laicro-organisni is regarded as being at the most the commonest 
secondary invader of the infected tissues. The primary microbk .iact-or is 
thought by the writer and others to be of the filter-passiim variety ; indeed, it is 
jirobable that a organlAm quite recently isolated oy American workers, 

using the Noguchi method of culture, is the actual causative^ yijrus. Next to 
Pfeiffer’s bacillus the micro-organisms mpst commcmly Louixji in association 
with the disease are streptococci of the haemolytic land, pneumococci, M, 
catarrhalis and StaphyT^ccus aureus. It seems certain that many of the 
most serious and fatal cases owe their lethal character to virulent streptococci. 

Pfei Her ’a bacillus occurs'^ih cases of disease quite other than clinical 
influenza — infective endocarditis, sinusitis and meningitiB. And if we add 
to these, catarrhal processes which, again, either from their chronicity or 
otlicr features, differ markedly from epidemic influenza, it is clear that this 
micro-organism, if it really be the causative microbic agent in the last-named 
disease, must at times undergo great variations in virulence. The bacillus 
is of very si^e^^ia^ Giam-J^CgS'tiv^ in staining reaction, grows with diffi- 

culty on ordinary media and has low vitality outside the human body. A 
special feature seen in regard to it is the fact that, when present in acute 
cases of influenza, it usually occurs in enormous numbers in the infected 
tissues and their secretions. 

Symptoms. — So far as can be judged the incubation period is^ with con- 
siderable constancy, something from 24 to 48 hours. A marked feature 
of the disease is the abruptness ofTli^ ofis^T *So abrupt is it at times that 
tfie victim is stricken down, as It were, in the street, and, from being quite 
well he is, within a few hours, prostrated and already suffering the maximum 
discomforts of the disease. The temperature rises rapidly ; there is often 
a rigor. The chief symptoms are racking headache, intolerable aching pains 
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in the loins and dryness and irritable xedxiesfi of the mouth and fauces, 

and a distressing cough. An erythematous xash is not uncommon. 

Although the symptoms are protean, it is customary to describe certain 
types of case that are frequently met with, dependent largely upon the 
particular tissues and functions which suffer the chief results of the infection. 

1. TAg/ehn/e — In this variety of the disease the chief features are 

pyrexia'i^^^tri associat'd malaise, headache, pains in the back and limbs and 
a moJhrate degree of catarrh of the upper air-passages. In many cases this 
type dilEers only from the “ common cold in its more abrupt onset, its 
higher degree of pyrexia, its disproportionately severe prostration and its 
relatively ” form of catarrh. The eyeballs are often painful, with 

some conjunctivitis, and the fauces are often red and slightly mdematogs. 
Cough present, with few or no associated f)i]lmoiiary signs. The 

pyrexia lasts for a variable time, usually 4 to 6 days; it is unusual to 
see the fever prolonged ]>ast the eighth day without some focal complication, 
generally pulmonary. Defervescence is quite frequently by crisis^ but this 
is by no means the rule. - - . . 

2. The respiratory type. — This is the form of the disease which is most 
prevalent in pandemics, and, when severe, it is the form to which the mortality 
is chiefly due. Somewhere about the fourth day of the disease it becomes 
obvious that the catarrhal process is gi'owing troublesome, with more 
definite involvement of the larynx, trachea and bronchial tra<’t. In many 
cases thejemperatiire falls about the third or fourth day, to rise again con- 
currently with a definite exacerbation and extension of the catarrh. The 
respiM'tbry involvement does not tend to remain localised as a broncliitis, 
hut involves the lung tissue, leading to a bronchiolitis and, in many cases, an 
alveolitis also. Then ensue the signs of acute pulmonary congestion which 
are so "characteristic of the disease, and cause so much anxiet y for fear of 
untoward developments. The respiratory manifestations of influenza 
infection extend from laryngitis and tracheitis through bronchitis to lobular 
and lobar pneumonia and pleurisy, both “ dry ” and with serous or purulent 
effusion. But the dominant feature, rarely absent in any really severe case, 
is a condition of c;\j;)illary bronchitis with intense pulmonary congestion. 
This may be unilateral or bilateral, is more often basal than apical, but is not 
seldom universal. The physical signs are copious fine ralc-s (crepi|;at.tion), 
with ira])aired vesicular sound, ana, less often, impaired ])LTcussion tone. 
This condition may well be termed the e.'^sential lesfoii of the disease, for 
even when actual consolidation of the lung is present, this is quite often an 
incident by comparison, and if the pHtient dies, he dies with the consolidation 
rather than qf it. 

Qp|igh is usually a very tioubleBomo symptom in this ty])e of tlie disease, 
and is oufen quite independent of the need to expectorate. The sputa vary 
considerably. They may be quite absent, even in cases where there is wide- 
spread lung congestion. When present they are generally of a kind that 
corresponds with the nature of the chief lesion, wliether tracheitis, bronchitis 
or pneumonia. Two special kinds of sputa ar(‘ very typical of influenza, 
and they are seen frequently during epidemics, (a) Bright, X)ink, frothy 
mucus, sometimes produced in large amount, it may be as raucli as a pint 
in 24 hours. This rose-red mucus results from acute inflammatory oadema 
of the lung. It may be expelled involuntarily during cough and sometimes 
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it spurts from tbe nostrils, (h) Tenacious mucus, less viscid than in JgbaJ 
pneumonia, and more co])i()us, differing also in colour which is of several 
huei^: — red, brown, saffron and various shades of green, all of these being 
occasionally present at the same time. Seen in h white earthenware vessel 
these sputa are very striking and in a liigh degree d iagnosti c. 

3. The milignoM type. — This severe and very fa£aliomi is almost coij|.^ned 

to pandemic nr to epidemic periods. The patient is gravely ill from the 
onset, or soon after, with intensely toxic symptoms, cyanosis of a peculiar 
character heliot ro pe cyanosis *’) and rapid dcvelopme hf of heart failure 
before focal time to show thinnselvtis^'^^^Xmless it he tlie 

presence of fine copious rales of tbe kind referred to in (2). Tbe duration of 
this type of case varies from 48 hours uj) to a week, and no measures of 
treatmenf , however pronifit, serve io avert the almost certain issue. 

4. The yastro-intc^tmal type. — More strictly, perhaps, gastric and 

intestinal types. Tliese types are less common in pandemics and epidemics 
than in small endemics and in sjmradic cases. The gastric cases are 
common, and some of the milder endemics seem to “ breea true ’’ to a remark- 
able degr(*e in this respect, leading to a very constant clinical picture of an 
illness witii acute, even abrupt, onset, vomiling, marked anorexia , ep i gastri c 
and umbilical and geni^jal.pXjQatotion. Considerable difficulty 

oftOT afTses in diagnosis (see p. 12b), even when there are several cases of 
a similar kind ]>revalent. 

Jaundice of the catarrhal kind is not \ ery uncommon as a complication. 
Some 'tJf the iutestinal cases give no less (iilficulty, and when severe the 
likeness to typhoid fever is souietimes very close indeed. Tyinj^ites, 
diarrhoea and enterorrhagia, as 80 ciate<i with continued high fever anef a 
leuoopenia, may deceive the very elect. 

5. A nervous typt has been described, but it is perhaps more correct to 
say that a variety of nerve symptoms may arise both during and after the 
acute infection, rather than that a recognisable (-linical picture is produced 
(see p. 12b). 

Complications and Sequelae. -Those are both numerous and important. 
Imbued, if we excejn the nuilignant (;ases and the very severe respiratory 
cases occurring during ])an- and epidemic f)eiious, it may be said that the 
importance of the disease lies more in its complications, and perhaps still 
more in its sequels, than in the stage of infection proper. For convenience 
those disal)ilities may be grou[)ed as follows : 

1. Resj)ira(ory . — Tbe main ext ensions of tiic catarrhal process have been 
already referred to, as also has tlu‘ occurrence of pleurisy. Sinusitis maybe 
mentioned liorc ; it is botli common and troublesome. ~ OiTfTs"Tnedia also 
occurs. Astlima sometimes appears for the first time in“ a "pafient's life 
alter inllucnza, and tlie age of tlie sufleier may be much more advanced tliaii 
is usual with asthma generally. luberculosis not seldom shows 

itself also for the first time in the same association. The most frequent 
sequel of all, Iiowever, is the maintenance pf a state of ch ronjq c o pgpstio n 

^ r bronchio litis at one base or J^tlL3>ase^ I’fiis condition may 

^ ersi StJbr years ! ebbing and flowing with tlie seasons and with the occurreuce 
; Lf mtercurrent catarrhal infections. 

2. Gircul-gtPT^y . — Perhaps the most serious complication and sequel is 
referable to tbe heart. Sonu' degree of dilatation is very common during a 
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severe attack of the respiratory type, and this condition is apt to prolong 
convalescence in a very tedious fashion. But a mucli more common form of 
heart disability is that which arises insidiously aftSTUie jiaticnt begins to 
resume his usual routine of life. He is the subject of palpitation, proscordial 
distress and a sense of undue fatigue with slight effort. In women this state 
of things is complicated often by nervous symptoms, and attacks of breath- 
lessuess and a sense of impending collapse are quite common. As there is 
frequently in addition a considerable degree of true nervous prostration 
with mental depression it becomes exceedingly difficult to decide to what 
extent the heart is really affected. Physical signs in these cases are wholly 
inadequate ; quite often they are absent altogether. Although, with care 
and encouragement, many of these cases get quite well after a time, a large 
number unfortunately become more or less permanent “heart invalids.” 
It is not clear what is the exact pathology of the “ i nfluen zal tiear{^^l)ut it is 
perhaps near the truth to consider it in the main a toxic niyocarditis ; though 
to what degree it is the nervous mechanism, and to what degree the heart 
muscle, that suffers we cannot say. 

Vasomotor troubles are not uncommon and often complicate the heart 
condition. Phlebitis may occur. 

3. Nervous. — The most common complication is the intense depression 
from which the patients so frequently suffer. In a few cases this leads to 
actual mental instability and, in fewer still, to suicide. The depression 
may continue for a long time after the acute illness is over. So common a 
symptom is it that patients themselves often consider the nature of a recent 
febrile illness to be definitely established as influenza because of this resultant 
depression. And they are probably in most cases correct. The^sheadacl^e, which 
is another very constant accompaniment of the illness, may be so'severe as to 
raise the question of meningitis ; it quite commonly leads to some delirium in 
patients whose nervous system is, in health, none too stable. 

A tru^ meningitis occurs now and again with B. pfeiffer in the cerebro- 
spinal fluid and a clinical picture that is unequivocal. Encep halitis and 
i^eliti^ but here, again, the diagnosis — from epiff^ic encephal- 

itis — musti always be a .difficult matter. 

IMany other nerve conditions are described by authors. Perhaps 
neuritis, of both single and multiple types, is the most common. The writer 
has'^een a condition indistinguishable from paralysis agitans follow a severe 
attack, which ended in complete recovery after several months. 

Diagnosis. — During pan- and epi-deraics the diagnosis is, as a rule, not 
difficult, especially when the case is very severe. “ Filming ” the yiujajn. a 
KJase of the respiratory type is a most valuable aid to diagnosis. Tf Uie^iighiy 
condition of tironchiolitis with copious fine rales referred to on 
jp. 124 be present in a febrile illness with nerve prostration and general 
•toxaemia, the diagnosis is fairly certain. 

The gastric and intestinal cases, and especially the latter, present more 
difficulty than do the respiratory cases. The gastric cases resemble |opd:_ 
poiaoiung not a little, and appendicitis may require careful consideration 
in patients with abdominal tenderness, pain and vomiting, of acute onset. 
From t ypho id fever a severe intestinal case with haemorrhage and enlarged 
bpleen can only be distinguished by absence of agglutination and negative 
iblood culture. A Icucopenia is present in both diseases. 
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The diagnosis of milder cases of influenza, if occurring in sporadic fashion, is 
frequently a frank admission that it is well to give the patient and his friends 
a label to his disease. There are so many causes of an acute febrile illness 
with malaise and slight catarrh that exact diagnosis may not be possible. 

A word of warning is perhaps necessary in respect of diseases known to be 
prevalent coincidentally with outbreaks of influenza. Thus, true pneumo- 
coccus pneumonia, whether lobular or lobar, is not infrequently called 
influenzal when this latter disease is epidemic. Of greater importance is the 
fact that wave s of incidence of inflpenza and poliomyelitis and encephalitis 
sometimes concjir. If the practitioner’s attention is bent only upon the 
former disease he is apt to put down to it certain serious nerve lesions that 
really belong to the latter. 

Prophylaxis. — As we do not know the factors leading to the production of 
influenza epidemics we do not know how to prevent them. When they 
arrive we can, to some extent, control them by efficient quarantine, by early 
diagnosis and notification and by a proper system of hospitali^tlon, adequate 
to the peculiar features presented by the disease. In regard to individual 
prophylaxis it was formerly held that to keep generally “ fit” was a good 
protection against infection. But recent experience does not confirm this 
view ; influenza attacked the strong as well as the weak ; indeed, the robust 
young adult fell a victim by preference, though this may have been partly 
because he was more open to infection by virtue of the conditions of his life. 
The age-mortality as well as the age-morbidity during the 1918-19 pan- 
demic seemed to make it clear that some method of spggificjimmu^ation is 
essential before we can hope to protect against infection. But in tBe absence 
of exact knowledge of the causative agent, specific prophylaxis of a con- 
vincing kind is scarcely practicable. The available vaccines for protective 
inoculation perhaps aim as much at raising resistance against the secondary 
infections which are frequently so harmful as against the "primary In vaiJer. 
Regarded in this light they are rational ; but it is still too soon to give a 
proper judgment upon the question of their thera})eutic efficacy. 

Treatment. — 1. General Measures. — With the onset of symptoms the 
patient is put to bed and is kept there until the temperature has reached 
normal and has remained there for at least 24 hours. He is only allowed 
up if examination of the heart and lungs, and a review of his general 
condition, reveal nothing abnormal. If the attack has been more than a 
mild one, it is well to induce the patient to remain in bed for 4 days after the 
temperature is nQlUiaL so as to be on the safe side, because relapses are 
common, and are often more dangerous than the original attack. This rule 
of practice should certainly have lao exception in the case of patients over 
^ years of age. 

The largest available room is chosen and the bed is placed well awap^ from 
the walls. Blinds, curtains and screens are dispensed with, and the windows 
are kept op^p day and night. The room temperature is Icept as near to F. 
as possible. If the ideal of free ventilation with warmth cannot he secured, 
then warmth nnist be^s^^ rather than ventilation. Neglect of fresh 

air not only sSiouSy prejudices recovery in the event of pulmonary complica- 
tions, it undoubtedly tends much to induce them. It is probably the most 
important point in the treatment of all cases. The bedclothes are adjusted 
to the patient’s temperature, only using sheets and blankets. 
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The diet is confined to hot fluids, given frequently in all severe cases, hut 
ocisily digested solids lillowcd if tlic stomuch toloratcs tliGiii » eflort^ at 
“ feeding up '' the patient are to be deprecated. Unless the jiatient is elderly, 
alcohol is not needed in the early stages of the disease when tliere are no 
com])lidations. The bowels are made to act thoroughly by a double dose 
of the patient’s customary aperient. If he has none, he is given i - ^ra i ii 
doses of calomel every hour for 4 doses, and this is followed by^afialTiie 
draught. The jiatieut is sponged all over with^wa^i^i^^^^^ twice daily. 

2. Dkugs. — T here is prob^ly no drug whicli acts as a specific. Aspirin 
and Dover’s powder in lO-grain doses may be given together as early as 
possible and may be repeated once or twice after G or 8 hours. This may be 
followed by a simple diaphoretic inixture. 

3. Treatment of Symptoms. — If tlie headache is sL'vere, phcnaceliM 
gr. X with caffeine gr. ij, may be given 4-liourly for 4 doses. If th(i stouiacii 
gives trouble and the tongue is foul, sod. bicarb, and sod. sidphocarb., of 
each gr. x, with glyc.. acid, carbol. may be given G-hourly with flic 
feedr,’*wffl diluted. For vomiting, all feeds are reduced to a mininnun, or 
omitt(3d entirely for 48 hours, giving sips of hot sN'ater only, with niinim dose.s 
of tinct. iod. in 1 clrin. of water hourly for 6 or 8 doses, injv'cting 1 pint of 
normal saline into the bowel two or three limes during the period of starvation. 

Distressing and persistent cough is oftim the most diflii ult problem. 
Local ap|)lications to the chest are often of service, if the origin of tlie cough 
is irritaJulity of the upper-air passages inhalations of tinct. benzoini co. 

4 parts, with menthol or eucalpytus 1 jiart, are useful. Failing this a spray, 
containing chloretone and menthol, 2 per cent, of each in liipiid jiaralbu, 
may be used to the nose and throat. In the essential cough of the disease, 
syr. cocillaneD co., syr. codeina^ and tinct. terji-heroin co. are of some value. 
In intractable cases relief may follow syr. chloral “;ss, ammon., bium. grs. 
with ext. glycyrrhiz, liq. Ilf xx, etc., in i-hourly doses for 4 dostis. 

Insomnia calls for a general review of the whole programme' - ventilation, 
control of pyrexia, posture, food, stimulants, etc. Failing attention to tliesi; 
things, a sedative draught of ammon. broiu. gra, xx and tinct. valerian. 
]||^xx may be tried. If not successful, 3ij-doses of paraldehyde, with 
tinct. (piillaiaj and tinct. aurantii to cover its unpleasant taste. Failing this, 
again, chloral and bromide may be given, since drugs of tlie veronal groiiji are 
better avoided. 

4. Treatment of more Severe Cases and qf Compucatjons. — («) 
Intensely toxic cases, with hy 'per ‘pyrexia, — Attention to good ventilation should 
be redoubled. The thermometer and not the jiatierit’s sensations must be 
the guide to the amount of bedclothes. ‘‘ jCxadiUig is often very useful, 
as also is tepid or spirit sponging. In cases in wliicli the timiperature is even 
then resistant, the cold pack should be used and repeated if necessary. 
Febrifuge drugs are to be avoided in such cases. Stimulants are now advisably 
to counteract circi^atory fail^ 

(h) rulinonaryj^ and mustard poultices arc of service here, 

or antipblogistin, applying these to the most congested ” parts. Volatile 
stimulants, sedative expectorants and. diaphoretics are the most useful 
drugs : a p.^ sethe ris co.. the iodides in small amounts, bromide and chloride 
of animpnium, tinct. senegee, tinct. belladoimflB and liq. ammonhRcatatis. 
AoniRO D . carb. should only he used where sputa are present, and large doses 
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are of doubtful value <it any time. Oji^ygen passed through wanu alcohol 
i« u.seful in all se ver e cases with cyanosis. 

(c] Heart J^ure, tol>e estunatec! more by the general state of the patient 
(facies, cyanosis, dyspncea, delirium, posture) than by pulse-frequency or 
physical signs, is met by alcohol, strychnine injections, camphor in oil (3 
grains jn 15 minims) intramuscularly, and, as a measure supplementary to 
thesej^rophariffiin grain in 20 minims of sterile saline solution, injected 
slowly into a 'veiri of tlie arm and repeated, if indications are still present, 
in 8 or 12 hours. 

(d) I’he 2 )ost-fcbnle sUuje, often a stage of cardiac and nervous exhaustion 
in severe cases, requires some caution. Strict recumbency should be enjoined, 
with careful {e^tidiqg^ slim u Ian ts and tonics. 

5. iMMUNii Thkhapy. — Tliere is even greater diversity of opinion as to the 
value of specific measures of treatment for the disease than tliere is for prophy 
laxis. If it be decided to adopt such measures it seems clear that they should 
be tried as early as possible after the onset. But this means that autogenous 
vaccines cannot be employed. The stock formulae recommended for use 
vary considerably, but all of them are based upon the principle of “ mixed ’’ 
infection by B. p/^ijffer, streptococcus, pneumococcus and M. catarrhalis, 
Seeing that so many of the fatal cases appear to be so because of virulent 
strej^tococciis toxiemia some authorities give anti-streptococcus serum early 
in the disease in all bad caseS; and the writer favours this practice. Tuberal 
doses should be given, such as 1(X) c.c, intravenously in very severe cases, and 
25 c.c. repeated two or three times at intervals of 12 hours subcuUineously 
in cases in which the infection seems less intense. 

0. Many experimental metliods of treatment were exploited during the 
pandemic 1918-11), including a large range of antise})tics by the intravenous 
route. But no remedy emerged from all the trials thus undertaken witli 
suiHcient credit to merit a reference here. 

Thomas Horoer. 


WHOOPING COUGH 


Synonym. - Pertu.ssis. 

Definition. — An acute speoitic disease of higli iiifectivity. characterised by 
catarrh of the respiratory tract, combined with periodically recurring laryngeal 
spasms of distinctive type and other signs of nervous disturbance. 

.Etiology. — Whooping-cough is mainly a disease of ^ f 1 1 [iff ^ ^ 
being rarer and less severe in hot countries Spri ng and autumn are the 
seasons of its maximum prevalence, and also of its ^eatest mortality, chiefly 
owing to respiratory complications ; but the disease may also occur in the 
warmer months, even in epidemic form. It is more prevalent in cities and 

population of rural districts. Persons of ail 
ages^ if unprotected by a previous attack, are susceptible to the infection; 
but wliooping-cougli is osaen tiaTTy a of chilffidoX^and, moreover, shows 

a stronger tendency to attacK ydun^ ^t ytSlltS any other specific 

disease. Most attacks occur b ct w een the ages of 1 and 10 years. I nfan ts 
under th e age of 12 months often succumb. ^ Tlie lias been 

kndw^to contract tlie infectioii from its raother, and to show the characteristic 
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symptoms soon after birth. As regards sex, more females than males are 
attacked. ThLC.|requency with which whooping-cough follows an atta ck of 
measles is notewprt¥y7 "“Xsecond attacFof whooping-cou^^^ rare. 

— greatest during ihe^atarrhal and early paroxysmaTstages ; 
but its exact duration is a matter of dispute. On rare occasions convalescents 
are said to have acted as carriers of the disease. 

The infection i^i^ually direct, being conveyed by the mucous droplets 
in the expectoraHom Since the virus can resist drying for sevefaLweeFs the 
disease may also be conveyed by fomites, but this is uncommon. One attack 
almost invariably confers lifelong immunity. 

Bacteriology . — Of the various organisms which have been alleged to be 
the causal agents, the bacillus of Bordet and Gengou has the strongest claims 
to acceptance. This is a minute, slender rod closely allied to the bacilli of 
the influenza group. It is Gram-negative, and only flourishes on artificial 
media which contain blood or serum. It grows best at blood heat. Cult ures 
are most easily obtained from the small pellets of viscid mucus which are 
expectorated at the end of a paroxysm of coughing. The blood of con- 
valescents agglutinates the bacilli. 

There are no post-mortem appearances which are distinctive, the changes 
found after death being due to complications. Of these, congestion of the 
air-passages and broncho-pneumonia are the most common, and are accoin- 
{)anied by general acute vesicular emphysema. The tracheo-broncliial lym})h 
glands are usually soft and swollen. 

The paroxysmal cough is attributed to the action of the virus in pro- 
ducing hyperaesthesia of the respiratory mucous membrane and to heightened 
excitability of the vagus nerve, but toxic influence on the nerve centres is 
probably widespread. 

Symptoms. — The incubation period is difiicult to fix with accuracy, owing 
to the insidious nature of the onset and the delayed appearance of the char- 
acteristic whoop, but it is most probably l^to 15 days. Extremes of 4 days 
and 3 weeks have been claimed. During a typical attack three stages may be 
recognised — the catarrhal, the paroxysmal, and the convalescent. 

^ The catarrhal stage lasts from seven days to a fortnight — it is febrile, 
and in many ways resembles a somewhat severe respiratory catarrli ; 
but the cough is more troublesome and generally accomjianied by some 
sonorous and sibilant rhonchi. Recognition of the disease at this stage 
is difficult unless the patient is known to have been exposed to the infection. 
Suggestive signs towards the end of the period are a tendency of the cough 
to assume a paroxysmal character, with greater severity at night and occasional 
culmination in vomiting. 

When the paroxysmal stage is reached the disease is unmistakable. 
Fever will usually have subsided ; but the occurs in^paroxysinal 

. boii ts. often spontaneous, but frequently the result of external stimuli, 
suen as excitement, draughts, the ingestion of food or examination of 
the throat. Several paroxysms may occur in quick succession with 
longer or shorter intervening periods of freedom. The victim knows 
when the cough is impending, and may for a time attempt to 
suppress it. If lying in bed a child will sit up, if about he may run 
to his mother or nurse. A brief, deep inspiration is followed by a 
rapid succession of short coughs, with open mouth and protruded tongue. 
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which are continued until the chest is almost emptied of air. The face 
becomes congested or livid, the superficial veins are engorged, and the eyes 
fill with tears. The eyeballs protrude, the skin is bathed in sweat, and 
suffocation appears imminent ; but relief is suddenly afforded by relaxation 
of the laryngeal spasm and the occiuuiejicau^TJtJie whpop, a long-drawn crowing 
inspiration, which refills the lungs with air. The paroxysm then recurs, and 
may be repeated several times, leaving the child perspiring and exhausted. 
The bout often terminates with the discharge from the air-passages of a pellet 
of viscid, transparent mucus. A quantity of tiiin sticky secretion, which is 
sometimes blood-stained, may also flow from the mouth and nose. During 
the fits of coughing, which often last for 2 or 3 minutes, the child may faint or 
become convulsed and insensible. The contents of the stomach are oftei< 
ejected, and the urine may be voided ; in some instances incontinence oi 
faeces occurs. Epistaxis is not uncommon in the more severe attacks. 
Subconjunctival haemorrhage may occur, and petechiso appear in the skin of 
the eyelids and other parts. Rarely the rnembrana tyinpani is ruptured, and 
blood escapes from the ear. In infants asphyxia may occur and call for 
artificial respiration. 

In the early paroxysmal stage the cough is only occasional, but its fre- 
quency soon increases, and in a case of moderate severity from 15 to 20 
paroxysms occur in the 24 hours ; in some attacks, however, they are much 
more numerous. They are characteristically most frequent and most severe 
at nig ht. 

rhyaical examination of the chest at this stage will still reveal signs of 
diffuse bronchitis ; but this is now’ accom]>anied by a greater or less degree of 
ac ute em physema and a moderate degree of abdominal distm is not un- 
common. “'TTie forcible protrusion of the tongue over the lowmr incisor teeth 
often produces a shallow ulcer on the frseniim lingufp. 

The duration of the paroxysmal stage is from 3 to 10 weeks, and after 
this convalescence begins. Whooping-cough is more prolonged in winter 
than in summer, and its duration is increased if complications ensue. After 
the whoop has ceased a fresh attack of respiratory catarrh may cause it to 
reappear ; but this should not properly be regarded as a rela])se, and does not 
render the patient again infectious. 

The blood shows a leucocytosis even in the early catarrhal stage. Both 
polymorphonuclear cells and lymphocytes share in the increase ; but the 
lyu^phocytes are increased out of proportion to the other cells and may 
constitute (J6 p^er cent, of the total count ; myelocytes may also make their 
appearance. The leucocytosis is said to be increased after each paroxysm of 
coughing, and the highest counts to be found during convulsions. The super- 
vention of pneumonia increases the polymorphonuclear cells. 

Course. — Attacks vary in their severity and duration. Mild infections 
may mil tlieir w]iqle course in a week or two, w li jj at niipATiiAy 

several months. As mentioned above, the number of paroxysm s in 2^ ho urs 
is soMe measure of the severity. The danger of supTf^entioh of complications 
is FrdadTy^^^^ severity of the attack. When whooping-cough 

occurs in the adult the whoop is much less conspicuous, and may be entirely 
absent, but the cough retains its paroxysmal character and nocturnal severity. 
In infants, too, the whoop may be very imperfectly developed. 

Complications. — These belong mainly to the paroxysmal stage of the 
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disease — they are partly mechanical and partly inflammatory in nature. 
The most serious are excessive vomiting, broncho-pneumonia and con- 
vulsions. 

When the paroxysms of coughing are frequent and severe, excessive 
vomiting may lead to great emaciation and exhaustion. Diarrhoea and ileo- 
colitis may also occur, mainly in younger children, and during the summer 
months. 

Pulmonary complications are frequent, and are more common during the 
winter. A mild general bronchitis with general, but temporary, acute 
emphysema !s*Th^MTe,'“aTrd"t8 of But little moment. Ca])iTlary bronchitis 
or Broncho- p lie limoiii a, with pate^ pulmon ary c oJlaj)se, is muc;h mon* 
serious. It usually occurs at the nm^f dnihe ])aroxysmal stage, and is 
responsible for two-thirds of the deaths. Interstitial emphysema of the 
lung may result from rupture of an air cell during coughing, but is only likt*ly 
to be recognised when it overflows into the root of the neck and the connective 
tissue of the chest wall. Branch iolecta sis is an occasional sequel of the 
disease. 

Oonyulsicins may occur in infants and younger children, and prolonged 
attacks of glottic spasm may induce asphyxial fits. Aj)hasia, coma, hemi- 
plegia, paralysis of ocular nerves and defects of sight, hearing, and intelligence 
s'Sin^Imes supervene. Bulbar paralysis and polyneuritis have also been 
described. Cerebral congestion and meningeal hiemorrliages account for 
Some of these com j)li cations ; others, such as polyneuritis, are probably due t o 
toxaemia. Defect in vision is sometimes found to be due to retinal hceinor- 
rhage or detachment. 

The strain of the recurrent paroxysms of coughing may induce diiiitation 
of the right ventricle of the heart, subconjunctival hfiDniorrhages, c*pistaxis, 
bleeding ft'om the mouth or ears, hremoptyais, and hamiorrhage on the 
surface or less commonly in the substance of the brain. Otlier results anj 
the appearances of herniae and prolapse of the rectum. 

True nephritis is rare, but albuminuria may appear. Glycosuria is 
occasionally seen. 

An unhealthy condition of the naso-pharynx may persist after the cough 
has subsided, and no other disease except measles has such a bad reputa- 
tion as whooping-cough as a forerunn^^r of huherculous manifestations. 

Diagnosis. — In the absence of known exposure to infebtion, diagnosis 
may be impossible until the whoop is heard ; but the significance of a 
paroxysmal cough, worse at night and terminating in vomiting, should not 
be overlooked. The disproportion b€».tween the violence of the cough aiul 
the accompan)dng physical signs in the chest is also noteworthy. VA'hen 
broncho-pneumonia does supervene the whoop may cease. In infants the 
cough may be paroxysmal and asphyxiat mg, but the whoop not developed ; 
in such cases, as also in adults when the whoop is aKsent, the diagnosis may 
be cleared up by the occurrence of infection in contacts. 

The spasmodic cough of brojachi**! irritation and of adenpids is apt 

to be but the whoop is wanting. The saihe observation applies 

to the obstinately recurrent coughs of influenza and broncliiolectaais. In 
children, laryngeal inflammation of catarrhal or of syphilitic origin may induce 
paroxysms of cough and laryngeal spasms, but the tone of the cough at once 
indicates its laryngeal origin. Conversely, whooping-cough in its early 
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stages, if accompanied by an unusual amount of laryngeal catarrh, may be 
confused with the laryngitis of measles or of d^htheria. 

In the catarrhal stage the malaise, cough, pyrexia and slight fullness of 
the abdomen with perhaps some irregularity of the bowels, may arouse un- 
founded suspicions of early general tuberculosis. 

The leucocytosis of whooping-cough, which is considerable in the early 
stages, may prove of assistance in the early diagnosis of the disease. An 
authentic history of a previous attack puts whooping-cough for all practical 
purposes out of court, second attacks being excessively rare. 

The presence of the sublingual ulcer is only to be expected after the 
incisors have appeared. Occasionally it is seen in other conditions of per- 
sistent cough. 

Prognosis. — Whooping-cough is a much more serious malady among 
the children of the poor, and in those suffering from malnutrition, rickets, 
tuberculosis, or a predisposition to chest troubles, than it is to healthy 
children in comfortable circumstances. Apart from this, age constitutes the 
most im})ortaiit prognostic factor. Infants jmd c hi Idre n und^, j3^.yeara ..of 
age suffer a considerable mortality, which for the first 12 months of life is 
estnriated at 25 per cent. The mortality decreases rapidly after the third 
year, and after 10 years of age is insignificant. Hence it is found that 
more than two-thirds of the deaths from whooping-cough occur during the 
first y(‘ar of life, the younger the infant the worse being the outlook. Of 
complications, broncho-pneumonia causes most of the deaths, occurring 
chiefiy in the winter months. In the summer, ileo-colitis comes into 
prominence. 

Convulsions, especially if rej)oated, are of grave omen. Death at times 
occurs suddenly from asphyxia due to sustained laryngeal spasm, or from 
heart failure or intracranial hfleraorrhage. When tuberculous lesions are 
preseut these may be stirred into activity by the infection, and especial care 
is necessary. 

A cautious prognosis should be given with regard to paralytic seguels, 
since in a number of cases these prove permanent. 

Treatment. — Isolation should be enforced, but free ventilation with 
abundance of fresh air is desirable, and gives better results than confinement 
ill a close room and the inhalation of medicated vapours. In the absence 
of fever, patients may be allowed up and out as much as possible, provided 
isolation can be maintained. In suitable weathex„, 

treatment may be adopted even for those patients who are confined to their 
beds. A light binder should support the abdomen, and the clothing be loose 
and not too Jieavy. When lung complications are present a jacket of gauze 
tissue slioiild be worn. The diet should be light and digestible, excess pf 
starchy and saccharine food being avoided. When vomiting is persistent it is 
a good rule to administer food in small quantities immediately after the 
jiaroxysms of coughing. Overloading the stomach may aggravate the cough. 
A diet of milk or whey may be necessary in some instances. Rectal feeding 
is very unsatisfactory. The chest may be rubbed as a routine with some 
sTimuTati ng lini ineht . 

As regards drugs, there is no specific, although quinine or euquin ine in 
large doses have been regarded as such. During the catarrhaFstage simj’ 
expectorant mixtures are sufficient, and later the parbxj^rns inay "be mo 
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by sucli sedatives as bromide, belladonna, antipyrine, bromoform, chloral, 
paregoric and heroin, all of which have their advocates. P erhap hejladonn a 
^ in increasing doses and anti pjrineii re the most generally useful ; thfiiajttfil^ Diay 
be given to a child in 3oses of 2 or 3 grains with small doses of iodide of 
potassium and expect(5l‘aiits every 4 or 6 nours. Bromoform is insoluble and 
difficult to suspend in mixtures ; the dose is 3 to 6 minims. Great care is 
necessary to avoid accidents. Benzyl benzoate has lately been highly 
recommended — from 6 to 40 drops of a 20 per cent, alcoholic solution being 
given 3 or 4 times a day according to age and the severity of the disease. 
Syrup of garlic is also advocated. It is claimed that intramuscular injections 
of ether in doses of 1 or 2 c.c. given every 2 days reduce the number of 
])aroxysins. The method is painful. Vaccine treatment with the Bordet- 
Gengou bacillus is still on its trial. The results appear contradictory. Atten- 
tion should be paid to the condition of the nose and throat, and adenoids 
removed as soon as possible, since they tend to maintain the cough. During 
convalescence, quinine and mix vomica are useful tonics, and a change to the 
seaside Is advisable. 

Radio-thrraj}ij, consisting in one or two exposures of the tracheo-bronchia! 
glands to J-f pastille dose of X-rays applied to th(^ back through a suitable 
lilter is said to mitigate the severity of the diseas(‘ and reduce the mortality. 
The injection of the serum of convalescents, on the same lines as in namsles 
{(J.v,) has been recommended. 

Complications should be treated on general lines. Obstinate vomiting 
neecb careful management as regards feeding, and hydrochloride of cocaine 
in quarter-grain doses 3 times a day has been recommended. Asphyxial 
attacks may be treated by pushing forward the lower jaw and applying 
artificial respiration. Intubation has been practised in some very severe 
cases. 

Altliough the infectivity of the paroxysmal stage, especially of its latter 
part, is problematical, patients should be isolated for 5 weeks from the 
commencement of tlie whoop, provided the paroxysmal cough and whoop 
have ceased for a fortnight. Tlie quarantine period for rion-imiiiune contacts 
is 21 days. Disinfection of rooms and cldtliing is desirable. 

('nAHiu:s K. Box. 


ACUTE ANTERIOR BOLIOMYELITIS 

Definition. - -Acute poliomyelitis — an acute, specific, infectious, febrile dis- 
ease, occulting sporadically and sometimes epidemically — is incident cliiefly 
upon young children, though no age is exempt. It is due to the infection of the 
respiratory passages with a minute micro-organism, which can be cultivated, 
and, when injected into monkeys, reproduces the disease, and can again be re- 
covered from the diseased nervous tissue of the infected animals. The clinical 
aspect of the malady is that of an ac^eiebxile illness of short duration, accom- 
panied or followed by severe nervous symptoms indicative of damage to the 
grey matter of the spinal cord, brain stem, cerebrum or cerebellum, or any com- 
bihsktidii of involvement of these structures. The lesion of the spinal cord pro- 
duces acute atrophic paralysis ajtrophio jiaJjay}, that of the cerebrum 

produces most commonly hemiplegia (infan tile hemiplegia), that of the brain 
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stem produces paralysis of cranial nerves and nuclei (most commonly 
gpIithalmopIe^daL and that of the cerebellum, ataxy. 

It is probaWe^that the disease frequently occurs without nervous mani- 
festations, as a short febrile illness with complete recovery. Carriers of the 
disease, who do not themselves suffer, but from whose respiratory passages 
the organism of the disease can be recovered, are probably common, and these 
are important agents in the propagation of the disease. 

iEtiology. — A most constant feature of the disease is its incidence in young 
children. During the first year of life, children seem almost immune ; but 
during the second and third years they are most often affected. As age 
advances after the third year, the incidence rapidly declines, and while cases 
occurring in early adult life are common enough, the disease becomes very 
uncommon after middle life. It would appear that the immunity during the 
first year. is acquired from the parent, and that the rarity of the malady in 
adult life is due either to all the siisceptibles having been picked out by the 
disease in childhood, or to the majority of the community having been pro- 
tected by the occurrence in early life of an abortive form of the disease with- 
out nervous manifestations. The sexes are equally affected, and heredity 
is not a factor. The disease is much more prevalent during the hotter months 
of the summer, usually the months of August and September in the northern 
hemisphere, and the months of March and April in the southern hemisphere. 
The oxperinientai incubation period in monkeys is from 10 to 20 days. 
In man it seems to be much briefer, and may certainly be as short as 72 hours 
frdrTra' carrier infection. Since a subject may provedly first carry and then 
succumb to the infection, the incubation period may be several or many 
days. Idiere is no sat isfactorv evodenre that the infection can be trans- 
mitted by one who is suffering from tlie disease, since no case admitted into 
the children s ward of a hospital has ever infected others. The \driis seems 
only transmissible when existing in the purely saprophytic state, namely, 
lipoh the mucous membranes of carriers and of those in the incubation stage 
of tlie infection. 

Though usually sj)oradic, the disease may become epidemic. The first 
important epidemic was described by Medin at Stockholm in 1887. Another 
occurred in Rutland, Massachusetts, in l89I, and in Sweden and Norway in 
1809 a very large epidemic investigated by Wickman occurred, and since this 
time many other epidemics have been reported from all parts of the world. 
These epidemics have proved that the disease spreads along the paths of 
human intercourse only, and that it is s})read by individuals who are carriers 
of the micro-organism. No other factors i]i the spread of tlie malady are 
definitely known, although Aycock has collected some evidence of the convey- 
ance of the infection by milk. There seems to be little or no tendency for 
tlie disease to occur in institutions, or to sjiread through the inhabitants of an 
institution. 

Pathology. — In 1909 Landsteiner and Popper and several other investi- 
gators succeeded in transmitting acute poliomyelitis to monkeys, by the intra- 
peritoneal injection of an emulsion of the spinal cord from a case of that 
disease. In the following year Flexner and Lewis, by intracerebral injection 
of a similar emulsion, were able to transmit the disease through a series of 
monkeys. In 1913 Flexner and Noguchi succeeded in cultivating the organ- 
ism of poliomyelitis under anaerobic conditions upon a mixture of ascitic 
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fluid and fresh kidney. Ttie micro-organism consists of miniit/C globoid 
bodies, measuring 0*15 /t to O’S ft in diameter, which are arranged in 
pairs, chains or masses. They resist the action of glycerin, are capable of 
passing through the Berkefeld filter, and can be detected in sections of the 
infected nervous tissue. On inoculation the organism reproduces the experi- 
mental disease in monkeys, from which animals it can be recovered in pure 
culture. Infection either by means of the virus obtained from an infected 
spinal cord, or by means of the cultivated organism, is most easily produced 
by direct injection into the brain; but injections into the peritoneal cavity, 
the anterior chamber of the eye, the subcutaneous tissue, the intrathecal 
space and the nerve trunks, have all been successful in producing the disease 
with varying degrees of certainty. Injection into the blood nearly always 
fails, as the blood seems to have a definite destroying influence upon the 
organisms. It has been shown that the disease can be commiinicat^id to 
monkeys by applying the virus to the uninjured nasal or intestinal niucous 
membrane. In living patients during the acute stage, and in those who liave 
died of the disease, the presence of the microbe has been detected in the 
secretions of the mucous membranes of either the mouth, the nose, the U})[>er 
air passages or the intestine of so large a proportion of the eases, as to justify 
the conclusion that the virus is always present upon these mucous surfaces 
in patients suffering from poliomyelitis during the acute stage, and it is 
probable that the disease is conveyed from one subject to another hy means 
of the secretion of these mucous membranes. 8imi!a)ly the y)resence of the 
virus has been proved in patients suffering from the abortive form of the 
disease without nervous symptoms, and in apparently healthy contacts who 
thus serve as virus carriers. 

From the remarkable difficulty in infecting animals witli jxflioinyelitis 
by means of the blood stream, and from the fact tliat these can be infected 
by local injection of the virus into a nerve trunk, and that severanc.e of the 
nerve trunk upon the proximal side prevents infection, it seems crertain that 
the virus reaches the central nervous sy.stein by means of tin* ]:)erineurai 
lymphatics, as is the case also in rabies, tetanus and diphthena. The virus 
is never found in the cerebro-spinal fluid. Infection seems to tak<‘ [dace 
direcfiy frolh one individual to another, by droplet infection from the l,>reath, 
and the evidence is against the transference of tlie disease by means of 
fomites or vermin. 

After recovery from poliomyehtis, both natural and experimental, active 
immunity is developed, and Netter and Levaditi have shown that this im- 
munity is associated vdtli active princijdes occurring in the blood, which 
neutralise the virus. Artificial immunity can be produced in monkeys, both 
by the injection of emulsions of dried spinal cords from cases of the disease, 
as in rabies, and also by the injection of much -diluted virus. In whatever 
way infection arrives, the virus is conveyed to the nervous system by means 
of the ])erineural lymphatics, and is there fixed in the grey matter, and 
especially in the grey matter of the spinal cord. It may be found in the fluid 
of the subarachnoid space very soon after infection ; but it rapidly disapjiears 
from the cerebro-spinal fluid. 

The essential [lathological change which occurs in the nervous system 
is an acute inflammation of the interstitial tissue, esjiecially of the grey 
matter, with local destruction of the nerve elements according to the severity 
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of tlio inflammation, and also a general toxic affection of the nerve cells. 
In tile acute stage the pia mater of the affected region is infiltrated with 
small round cells some of which escape into the cerebro-spinal fluid, giving 
rise to tlic lymphocytosis of that fluid characteristic of poliomyelitis e^rly 
in the acute stage. All the vessels of the affected region are engorged, and 
small Iia3morrhages are not uncommon. The vessels are surrounded by very 
jiuiiH'rou.s small round cells which produce a remarkable appearance termed 
” or “ .m uffiitf ” of the vessels. A similar condition of the vessels 
occurs in rabies, in retnargic encephalitis and in syphilis, but poliomyelitis is 
distiiigULshed from these by the occurrence of a considerable number of 
polymorphonuclear cells among the lymphocytes in the perivascular 
exudation. Sometimes thrombosis occurs in the vessels and this, in 
addition to the acute inflammation and subsequent necrosis, is the cause of 
the softening of the affected region which is often present. In the grey 
matter, in addition to the vascular changes above described, many of the 
muve cells are seen to be surrounded by small round cells, and neur^hages 
deiived from the glia elements are seen adherent to the nerve cells, and 
aciivady destroying them. When the stage of acute inflammation subsides, 
it leaves a local necrosis which, according to the severity of the initial 
inflammation, may be so extensive as completi'ly to destroy the affected 
region, or so slight as to allow of almost com])lete recovery of function. 
Subsequently the affected region becomes reduced in size and sclerosed 
from neuroglial proliferation. 

Tiie musei(*s which are innervated from the affected region waste coni- 
])l(‘tely or partially, according to the degree of destruction of the nerve cells. 
Some of the musc-les, such as the biceps, seem always to undergo fibrous 
degeneration, while others, such as the gastrocnemius, undergo fatty 
demmeration. The muscle fibres of tlie muscle spindles do not degenerate, 
and ’‘cont ain a normal nerve fibre. 

Ccrebro-f ^mna I fluid * — in the early days of the. disease there is usually a 
pleocytosis, lr< 7 m a moderate to a very large increase of cells ; tiie **ells are 
usually lN’m])ho(*ytes, but sometimes polymorphonuclear cells predominate, 
both early and late during the jiyrexial peiiod ; the albiiniiii content is in- 
creased ; "the chluiide^s are presentTirm^^^ amount, and the rcxluction of 
Fohling's solution is normal. The fluid is cle^ir and under abnormally high 
pres.sure. J he iymphueydiosis is however evanescent, and the cell count 
usually drops to normal at cwd of a foitiiight. In a few cases in which the 
diagnosis was Indubitable >ve have louiid the eerebri>-spinal fluid normal 
throughout. 

Blgojl , — Iti the early stages of the disease there is a constant and very 
mariced polymorphonuclear leucoc^;^^i§ which may reach as high as 
with lymphocytic le ucoxyn ia. This leuc<x*ytosis soon disa^fij^ra 
w'lien the fever " 

I^y ^n p hoid tissues. —AW cases of poliomyelitis examined by necropsy show' 
strjlcmj^ iypertiTai ra of the lymphoid tissues, including the tonsils, the thymus, 
t li ^ y ill p hold 1/1 83 u e 61 tijie and the superficial and deep lymphatic 

glands. The spleen is enlarged and the Malpighian bodies prominent. 

Symptoms. — The general febrile symptoms of poliomyelitis are much 
the same in all the. cases and vary ouly as regards degree of severity. The 
nervous lesions are, however, local, and, according to their situation and 
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severity, or their absence, as the case may be, the various types of polio- 
myelitis have been excellently grouped by Wickman on an anatomical 
basis as follows; (1) The spinal form ; (2) the brain stem form; (3) the 
cerebellar form ; (4) the cerebral form ; (5) the meningitic form ; (6) the 
neuritic form; (7) the abortive form. Obviously any combination of the 
first six forms may occur. Of these varieties only the spinal and the cerebral 
forms are common. 

The onset is abrupt and is usually accom])anied by fever, which develops 
rapidly and lasts but a few days, and rarely longer than 7 days. The 
fever may be ushered in by a chill in adults, and by convulsions in children, 
and especially in infants. General malaise, headache and pains in the limbs 
are complained of by patients who are old enough to describe their symptoms. 
Very important among the early symptoms and in sligljt cases are nystagmus, 
diplopia, and short, jerky, involuntary movements in tlie outstretclied liamis. 
Gastro-intestinal disturbances, such as anorexia, vomiting and diarrhoea are 
common. When the. onset is. severe, there may be delirium and stu])or witJi 
.head retraction, pain and rigidity on passive movement of tlie neck and back, 
iKernig’s sign and incontinence. Usually the skin is Hushed and the 
I pressiem. bright, the latter point contrasting with the ex])rcssi()n of many 
forms of meningitis. The muscles are often tender to pressure and the 
joints painful on movement, and these signs, with the spontaneous pains, 
may persist for many weeks. In a minority of the cases, the general symp- 
toms are absent or so slight as to esca})e notice, and the nervous sym])toms 
are the first evidence of illness. This absence of general symptoms and 
of fever seems to occur only in the spinal form of the disease, and in 
children. 

S pinal Fok m. — In young children, the paralysis is often not aj)parent 
until ffie'''sccbnci dr third day after the onset. In older children and in 
adults, the paralysis is usually present within 24 hours of tlie onset. Tlie 
paralysis is always of the cpinplete flaccid variety, with loss of the deej) 
reflets in the region of the paralysis, arid subsequent atropliy of the muscles ; 
it develops very rapidly in most of the cases, and seems to Iiave its full limit 
of distribution at the moment of its appearance. In those cases, howevfU’, 
commencing in the legs, the paralysis spreads slowly ujiwards and gradually 
affects trunk and arms successively (ascending or Landry type) ; or, conversely, 
it may commence in the arms and spread to trunk and legs afterwards 
(descending type). In rare cases, after remaining stationary for from 2 
days to a fortnight, it may suddenly spread to othi*r regions. Tliis sudden 
extension, after the lapse of days, has been observed in experimental polio- 
myelitis in monkeys. 

The paralysis is generally much more widely spread at the onset than it 
is destined to be permanently. Thus all four limbs may be at first completely 
helpless, and there may be later complete recovery in all but one limb. Here 
the widely spread temporary paralysis must be due to a toxic and recover- 
able affection of the nerve cells, whereas the permanent palsy is tlie result 
of an actual destruction of the cells by a necrotic lesion. The paralysis may 
affect any of the muscles of the body, but those of the legs are by far the 
most commonly involved. The trunk muscles may be affected alone giving 
rise to marked spinal deformity, usually of a scoliotic or kyjiho -scoliotic type. 
The narrowing down of the initial, widely spread paralysis begins to 
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show itself after the end of the first week, and any muscle which will recover 
useful power will have done so before the end of the third month. It will 
occasiOfiatly be hdiiced that the deep reflexes are not lost in the paralysed 
region in the early days of the disease' and, where this obtains, recovery is 
always complete. The paralysed muscles undergo atrophy, which is more 
rapid and complete in those which are to show no subsequent recovery : 
they show a reaction of degeneration. They are flaccid from the first and 
in the course of time tend to develop a degree of fibrotic contracture. Any 
muscles which show response to faradism three weeks after the onset will 
completelj recover. There is usually a considerable degree of vasomotor 
palS^ when a limb is paralysed, and there may be some retardation of grpwfh. 
Considerable deformities of the body and limbs may arise as the result* of 
the loss of support which results from the paralysis, from the action of un- 
opposed muscles, and from the occurrence of contractures. Such deformities 
may involve actual dislocation of joints, as in the shoulder-joint, where the 
deltoid is paralysed and the pectorals escape. 

In rare cases, the local lesion of the spinal cord is not confined to the 
grey matter, but involves also the contiguous white matter of the lateral 
column, giving rise to signs of lesion of the pyramidal tract and perhaps 
also of other neighbouring tracts. Obviously, such an extension of the 
lesion to the white matter neighbouring upon the ventral horn may give 
rise to loss of pain and temperature sensibility below' the level of the lesion 
upon the whole of the opposite side ( Bro wm S^quaj^di^j5y;i^dr^^ 

Paralysis of the cervical sympathetic 'Ts not infrequently* met w'ith in 
those cases where the lower cervical and first dorsal segments are involved, 
with the usual signs of a small pupil and narrow' palpebral aperture on the 
affected side. It is generally a transient phenomenon. When the limbs 
are aflected, paralysis of the blood vessels, most marked at the periphery, 
is the rule, and there is permanent coldness to touch and pinkness or blue- 
ness of the skin, greatly increased by exposure to cold. 

In the course of time, the bones of the afiected limb may show con- 
spicuous smallness from retardation of grow^th, if the disease has T>een 
incident during the })eriod of growth. They become unduly fragile from, a 
rarefying process, their ridges and bony prominences atrophy and do not 
further develop, but there is never the same degree of arrest of growth of 
a limb as is sometimes seen in infantile hemiplegia. 

Disturbances of sensibility of an objective kind are rare and are almost 
always transient, and amount to blunting of pain and temperature sensi- 
bility, doubtless from involvement of the spino-thalamic tracts which are 
contiguous to the ventral horns. Subjective disturbances are common and 
may consist of severe local pains in the limbs, back or neck. Tenderness of 
the muscles and pain on moving the joints are vsometiraes very prominent, 
and may persist for many weeks. Sphincter paralysis is quite common in 
the early stages where the liimbo-sacral enlargement is afifected, but it is 
alw^s transient and lasts but a short time. 

The reflexes, both superficial ami.de<?p, at first lost in the afiected 
region, and indeed are generally absent throughout the body in the early 
stages of a severe case, from the general toxic effect upon the nervous system. 
In the later stages, they return or remain permanently absent, according 
as the muscles recover or not. Any sign of a returning reflex, either deep 
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; or superficial, in the early days of tiie illness is a most useful prognostic 
indication that tl»e muscles concerned with the reflex will entirely recover. 

It has been customary to divide the clinical aspect of poliomyelitis into 
four periods, namely — (1) The period of general febrile symptoms; (2) the 
period of development of the paralysis ; (3) the period of rapid regression 
of the paralysis ; and (4) the period of atrophy and deformities. Sucli a 
division, though useful for the purposes of memorising, is largely artificial, 
the true clinical periods being, before the nervous system is involved and 
after tlie especial nervous manifestations have developed. 

Course.— The febrile stage with general symptoms may be so little 
marked as to escape notice, and this is most often seen in young children, 
but rarely if ever in adults ; or it may be exceedingly severe, with con- 
vulsions or delirium and stupor. Usually the temperature abates upon the 
third day, and the entire febrile movement does not last more than a week. 
The paralysis most often appears on the second or third day in children, 
and in adults upon the second day. When first apparent, the paralysis is 
usually complete and does not subsequently spread. In rarer cases, it is 
slight when first noticed and it rapidly deepens to its full extent. Still less 
frequently, it begins locally and s])read8, constituting an ascending or de- 
scending type, and this has been most often met with in epidemics, such as 
occurred in Scandinavia in 1905. Sensory disturbances and sijhincter trouble 
are often absent, and, when present, usually pass off within a few days of 
the onset of tlie ])aralysis ; but in some cases much pain, tenderness 
of the muscles, and pain on moving the joints may persist for many 
weeks. 

Most commonly within a few days of the onset of tlie j^aralysis a very 
considerable remission occurs, and "the paralysis becomes much narrowed 
down in its limits ; thus, with an initial paralysis of all four limbs and trunk, 
the limbs recovered rapidly, leaving a permanent partial paralysis of the 
trunk, and in a case where botli legs were f)aralysed, the one recovered power 
within the first week, leaving the other jiermanently crip])led. Sometimes, 
however, there is no rapid improvement or narrowing of tlie region of paralysis 
whatever. These results are to be explained pathologically in tliat those 
regions where the paralysis is due to a toxic effect the nerve cells, 

which is a recoverable lesion, rapidly recover, whereas this does not take 
place where the nerve* cells have been destroyed by necrosis following the 
inflammatory lesion. 

The paralysis remaining after the rapid improvement is final, and 
admits of such im])roveinent only as may occur from the recovery of a few 
cells which have escaped destruction upon the confines of the inflammat-ory 
lesions, and such recovery is very slow and never reaches more than a slight 
degree. A certain slow improvement in those paralysed muscles which 
retain some voluntary power is often observable, and is referable to hyper- 
trophy of function in those elements which remain and to the acquisition of 
the aptitude which necessity produces. On the otlier hand, children afflicted 
with this disease during the period of active growth will often show what 
seems to be a progressive diminution of power in the weak muscles, and 
which is, in reality, a relative failure of these muscles under the strain of 
the increasing weight and length of the body and linibs. 

Death is uncommon at any stage in the spinal form of poliomyelitis 



ACUTE ANTERIOR POLIOMYELITIS 


141 


except during epidemicH, when severe general symptoms are followed by 
widely spread paralysis, involving all the respiratory muscles, and in these 
cases it takes place on the first day of appearance of the paralysis. Weakness 
of the respiratory muscles and especially total intercostal palsy is not infre- 
quently an indirect cause of death, even at long periods after the onset, if 
bronchitis or broncho-pneumonia occur. 

Diagnosis, — During the stage of general pyrexial symptoms and before 
the nervous manifestations appear, a definite diagnosis can hardly be made ; 
but it may be suggested by tlie time of year, by tlie prevalence of an epidemic, 
and by the combination of a polymor]>honuclear leucocytes ip |)|p Qd 
with a lymphocytosis in the cerebro-api nal flind. Wlien tKe paralysis first 
sets in, the diaghosis has to lie made' Tfom rhe,pma»tUm> in which the< 

painful joints may cause an apjiearance of severe paralysis. An examination 
of the reflexes wull at once distinguish the two conditions, for both the super- 
ficial and tlie deep reflexes are brisk in rheumatism and lost in pohomyelitis. 
In the same way, sypliilitic pseudo-paralysis (acute syphilitic epiphysitis) 
may be diagnosed from poliomyelitis. From acute poly n.eprit^s and Iian(l:Q;;’i^ 
paralysis, both of wliich maladies may liave a pyi'exial onset with sirnflar' 
genfrral''“Bympt oiiis, poliomyelitis can generally be distinguished by the 
sudden onset of the paralysis and by the absence of any spreading tendency, 
and probably by the lymphocytosis in tjie cecebro-api^al fluid, and later on, 
by the permanent atrophic paralysis. In the rare spreading types of polio- 
myelitis, the latter two points alone serye to make the diagnosis. 

From almost all of tlie local lesions of the spinal cord, membranes and 
roots, whether these are of rapid onset, as for example hfematomy^ii^ and 
acute myelitis, or of slow onset, sucli as tumour, inflaminSlr6jJ.¥p3 
polic) myel itis is at once distinguished by the absence of the conspicuous 
sensory loss and sphinct(3r trouble wliich accompany the former diseases. 
In the final stage of permanent muscular paralysis and atrophy, deformities 
and contractures, poliomyelitis presents little dilliculty of diagnosis, but it 
should be borne in mind how frequently def ormities of the trunk and especially 
lateral curvature of Iheir mi giiiiii s^g ht altaeks ofj'his malady 
wheTe thc l esiona are cojifinadlQ 

"Prognosis. — It is doubtful whether complete recovery occurs in any case 
of poliomyelitis in which paralysis has once set in. Though in some cases 
recovery may be nearly complete, yet there seems always to be some region 
in which permanent muscular atrophy persists, and in cases which otherwise 
clear up, this is frequently in the spinal muscles, giving rise to a lateral 
curvature. From this condition of nearly complete recovery to one in which 
there is not the slightest recovery from the initial paralysis, there is every 
gradation. The prognosis is not influenced by tlie severity or otherwise of 
the general sym])toms, for the paralysis may be vsliglit where the general 
symptoms are severe, and vice versa. Incomplete paralysis or the presence 
of reflex action, either superficial or deep, in any region at the end of the first 
week after the paralysis has set in, is a sure indication that useful recovery 
will occur in that region. Those regions which remain completely paralysed 
for several wrecks after tlie onset are certain to remain permanently disabled. 
The prognosis as to the eventual usefulness of disabled limbs, or as to eventual 
power of walldng, depends upon a consideration of the muscles which are 
permanently paralysed, as to whether they are eiisential muscles or not, and 
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whether they can be assisted or supplanted by any mechanical apparatus 
which is light enough for the weak limbs to carry. 

* Second attacks of poliomyelitis are exceedingly rare, but two such cases 
have been recorded by Eshner and by Sanz. The occurrence qI progressive 
Muscular atrophy in subjects who have in early life'been afiicted with polio- 
myelitis is not very rare, and it is usual for the progressive atrophy to com- 
mence in the region originally affected by the poliomyelitis. Potts has 
recorded a series of 28 such cases, and several others are to be found among 
the records of the National Hospital. 

Treatment. — In the acute stage, the patient should be kept at rest upon 
a soft bed and fed upon a diet suitable to the febrile condition. Since the 
malady is an infectious, specific fever, and since the virus is known to exist 
upon the nasal, buccal and respiratory mucous membranes, and is presumably 
spread therefrom, bed and utensil isolation is necessary, with sterilisation of 
any contamination from the mucous membranes and mild daily disinfection 
of the mouth and nose. Lumbar puncture should be performed at once and 
repeated daily for 4 days, and the fluid freely drawn. Tliis operation by itself 
often relieves the most acute symptoms, and is to be used not only as a method 
of diagnosis but also as a means of treatment. Salicylates, especially in the 
^ form of aspirim will relieve the pain and fever, and seem to be decidedly 
J! peneficiat! Itjmin be very severe there is no contra-indication to the use of 
morphine. On experimental grounds it is advisable to administer hexa- 
methylamin in large doses, 10 grains (0 6 grin.) 4-hourly, even to young 
^children, the only disadvantage being that this drug occasionally gives rise 
to haematuria. If the respiratory muscles are seriously involved, belladonna 
or atropine is of great service both in stimulating the respiratory mechanism 
and in checking accumulation of bronchial stH-retions. Tlieri* is conclusive 
evidence, both experimental and clinical, that thejiliTum of those who luj^ve 
recently r^govered from the disease will protect from nifeiitioii, and if ad- 
ministered early in a developed case will mitigate its severity and lessen or 
])revent the development of [laralysis. Such a serum is to bo obtained from 
tiie Ministry of Lubhc Health. 

Best and j^ostme . — It is all-important to secure as complete physiological 
rest'as'l^pd^rBre for the weak or paralysed muscles for some time after the 
onset. Even in the slightest cases, the patient should be kept in bed for at 
least 3 weeks, during which time attempts at volitional movements should be 
discouraged. The posture of the paralysed region should be such as to secure 
the relaxation of the paralysed muscles ; for if they are kept stretched by the 
action of opponent muscles which are not paralysed, recovery is greatly 
hindered. Appropriate postures can be secured by pillows, sandbags, splints 
and other devices. After a few weeks have elapsed, ma.ssage and passive 
movements should be regularly employed and re-cducationary exercises com- 
menced, where there is sufficient power. Electrical treatment in any form 
is of very doubtful value. Re-education should be assisted by every 
appropriate mechanical device, but it must be carefully borne in mind 
that every mechanical apparatus which overweights the weak limb places 
a nfillstooe around the neck of recovery. The lightest possible shoes 
should be worn, and if “spliflts are indicated the excellent and almost 
weightless, moulded, celluloid splints should be employed, to the absolute 
exclusion of all heavier varieties. In the re-education of the legs for walking. 
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a walking- machine on wheels is a necessity. Contractures and deformities, 
which hinder useful action, should be dealt with by passive movements, 
splinting, tenotomies and other surgical procedures. 

2. — In this type, the incidence of the lesions 
is upon the grey matter of tne brain stem from the naedujla to the re^on 
of the red nucleus. The general symptoms of the onset are as in the splii! 
form, but there Is likely to be in addition hea d re traction and stiffness of the 
neck muscles. In })lace of the paralysis ofTrunk and limbs theTe’'ifif‘bTiIbirp; 
facial, trigeminal or ocular paralysis, according to the situation of the lesions. 
There may be nystagmus, if any of the cerebellar connections are involved, 
and tremors, if the red nuck^i are affected. An extensive lesion of the medulla 
itself proves very rapidly fatal. Lesions of the upper brain stem are more com- 
monly survived, and the resulting clinical pictures are, in order of frequency 
of occurrence, facial paralysis, spastic trcmulousness from involvement of 
tlie upper part of the brain stem, and lastly ocular paralysis with nystagmus. 
Any combination of these forms may occur with one another and with the 
spinal, cerebellar and cerebral forms of the disease. 

It is likely that many of the cases of acquired strabismus following con- 
vulsion or febrile illness in children are of this natme. Special mention is 
necessary of the facial paralysis which is usually attributed to a lesion of the 
facial nucleus. Wlit n occurring in conjunction with the s])irial or with the 
cerebral form of the disease its cause is obvious, but when it arises as an 
isolated event, its origin in poliomyelitis is dilhcult to determine. It is 
by n(.) means proved that the commonly occurring facial paralysis in 
poliomyelitis is due to a pontine lesion at all, and there is very good evidence 
that it is du(‘ to a lesion of the trunk of the facial nerve, for in the cases of 
facial paralysis which we have seen, associated with well-marked poliomyelitis 
m other regions and therefore incontrovertible, the facial paralysis has always 
been of the peripiierid.jaaid nuQl€i 0 a:.Jt>:pe ; it has always 
unilateral and lias always completely recovered. Moreover, the well-known 
ass ociation . of kernes zoster (which is a peripheral nervous-system lesion) 
with p^o myelitis, both as a symptom and in the same seasonal prevalence, 
and its common association with facial paralysis, are evidence that lesions 
of tlie peripheral nerve trunks do actually occur m poliomyelitis. 

3. The Cerebellar or Ataxic Form.— Here the incidence of the lesion 
is upoh TTie cei:eMfWtli, ana the clinical aspect is the acute onset of cerebellar 
ataxy with vomiting, head retraction, rigidity of the neck and spinal lym- 
pbocytosis. Curiously there is often no nystagmus. The nature of such 
cases of cerebellar ataxy of acute onset in childhood has been proved by the 
pathological findings, by the coincident appearance of the usual signs of spinal 
poliomyelitis in some cases, and by the recorded instances of one child of a 
family being seized with an ordinary type of poliomyelitis and another at 
the same time with the ataxic form. The cerebellum being an organ in which 
very great or complete compensation occurs for partial destruction, provided 
that the damage be not too extensive, it is not surprising to find that many of 
the cases of cerebellar poliomyelitis make a rapid and complete recovery, 
while others in which the destruction is presumably much more severe make 
a slow and gradual improvement. 

In the diagnosis of this condition acut e symuietrical vestibulitis must be 
carefully separated. The latter disease resembles the former (51oseIy, in that 
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k pyrexial attack is followed by the acute onset of severe cerebellar ataxy, 
|but m acute vestibulitis the parent becomes rapidly and pornmnently stone 
feeaf, and’^all^tlie other ayraptoms soon disappear. Many of tie cases of ac ute 
pvestibiilitis have been diagnosed as cerebellar poliomyelitis with brain st(‘in 
involvement atfecting the auditory paths, but a moment’s consideration will 
make it clear that no gross lesion of the nervous system can produce per- 
manent and complete deafness as the sole result. 

4. TnE Cerebral Form. — The characteristic clinical ic^atures of this 
type ai^ tiiMfly very d iSTlIrfJcS . After a period of pyrexia and general symp- 
toms of variable severity and length, the patient is seized with convulsions 
which are remarkable for their severity and duration, it being no uncommon 
thing for the convulsions to recur frequently for the si^ace of a dozen or more 
hours. When the convulsions cease, the patient remains in a subconscious 
state for many hours, often for several days, and at the end of this time lie 
gradually rouses to reveal the physical signs — motor, sensory, psychic, or some 
combination of these — of the cerebral lesion. The lesion mav be unilateral, 


when the commonest result is a hemiplegia, or may be bilateral, giving rise to 
a double hemiplegia, and in some cases the central regions ot the brain escape, 
while other regions are seriously involved, giving rise to marked inejital 
defect which may be so great as to amount to conpilete restless idiocy. 
Local incidence of the lesions upon the various regions of tlie brain may 
cause a very varied clinical aspect. In one case under the ( are of one of us. 
a hemiplegia was associated with hemianopia of the opposite side. Not very 
infrequently the basal ganglia are the seat of destriietive lesions with the, 
appearance of spontaneous, involuntary movements, wliich may b«^ of an 
athetoid, choreic, myoclonic or tremulous type. Of tliese, athetosis is by 
far the most commonly met with. 

j Notwithstanding what has been said to the contrary by many writers, it 
s seems certain that cerebral poliomyelitis is by far th(‘ most common cause of 
infantile hemiplegia. It is my opinion tliat infantile hemiplegia due to any 
cause other than poliomyelitis is very rare. It is the rule for one-third of all 
cases of cerebral poliomyelitis to develop recurring eiiilepsy at a later age. 

5. T^ m ME NiNGiTi q Form> — One of the most interesting types of polio- 
myelitis, wliiclf '' gives considerable difficulty in diagnosis, is the 

meningitic form of the disease. The onset is sudden and is occasionally 
attended by convulsion and coma. The temperature is raised and may 
remain high for days, arul tlie usual symptoms of meningitis are present. 
Headache and vomiting occur. The is stiff and the head may be 

j ^acted ; there may be opisthotonos and nKidkyj)f the legs, and Kcrxiig's 
sigg jLs commonly present. Lumbar puncture reveals a cerebro-sjiinal fluid, 
clear and under pressure, which on. cytological examination may at first 
show no abnormality, but as the days elapse will contain an increasing iiumbej' 
of an increased amount of albumin and diminishcid sugar reaction. 

There are certain clinical points which will sometimes serve to distijiguish 
this type of the disease from other conditions of lymphocytic meningitis. Jn 
many of the recorded cases and in many which we have seen, careful examina- 
tion has revealed a local, flaccid palsy of some )»art of a limb, and, if such a 
palsy is present, it should go far to settle llffi diagnosis. Again, ajluiihed face 
and bright expression are oharacteriatic oI poliomyeiitis and c^ontrast J&ongly 
withTTne paTT, *“3311 facies of tuberculous meningitis, l.astly, it is 
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for the iiienirif^itic form of jjolio myelitis to recover and leave no intracranial 
se(^ue!nn, untt tliis will (listinjruish it from tlTe Invariably fatal tuberc^ous 
I n e nulgrtls . “ ^ 

The other coninion forms of lymphocytic meningitis are those due to 
tubercle, sinus throiu})osis, mumps, measles, lethargic encephalitis and 
8yf)hilis. In any questionable case, the discovery of the tubercle bacillus 
in the spinal fluid will settle the diagnosis, and a mixed polymorphonuclear 
and lymphocyte count with high lymphocytes is characteristic of tubercle. 
Tlie history in the case of mumps and measles, and the Wasserraann reaction 
in the case of syphilis, are important guides in the diagnosis. The treatment 
is that of poliomyelitis and meningitis in general. 

0. THjyNEiTiUTic Fok.m. — It has been shown in the foregoing pages that 
the poTfKUi of polidmyeTitis does cause a widely spread temporary abolition 
of function of the lower motor neurons, quite apart from the destruction 
of these same neurons by the local inflammatory lesions, and that the rapid 
improvement which occurs early, is due to a passing off of this toxic effect. 
The question then arises as to whether this same virus can cause the toxic 
effect, without giving rise to any local inflammatory lesions. In other words : 
can the virus of poliomyelitis produce a polyneuritis ? Wickman and other 
investigators of c]ndomics of poliomyelitis affirm that it can and does do so, 
and have recorded many examples. While the truth of their contention is 
probable, yet the only infallible ])roof that siudi cases, even thoiigli occurring 
in an epidemic of poliomyelitis, were really examples of that disease, the 
recovery of the virus from the patients was not established; the reason 
being that all these patients recovered. 

7. Tff E Arorttvk Form. — This type of poliomyelitis may be described as 
correspon^ng wntTf Tlie*^ stag(; of febrile and general symptoms bedore 

the appearance of the paralysis. The general bodily infection with the virus 
occurs, but it does not reach the nervous sy.stem, or affects it so little as to 
cause no characteristic symptoms. The attack as a rule is acute, with fever, 
headache and malaise, and in some cases slight nervous symptoms such as 
rigidity of the neck, pain in the neck and back and limbs. Paraesth^^hi# 
occur. Tliese symptoms are not followed by paralysis and recovery occurs 
\vrtTiTn a few days. Except when poliomyelitis becomes opidomic, it is hardly 
possible to detect the abortive forms of the disease. Nevertheless, since an 
epidemic of this disease among a ])opulation seems to immunise the whole 
population and remove all susceptibles, so that in a subsequent epidemic only 
tliose bt>rn since the previous epidemic are affected, it seems clear that affection 
with the slight abortive form of the disease wa.s the cause of the immunity. 

Doubtless in a country such as England, wdiere poliomyelitis never has 
been epidemic, the abortive form occurs frequently enough among the 
commonly occurring short febrile illnesses of children, which at present do 
not admit of definite diagnosis. 


I.ETHARGIO ENCEPHALITIS 

Early in the year 1917 an epidemic disease w*as recognised in Vienna, 
characterised by signs of general intoxication, bilateral ophthalm opleffla 
and m ark ed drowsiness, to whuffi Ecohomo gave the" n a ffVe " Enc e pn alitis 
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lethargical’ In the following year cases appeared in France and in England 
in increasing number, and Netter, who investigated many of the French cases, 
drew attention to an epidemic of an apparently similar condition wliich 
appeared in Northern Italy in 1890, to which the name “ had been 

given, cases of which seemed to have occurred in various parts of Europe 
during the years 1891-92. Mauthner made a pathological research upon 
“ nona ” in 1890, and was of opinion that the disease was of the nature of an 
acute haemorrhagic poliomyelitis superior. It is suggested that the epidemic 
disease occurring in the fifteenth century and known as the “ Sleeping Sickness 
of Tiibingen,” and that of the middle of the nineknuith century occurring in 
Northern Italy known as “ Dubini’s Electrical Chor^,” were examples of 
lethargic encephalitis. It seems certain from the investigation of end cases 
still living that a few cases of lethargic encephalitis were occurring in England 
as early as 1914. The disease has subsequently become scattered world-wide. 

iEtiology. — The disease seems to occur both sporadically and <‘pidemi- 
cally with no centre of spread. There is no evidence as yet to show that the 
disease is infective in the sense that it may be conveyed from one human being 
to another, the cases being for the most part widely and sparsely scattered 
through the country. It is more prevalent in the cold season of the year. 
No age appears to be exempt from the disease, and cases have occurred in tl)e 
seventh decade of life, but the malady is rare in young children and seems 
to be most common in the first half of adult~TTIe~’ 

Pathology. — The malady has no relation with botulism, as was at first 
thought by some observers, for it has no known association with food, and 
ihe Bacillus hotulinus has never been present. Nor is it an aberrant type of 
poliomyelitis as was at first argued, for its age incidence, seasonal prevalence, 
morbid anatomy and symptomatology are quite different from those of the 
Heine-Medin disease. Neither does it seem to have any relation to influenza, 
although the height of its epidemic incidence has twice coincided wit h a severe 
epidemic of influenza. Straus, Cleland and otliers have claimed successful 
transference of the disease to monkeys by the intra-cerebral inoculation of 
monkeys with an erauksion of nervous tissue from a human case. Lqcwe 
and Strauss have recently claimed to have gi own in pure culture on Noguchrs 
medium an organism (gjqboid) resembling that discovered by Flexiutr in 
poliomyelitis, and that suhe^tures carried through several generations 
have reproduced the disease and its histological picture in animals. They 
have obtained the organism from tlie nervous tissue, cerebro-8j)inal fluid, 
blood and nasal raucous membrane in human cases. Those results appear 
to |iave been subsequently fully confirmed by Thalhimer. 

/ Cerebrospinal fluid . — In at least one-third of the cases tlie cell count is 
normal. In the rest, there is a leucocytosis consisting entirely of lyniffliocytes 
which may reach to over I QQ p er c.mm. The presence or absence of lyrnj>ho- 
cytes, and their number when present seems to have no bearing upon the 
severity or prognosis of the case, nor upon the post-mortem {ucdun*, for we 
have several times seen persistent absence of lymphocytes when autopsy 
showed intense meningeal congestion. 

The globulin content is hardly increased, and the reducing bodies do not 
disappear. gold reaction shows definite abnormalities, 

and the positive curves ar^safd to be ofTfieTuetic and paretic typ^. Blood 
may occur in quantity from surface haemorrhages 
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Naked-eye examination of the brain shows a characteristic change from 
the colour of a normal brain, which varies from a faint rosy flush to a deep 
salmon -pink. It has been termed the “rose-coloured” brain. When 
hardened in formalin, Ihe colour becomes a du^y'pnfple-gfey. Oil section, 
the grey matter throughout the cortex, basal ganglia and brain stem presents 
the same curious colour, and thus the usual distinction between grey and white 
matter becomes very much more conspicuous. It must be remembered, 
however, that in some cases, and even in severe and rapidly fatal cases, this 
characteristic colour may be little marked. The brain seems to be generally 
more full of blood than normal. Si^dural hsemorrhages may" 
and these may be of considerable size. Deeply seated hsemorrhages may 
also occur, especially in the region of the basal ganglia and bfaTn stem, and 
when large these may be confused witli the hcemorrhages of apoplexy. 

The microscopic appearance is that of vascular congestion with con- 
spicuous lymphocyte “ cuffing ” round the small vessels. Microscopic 
hiemorrhages are rare. The nerve cells show the differ^nT stages of toxic 
degeneration with neuronophagia, they become swollen, chromatolysis 
occurs and the nucleus becomes eccentric. The degeneration of the cells is 
often very local ; one group of cells may be severely affect ed and a neighbour- 
ing group intact, or some cells of one group may be affected and others intact. 
The distribution of the lesions varies greatly; and wliile there is no part of 
the nervous system which may not be affected, there is an especial selective 
incidence upon the grey matter of the basal ganglia and brain stenl,' kid tfifs 
cotrespotids with the more commonly occiitfihg cliiiicnT symptnins of the 
disease, which indicate lesions in these regions. Of importance in connection 
with the paralyses of single peripheral nerve trunks in the clinical picture of 
this disease, are the perivascular and diffuse infiltrations with round cells, 
sometimes accompanied by small haemorrhages, whicli are found around the 
cranial and spinal nerve roots. In cases which run a chronic com'se with 
remissions, scattered inflammatory lesions may be found at every stage of 
their development, from the earliest changes to the healed lesion. 

Symptoms. — Considering that the pathology of the disease is one of 
multiple and widely disseminated patches of infection of simultaneous 
origin, it is to be expected that the clinical manifestations of the disease will 
show wide variations as to their nature, acuity and duration. 

The onset is in many cases insidious, and it may take a few days to 2 weeks 
before the symptoms become sufficiently pronounced to allow of correct 
diagnosis. In other cases, hoWeVef, the onset of general symptoms is 
sufficiently rapid to have given rise to a diagnosis of influenza. The nervous 
symptoms, too, follow upon the general symptoms insidiously, as a rule, 
but these may be in some cases startlingly rapid or even sudden in their 
appearance. Though nuclear ophthalmoplegia, paralysis agi.tans- 

h ke ri gidi ty and aiipec£7sppntaneous involuntary movements and obst|pate 
constipation dominate the clinical picture in 70 per cent, of the cases, yet 
any or all of these signs may be absent, and other signs be prominent, the 
nervous symptomatology depending upon the position of the lesions. The 
clinical aspect may be conveniently considered under two divisions of mani- 
festations, the general and the nervous. 

Gjeneral Signs. — The general signs are those of general t oxic inf^^tiom 
and consist of fever sometimes accompanied by rigor. SoiTIetlmes^the pyrexia 
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is S6ver€, and this usually marks a rapid and fatal caso, bu t 
slight as to escape notice, Headache, bodily pains aniTmalaise are eeinniun. 
GSs^-mtesiTnaf are frequently met with in tbe form of a 

thickly coated white tongue, vomiting and hiccough, and obfjUnatA; (‘onshiia- 
highly characteristic .of the .malady. Cutaneous eruptions of an 
erythematous nature may be seen. The severity of tlie geiunal syin])toiii< oi 
intoxication is extremely variable, but there is no parallelism bet ween tliis 
and the degree of involvement of the nervous system, tliougli severity of mil i al 
gen,eiral symptoms renders the immediate prognosis as regards life gfJisj:- 
Tie pyrexia does not usually last longer than a week. 

The Nekvous Signs. — Mental symj)toins. — An increasing Utlmrgy, \v)ii( h 
often becomes very deep, is present in many of the eases. In this condition 
tlie patient will lie for days without stirring a muscle, taking no lieed of liis 
surroundings and passing the dejecta under him unheeding. \ct wlo n 
roused by command and vigorous bodily stirring, he will wake u]) and iiold a 
very intelligent conversation, lapsing back at once when he is left alone, 
even though his mouth be half full of unswallow’ed food. In this conditjon. 
flexibilitas cerea may often be demonstrated in the limbs. The h tharg\ 
may last for 3 weeks or longer even in patients who complet ely rf'cover. Ir 
passes away gradually. Uurousable coma is invariably a sign of iinpeiKling 
dissolution. Subsequent memory of events during the (*arly days of flu' 
lethargy may be remarkably retained. Insomnia may be a troublesome early 
symptom, and even when the patients are markedly letliargic they will 
complain that they cannot sleep. Lethargy, however, may be completely 
absent and the early mental state be that of vivacious excitements and talka- 
tiveness. Irritability and restlessness may be present. In some cases the 
first nervous sign may be dcliiium or mental abiiiration, wliicli may rapi<il\- 
develop into acute and violent mania; such cases are rapidly fatal. In cases 
whicli recoviT after severe symptoms, considerable mental reduction and seif- 
obvious mental change may persist, but I have not seen anv ciuse in whu li 
insanity resulted. Indeed, it has been said that no sufi'erer from this disease 
ever regains his original mentality, and it is a common e.xjierieiice to find 
])erRonaiity very seriously elianged in tiie way of mental reduction. ( 'om [>leie 
incapacity for any sustained work, entire (diange of ciiarader, anti-seeiai 
tendencies, mural perversion and dcjiressed iieurastlienic siati's ar(‘ not- 
uncommon sequels of the disease. (See also page J710.) 

Canvulsiom ar^uiiue, but they may undoubtedly oc.cur as in ot lier forms 
of encephalitis. Indeed, the initial clinical picture may be dominated by 
convulsion, and closely resemble “ status epihipticiis ’’ from other causes. 

O ^hlhalmoflegia and other paralyses in the region of the cranial nerves 
are mostoHenn^ in type, but peripheral paralysis of any cranial nerve 
may be met with, most commonly unilateral paralysis of the fauaX nerve. 
The pupils may show every abnorma,lity which a lesion of the nervous system 
can pffi'duce. Inequality, unroundness. eccentricity and Argyll Kobertaon 
pupil and ciliary paralysis may'l)ccur. The Argyll Kobertson [mjal may Lie 
unilateral. The external ophthalmoplegia, being nuclear in origin, involves 
both eyes in terms of their conjugate movements, and the upward and down- 
ward movements are as a rule more severely impaired than are the lateral 
movements. Bilateral ntp^js is very usual, and is a most important and valu- 
able early indication of the disease. The common error is to consider it part 
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of tiic Hiue])y stiite. The nuclear ophthalmox^legia is often irregul^ir, giving 
rise to strabisnius and diplopia. Either in addition to the above or existing 
alone, there may be jicriplieral ])aralysis of any of the oculo-motor nerve 
trunks, 'f'hc degree <d the ophthalmoplegia varies in different cases from 
slight dif>lopia with liardly noticeable strabismus to complete paralysis of 
both eyes. It may be rapidly transient or jjerriianently severe. In severe 
ea.ses which survive, there is always some improvement in the degree of 
paralysis in the course of time. 

-The diplopia and loss of accommodation cause much defect of 
\ i-ion, but many of the patients coinplain of a loss of vision in each eye, 
w bich is too urcat for any such explanation, tin* cause of which is not yet 
< \[)li(:abl(c Ihipillmdcnia lias been rc[)ortcd in a few cases, in one of which 
at least meningeal lujernorrhage had occurred. It is t rans ient and never 
r(;a{ li(\s a high degree. 

Oculogyric Cmc.s.— Tiiis term is applied to recurring attacks of tonic 
conjugate deviation of the eyes, most commonly upwards, sometimes upwards 
and to one side, less commonly downwards, or downwards and to one side. 
W have not seen any case with pure lateral deviation. The spasm is met with 
in tjRychrornc and there is always some degree of J^arkin- 

spnism. Tiie attacks may last from a few seconds to 4 hours or more, ancTinay 
(•( cur frequently or at intervals of several day.s, and as tlie eyes are com- 
monly hxed in an ujiward direction, they are peculiarly mca]>acitating. They 
have not been reported in any other diseuvse than lethargic eiice]>halitis, and 
may constitute, with some shght facial Parkinsonism, the sole sequela of 
this malady. \\c liave not found any treatment which iiitiuences the 
lie(|uency or seventy of the attacks. 

Uilatcial nuclear facial paralysis and bulbar jiaralysis are not uncommon, 
i Analysis of any individual cranial nerve may occur, and also of any individual 
spinal root . Such paralyses alway^J coiuplcteiy recover in the course of time. 

Synpitoms indicative of lesion of tlie basal ganglia are among the i;tp.;>,t 
( onimon huiiures of the. disease, and they are often tin* most persisUmi. These 
consist of weakness of movement, rigidity witli slownc.^s of movenumt. and 
>ooiii aneoiis involuntary movements. The weakness, rigidity and slowness 
(»i mqveincni give ri>e to a peculiar immobility of facial and iuulilv cx}aessiou 
.Hid nii)\ <-mi'nt . The face is mask-like, the neck still and the heatl moved', 
little and slowly, the trunk bent forward and stifi. llie arms held away from 
I he trunk, tlie whole ap])earance cd tia* ])atient closelv resembling that of 
para lysis agitans. Rapid ll uttering of the eyelids vviien gently closgd k 
t TiTi i a ( Tm s{7(^' "of this condition. The spontaneous iin oluiilary movements 
nTTiV 1)0 of a rliyihmic tremulous nature, as in f)aralysis agitans. or there may 
Ik* slow rhythmic chonhform, athetoid, myoclonic, irregular or highly compli- 
cated Tnovements : tliese may he met with at aiiv stage of the malady, but. 
imeTTfrminonly ap{>ear some little time after the acute stage has j)assed 
away. Kibrillation and fascicular twitching of tlu‘ muscles is very common 
in the acute Stage. In cases where bulbar symnionis. either of a spastic or 
flaccid kind, are ]»n‘seut, liypersalivatioii of the nature of a true sialorrlKca is 
often a most troublesome, though transient, symptom. 

In addition to the above common symptoms and signs, other indications 
of involvement of the cerebral hemispheres may oceiu*. Bilateral spasticity 
with signs of iiivolvcmient of the pyramidal systems, increased jerks, Tost 
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abdominal reflexes and extensor plantar responses are common. H emiplegia, 
aphasia and hem ianop ia may occur, presumably as the result of local ^b- 
cortical hfiemorrhages. Meningeal symptoms may be very marked in the 
early stages, such as suboccipital headache, painful stiffness of the neck, 
head retraction, vomiting and Kernig s sign. Indeed, we have seen ra[)idly 
fatal cases in which the clinical picture throughout was hardly distinguishable 
from that of acute meningitis, but none of these cases showed any leucocytosis 
in the cerebro-spinal fluid. A major incidence of the lesions upon the cere- 
bellum gives rise to the picture of ^gute cerebellar ataxy following a lethargic 
onset; and the end result may be a condition closdy resembling a usual 
type of disseminate sclerosis. Such cases make a good recovery in the 
course of time. 

Peripheral pains are sometimes very severe and are usually quite local. 
They may be the first signs of the illness, and several of my patients had 
been treated for trigeminal neuralgia, brachial neuritis or sciatica before 
any other sign of the malady appeared. These pains may persist for months 
after recovery. They are obviously due to the lesion around the nerve roots 
which has been already referred to. 

Spinal symptoms , — Since the lesions have been found in the spinal cord, 
it is only to be expected that focal spinal lesions should be met with in rare 
cases. These are usually acute atrophic paralyses similar to those of polio- 
myelitis. Those tiiat we have seen have completely reco\'ered. It has been 
argued, however, that this atrophic palsy is due to a lesion of the spinal 
roots. More severe lesions may apparently give rise to a condition resembling 
acute transverse myelitis. 

Sphincters . — The incontinence which is almost constantly present, even 
when the lethargy is far from deep, is the result of the lethargy. Transient 
c onscio us dysuria is however not infrequent in the early stages of the 
disease. The deep retlexes may be lost in severe cases during the acute 
stages, aud they are usually absent in pre-mortal conditions. Otherwise they 
tend to be exaggerated, especially if involvement of the pyramidal system be 
present. The condition of the abdominal and plantar reflexes depends upon 
the presence or absence of lesions affecting the pyramidal tracts. In the 
former case, the abdominal reflexes will be absent and the plantar reflexes 
of 'the extensor type. 

Attention must be drawn to a group of cases in which the initial manifesta- 
tions of the disease are so slight as not even to interfere with the daily work or 
to call for medical attention, and yet in the* course of months, or it may be even 
years, the most serious and completely incapacitating paralysis appears. A 
patient of ours noticed that he saw double, and did not feed very well for a 
few weeks. He recovered, but 2 years later, had to give up work, by reason 
of a slowly oncoming Parkinsonism, which became extreme. A similar 
result in the slow and late development of grievous symptoms may follow 
any attack of lethargic encephalitis and make the prognosis in this malady 
very difficult. 

Sequelae. — The disabilities which this malady may leave in its wake 
seem endless and ever increasing as clinical experience widens. The ipental, 
paralytic and Pai^l^msonia^^ end-results have alrt^ady beem r<d(^rred toTTnit 
i^jecla! mention must Be* mad(; of involuntary spontaneous movements, 
recurring rhythmic movements, spasms and altered respiratory rhythm. 
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Ceaseless rhythmic pulsatile movements may occur in any muscle, movements 
like those of convulsive tic may incapacitate the patients. Hideous recurring 
spasms may appear, sometimes local, sometimes general. Torticollis m ay 
occur. An unduly rapid respiratory rhythm may be established, (^e also 
])” 

Course. — The course of the disease is extremely variable. It may be a 
slight transient illness lasting but a few days, and leaving no sequelae after 
a few weeks ; or a most malignant disease, fatal in a few days. Some patients, 
apparently recovering at the end of a fortnight, succumb to meningeal or 
deeply seated haemorrhage. In others, symptoms indicative of fresh lesions 
may occur repeatedly, w’eeks and even months after the onset. 

Diagnosis. — In typical cases the diagnosis presents no difficulty, the 
rqusablc lethargy, incontinence, ophthalmoplegia and negative, lymphocytic, 
or blood-containing cerebro-spinal fluid being so characteristic as to pre- 
clude possibility of error. The less usual forms of the malady, and especially 
tho.se with very gradual onset and slight symptoms, often present great 
difficulty and require much care and full knowledge of the possible symp- 
tomatology of the disease for their recognition. There is no specific 
laboratory test for the malady, and the diagnosis must be based upon clinical 
grounds. Where meningeal symptoms are prominent, distinction has to 
be made from other forms of meningitis and from poliomyelitis. Here, the 
cerebro-spinal fluid is of the highest importance, as rxo polymorphonuclear 
leucocytes occur in lethargic encephalitis. In cases commencing with peri- 
pheral pains, excitement, maniacal symptoms or convulsions, careful look 
out should be kept for the advent of ptosis, ophthalmoplegia, or lethargy, the 
appearance of which, following such symptoms, should at once suggest the 
diagnosis. It must be borne in mind that the clinicak picture of the disease 
may be dominated by a hemiplegic condition, and that an apoplexy may 
occur during the acute stage of the disease. Slight cases of the disease are 
frequently unrecognised, or are indeed unrecognisable in the early stages, 
but here the diagnosis can often be made with certainty from the end results ; 
the peculiai: pphthalmpplegia, the spontaneous involuntary movements, and 
the paraly.sis agi tans-lik e sypdrQm^ Eemg almosit pathognomonic of the 

malady. 

Prognosis. — A rapid onset and quick development of severe symptoms, 
marked pyrexia, delirium and maniacal excitement are bad pxognpstic signs 
and indies te a rapidly fatal issue. After the third week of the disease, the 
probabilities are all in favour of survival. The prognosis however as to 
how much permanent damage to the nervous system will eventually remain 
is hardly possible, since slow improvement may go on for months and even 
years. The spontaneous movements, even when very marked, may clear up 
in from 3 months to a year. The weakness^ rigidity, and tremors, which form 
the paralysis agitans-like picture in many of the cases, persist indegnitely. 

Treatment. — Nothing being known of the infectivity and mode of spread 
of the disease, isolation and disinfection are not usually employed. Each 
case must in England be immediately notified to the public healtli authorities. 
No treatment is known which has any specific influence upon the disease. 
Intravenous injection of coUosol iodine solution (150 c.c. for a dose), repeated 
on the second and fourth days, has been advocated, andls certainly without 
harmful effects. Intravenous salicylate of soda, in 15-grain doses in normal 



GENERAL INEECri'IOTTS DISEASES 


15ii 

saHae daily, cortainly seems to dear up the sym])toiiiB in sotih* cases and may 
do permanent good. It remains therefore to use those measures which will 
help to keep the patient alive and those which relieve symptoms. Relief of 
the constipation is most important and is often followed by striking improve- 
ment in the symptoms. The presence of blood in the cerebro-s])inal fluid, or 
symptoms indicative of intracranial haemorrhage, should call for the exhibi- 
tion of opium, turpentipe and calcium salts, and lumbar puncture should be 
repeatedly performed. After the acute stage, treatment is concerned with 
combating the physical and mental listlessncss and depression, r<*moving the 
rigidity with massage, passive movements and exercis<‘, and withal briglibm- 
ing the days of a conY^sconcc which is oftim long, tedious and hard to bear. 

jA!vrji4 

W. J. Adie. 


CEREBRO-SPINAL FEVER 

Synonyms.— The name here chosen seeiiLs least open to objeciioii. 
“ Gcxebro-spinal meningitis ” is the best alternative, but eei‘('bro-spinal 
meningitis may be caused by other micro-organisms than the meningococcus, 
and meningitis may not be present at all, or may not constitute the chief 
lesion, in some cases of meningococcus infection. “ Epidemic ccrebro-spinal 
meningitis ” is much less desirable, because it siigg('sts that there is an 
essential difference between the epidemic and the sjioradic cases of meningo- 
coccus infection, which difference does not in fact exist. “ Meningococcus 
infection ” brings the various pathogenic possibilities of tlie micro-organism 
into line with those of the pneumococcus, -with which it has clos(' analogies, 
but the term does not connote a disca.se. 

Definition. — A specific disease, due to infection of the body by tiie 
meningococcus, occurring both in e])id(‘mic and in H]>oradic form, and most 
often manifesting itself as an acute meningitis tending to involve the whole 
cerebro-spinal axis. 

Epidemics of cerebro-spinal fever are ma.rked by several features yMciiliar 
to the disease, offering a striking contrast with other epid* mie disea.-es. For 
a long time these fearures were very difficult of ex]>lanatioii, until the exist- 
ence of “carriers” became recogni.sed, and supplied tlu' soluiion to mueh 
of the epidemiological jiroblem. Amongst these curious fc.iture.-' may Ih‘ 
mentioned the erratic nature of the outbreaks, the inability to trace' tin* con- 
nection between one epidemic and another, the relative or ('veii total escape 
of certain localities close to others in which the disease was nte, and tlu' small 
proportion of persons affected in any one district. 

On clinical, bacteriological and epidemiological grounds there is no 
distinction to be drawn between sporadic and epidemic cases of cerebio- 
spinal fever. But it is not entirely by means of the sporadic cases that the 
infepting agent persists, but by “ caiiiers ” also. There is little doubt , how- 
ever, that from the sporadic cases,’ as from a smouldering infection, new 
epidemics light up. The present conception of the disease, from an epidemio- 
logical point of view, is that of a very widespread infection, with a total 
morbidity that is very low, but with foci of more intense virulence here and 
there. These foci of more intense virulence appear and disappear, being 
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preceded and followed by a somewhat higher level of permanent incidence 
in the districts concerned. 

^Etiology. — The geographical distribution of the disease is very wide — 
world- wide, in fact . A certain aflSnity is shown for the north temperate zone. 

'^lEpidemic cerehro-sjyinal meningitis is a disease of toirUer and spring. This 
seasonal incidence is borne out by all observers, and is a very important 
feature pi. .dyijsease. It compares markedly with the seasonal incidence 
()f poliomyelitis epidemics, which are at their height in the summer months. 

Epidemics of cerebro -spinal fever are prone to coincide in time with 
recrudescences of influenza, pneumonia, measles and scarlet fever. It is 
doubtful if this is more than a fortuitous observation. The na 80 -])harynx 
is liable to catarrhal iniiammation in all these diseases, and pneumonia and 
induenza have the same seasonal incidence as cerebro-spinal fever. 

The question whether cerebro-spinal fever is contagious or not has been a 
matter of much dispute. The facts would appear to indicate that the dis- 
ease is contagious, but that the degree to which it is so is very slight. The 
})roof3 of the contagiousness of the disease are, briefly, these — (1) the occa- 
sional transmis.sion of the disease to doctors and nurses ; (2) the occurrence of 
a succession of cases in one lainil v and in the same house ; (8) the importation 
oi the disease into a new country or locality : (4) the mode of spread in any 
locality : (o) the immunity enjoyed by collections of persons lining under the 
same conditions as those aflected by the disease, but unable for some reason 
to come into contact with them (Netter and Debre). Although direct con- 
tagion is uncommon, plenty of authentic instances of its occurrence have 
been rei orted. 

Tiiu MuN'iNmK (U’('us. — The. meningococcus (Divlococcris meningitidis 
intracellularis oi WacTiselbaum) is rather smaller than the M. cat^arjfialis 
and larger than the gonococcus — the other two pathogenic diplococci 
which are Gram- negative in staining reaction. It is an obligat^y 
anaerobe, requiring the addition of some animal protein to ordinary culture 
media to ensure growth. After cultivation for three or four generations it 
will grow on ordinary agar, but sub-cultures die rather suddenly. Optimum 
growth t akes ])lace at 36° to 37° C., and gio\sth ceases at 42° C. and at 25° C. 
Vitality is low, especially to drying ; sunlight kills in less than 12 hours. 

SQ'jiin UeacUons. — 1. AqqliUination . — Great difficulties are presented by 
the nature of the micro-organisms (having inherent tendencies to clump- 
ing). But the existence of diflerent strains, differing in serum reactions, is 
remlered certain by the u.se of absorption methods. 

2. Fixatio7i of complenient . — Tliis method is perhapvS less reliable for 
diagnostic jiurposes than (1). 

fjjipes of the M oii ngoc4Wiis . — By employing the agglutination te^t, con- 
trollea by the absorption teat, M. H. Gordon has differentiated four separate 
ty])os of meningococci occurring in the cerebro-spinal fluid of actual cases. 

Immujjje Sera. — T hese were proved by Jocliraann and by Flexner to 
})ossess potent immune substances when prejmred from the horse by the 
usual technique. Standardisation is still, as in the ease of nearly all bacteri- 
cidal sera, almost impracticable. The great advance of the past few years 
has been the preparation of type-sera, following Gordon’s researches. By 
the UM' of thest' the results of serum treatment, hitherto somewhat disap- 
pointing in this country, promise to be much more successful. 
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The primary habitat of the meningococcus, both in actual cases of the 
disease and in “ carriers,” is the upper part of the naso-pharynx and the 
PQSt^ior nares. West has devised a special sheathed swab for obtaining 
mucus from this region. 

Symptoms and Course. — Cerebro-spinal fever is protean in its features 
and especially in its modes of onset. Out of the large number of different 
manifestations that occur, certain cases repeat themselves witli sufficient 
constancy to constitute clinical “ ty])es,” cajiable of description and of 
recognition. 

1. The Ordinary or Acute Type. — The incubation period is difficult 
to es ti mat accuracy ; there arc reasons for considering it to be 4, or 
5 days. The illness begins with the usual symptoms of an acute specific 
fever, and for the first day or two, or for longer than this if tlic ])ossibility 
of the disease under consideration is not borne in mind so as to lead to a 
special examination, there may be nothing to distinguish the illness from 
one or other of several acute febrile infections. 

The onset is usually sudden, with fever, headache, general malaise and 
vomiting. The temperature usually rises rapidly and attains a fairly high 
degree on the first day (102° to 104°). 

The headache is iisually very intense, is often referred to the occiput, 
and shows little or no response to the customary palliative drugs given to 
relieve it. 

There is frequently a rigor in the adult, or a convulsion in the infant or 
child. Vpmiting is more often met with in children than in infants, and is 
quite common in young adults. 

In addition t o the three cardinal symptoms at tlie onset — lieadache, fever, 
and vomiting — the following are quit e common, but are not lu.'arly so constant : 
delirium, pains in the neck and limbs, and some degree of catarrh either of 
the nose, naso-pliarynx, conjunctiva, or ear. In some cases there, is con- 
siderable broncliial catarrh and in others definite enteritis. In addition to 
the pains referred to tlie. limbs there may be pain and swelling of tlie joints. 

After some 2 to 4 days of these initial symptonxs evidence of meningeal 
irritation begins to show itself in more or fewer of the following develop- 
ments. The vomiting is repeated, despite the fact tliat the invasion symptoms 
are past. The pulse is irregular in rhythm, and in older children and in 
adults it is often relatively infrequent wlum comjiared with the height of 
the temperature. The respirations axe irregular. The vasomotor system is 
unstable, leading to periodic flushing of the face and to the pnvsencc of 
tdches c^nbrales. The patient lies on his side with-l(*gs drawn uj) and juefers 
tKe^^i^ffef of the bed-clothes. Tlie ])upils are dilated and the light reffex 
is sluggish. There is photoj^hobia, with int oIeranc<> of noise and of all kinds 
of interference. Examination of the neck reveals a stiffness of the muscles, 
which cannot be ovcrcoine witiiout pain. 'fiK' ii;i m. ! liiigs an* found to be 
taut, so that the knees cannot readily be extended if th(‘ (ilips are flexed 
(Kefnin’s simi). dlie abdomen is rei reeled and the siipeiTieial reflexes are 
alidn^rr^T nKnita] slat<‘ is (Mir 'uf’res.ldessness -wmI mild deiiiium vvdtli 
ti’dalilesoiiie in^spp^tuiil- liea(]aehe. may become (jiiit<> intohralde and 

may require morphine for its reduction. In a, considcra b]e jiumlM'f <>1 castes 
a 7 ash ajipcars during the first week - -citJier a jj umber ol laigc rose spj^ts 
about th^^ trunk and limbs, or a macular eruption like that of measles, or a 
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few small petechise s(;attered over tlie trunk, neck and extremities. Herpes 
is (common, and is generally situated at the usual places — the angle of the 
mouth, ‘the chin and the nose. There is a leucocytosis of considerable degree 
(20,000 to 40, (XX)). ' ' 

Towards the end of the first week tlie mental state changes to a condition 
which may p(Thaps best be described as one of resistant stupor : the patient 
(;an be roused by an effort at examination, or by a change of position ; but 
either proceeding is resented, and he quickly resumes his huddled posture. 
The headache is less constantly severe, but shows sudden and marked 
exacerbations, often nocturnal, with complete insomnia. The neck rigidity 
increases, and the head is retracted. The back also becomes stifi. Flesh 
is lost rapidly. Polyuria is common, with polydipsia. The temperature 
generally remains fairly high, and, although this is by no means invariable, 
the fever approximates to the continued type. 

Assuming that the course of the disease is not interrupted by lumbar 
puncture or by specific therapy, the condition of the patient remains much 
the same during the second, and perhaps during the third, week of the 
illness. But the wasting continues. The temperature often becomes inter- 
mittent in type. One of the three modes of termination will be followed. 

(a) Recovery . — This is gradual when it occurs, and is often interrupted by 
sudden recrudescences, throwing the patient back into a state which leads 
to renewed anxiety. The temperature chart is often interrupted in its 
defervescence by sudden rises, with or without a corresponding recrudescence 
of the meningitic symptoms. Ultimately the fever completely subsides, the 
patient ceases losing flesh, the headache and stupor pass ofi, and the rigidities 
slowly disappear. The pulse-rate remains high for some time in a good 
number of cases, and some authors regard this as a sign that the patient is 
not yet free from the possibility of relapse, and therefore as an indication 
for caution in treatment. The actual stage of convalescence, once it is estab- 
lished, is rarely interru]>ted. If the temperature and pulse-rate have re- 
mained normal for fourteen days, the risk of relapse may be considered t-o 
be passed. It may be some weeks, however, before the patient is free from 
stiffness. 

(b) Dentil . — The ordinary type of the disease is not often fatal during the 
first 2 weeks. When it is, the stupor passes into true coma, the pulse and 
respiration rise in frecpiency, and tlie temperature often shows a sudden 
ante-mortem rise. 

(c) Becoming chrome. — More often, if the ordinary type terminates 
fatally, it is by passing into a subacute or chronic stage. If the “ crises ” 
already referred to continue, or if, despite the fall of temperature, there is 
no corresponding improvement in the general condition, a state of pro- 
gressive emaciation supervenes, with a tendency to chronic hydrocephalus. 
The wasting is sometimes extreme, so that bedsores are unavoidable. The 
rigidity becomes marked, and approaches, even in adults, that degree termed 
oeiyical opisthotonos in infants. Feeding becomes cbfiicult, and this adds 
to the wasting due to troj)hic disturbances. The sphincters usually relax, 
leading to incontinence. kiij>illoedcma develops. The {)atient may con- 
tinue in this unsatisfactory state for several weeks, or even months, and yet 
may eventually recover, and without any residual defects. More often, 
however, he gradually succumbs to the disease, or, if he eventually survives 
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its ravages, it is to be left with mental defect, deafness, blindness, heTuii)legia. 

or diplegia. . , , 

Opinions differ as to the frequency of true relapsijs in cerfbro-s|)inal lever. 
This is probably due to the fact that what some authorities term relapses 
others consider to bo merely recrudescences. It is certain that the latter 
are very common ; indeed, they are a characteristic feature of the disease. 

2. The form of the disease is comuion at the 

height oT an epidemic. The invasion avmptoms are abrupt, and the |)atient 
is from the first very ill. Delirium is inarked, with most tiresome insomnia, 
and the headache may drive the patient to a state of acute mania. J he 
temperature is usually very high (Wi^ to 106°), and intermits. Skin eruptions 
are more constantly present than in the ordinary type ; but arc by no m(‘ans 
necessarily petechial in character. Discharges are apt to occur from the 
nose and conjunctival sac. The tongue is dry and tremulous. ihc 
meningococcus can generally be grown from the blood by cult ure, and inay 
even be demonstrated in cover-slip preparations made from the blood direct. 
The leucocytosis is high (30,000 to 40,000). After 3 or 4 days the active 
mental state changes to stupor ; if the cerebral pressure is not now relieved 
by lumbar puncture this stupor passes into coma. Even if tlie pre,ssure is 
relieved by this procedure there is a great tendency for the patient to slip 
back into a comatose state ; then, with pulse, respirations and temf)crature 
all rising, with insensitive pupils and absence of corneal retlex. the surface 
of the body becomes livid, the lungs congested, and death occurs. 

3. The Fulminating ou Malignant Type.— This form is jirone to occur 
during the evolution of an epidemic. But it is by no means rare aj? a sfioradic 
manifestation of the disease.* It is more often seen in older children, 


adolescents, and adults than in infants and youimer chihiren. The abrupt 
appearance of fever, headache and active delirium, nijiidly passing into coma, 
and the whole course of the disease may not exceed 12 hours. 


In all fulminating cases of cerebro-spinal f('ver tiiere is a ra])id de.viiojv 
ment of septicaemia. In some of them the septiciemia, covtus the whole of 
the disease, symptoms of ineuingitLs being absent, and the meninges being 
free from gross lesions on examination {>o.st mortem. Even mon? con- 
stantly than in the 8U})eracute ty|)e is a blood culture positive ; but the course 
of the disease is too rapid to admit of a diagnosis by this method during 
life. 


4. Mild Tvce.s. — T hese cas(^s are said to be common during the dei'line 


of an epidemic. It is at present (piite impossilde to say with wliat freqinmey 
they occur, because it is certain that many of them are overlooked. They 
are often treated as cases of “ influenza,” owing to the resemblance they 
bear to that disease. Many cases of acute fever with headache and pains 
in the back and limbs arc regarded as ” influenza ” from a diagnosis by 
exclusion. They are not subjected to a lumbar puncture because the con- 
dition does not seem sufficiently grave. And if they recover from an illness 
of a few days’ duration tiiis is thought to be confinuatory of the diagnosis. 
In the presence of an epidemic of cerebro-spinal fever, howevef', a very close 
scrutiny of these cases should be made, and if tlierc is even doubtful neck- 
rigidity or Kernig’s sign, the cerebro-spinal fluid should lie examined. Even 
when lumbar puncture is not at first decided upon a swab from the naso- 
pharynx should be investigated for tlic meningococcus. 
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During an epidemic a patient who presents the symptom-complex of 
headache, malaise, })ains in the back and limbs, slight fever, and some stiffness 
of the neck is probably suffering from a mild grade of meningococcus infec- 
tion, and should be treated as such, by a lumbar puncture and the administra- 
tion of H(irum. Subsecpient measures will be det'Crmiued by (a) the course 
of the disease : (h) tlie result of the examination of the cerebro-spinal fluid; 
and (c) the rtjsult of the examination of the naso- pharyngeal swab. The 
value of these cautionary measures is sometimes made apparent by the 
patient becoming rather suddenly worse after a few days, when it may be 
(juite obvious that the nature of the disease is what was originally suspected. 

5. Post- BASIC Mknixgitis of Infants (Cp:rvical Opisthotonos of 
Infants). — These cases were first described (1878) by Gee and Barlow. 
The.se observers recognised that they were dealing with a specific disease 
which had no causative association with tuberculosis, svphilis, or rickets. At 
tlie time of these authors' observations no epideiiiic of this ty])e of meningitis 
had been described, and the cases were thought, even by much later writers, 
to be met with in sporadic fashion only. Of r<‘ceut years, however, it has 
been recognised that this clinical manifestation of nuuiingococcus infection 
may occur in epidemics. 

Th(? cliaracters of the micro-organisms });esent iu these cases were origin- 
ally thought by some workers to differ from those of the micro-organisms 
found in the acuter cases occurring in epidemics. Tiiis distinction has 
disappi^ared of late, and there is more or less consensus of opinion that, 
although the strain mav vary, the causative diplococcus is essentially the same 
in the acute as iu the chronic, and in the epidemic as in the sporadic cases. 

Slicing that the clinical features, again, do not differ materially in this 
type of meningitis from those often seen in cases occurring in older children, 
and occasionally even in adults, nor from those often seen in infants at times 
of an epidemic, it follows from these con.siderations that the inclusion of cases 
of post-basic meningitis in a general account of cerebro-spinal fever is amplv 
justified. 

Post-basic meningitis occurs chiefly in infants between the ages of^ 6 
months anci 2i^y'^irs- The same type of the disease may, however, biTseen 
in chTIdren up to the age of 4 or 5 years. The onset is usually sudden, with 
a convulsion in many cases, and very freipiently vomiting. The temperature 
risers abruptly, but does not, as a rule, remain high. In most cases the fever 
has become slight, or is absent, by the end of the first week of the illness. 
A large number of the patients suffering from the disease are therefore without 
fever when they come under observation. 

The main and characteristic sign of the disease, the retraction of the 
head, becomes marked about the third or fouitli ,.day. It usually persists, 
with increasing severity, through (Uit tlie whole course of the diseavse. With 
it the back becomes arched, so that in extreme instances 
the sacrumjiTiay^meet^ Tlie extremities are usually in a condition resembling 
tetanVj the stiffness being pe.r8i sten t rather than paroxysmal. Progressive 
wasting is another constant feature, and the degree of emaciation is oftiui 
very considerable and very rapid. Of the other symptoms vo mitiu ir 
one of the most common, and may be very troublesome. The pulse and 
respirations are usually frequent, and may be irregular. 

The disease in most cases quickly enters upon a chronic course. The 
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infant lies motionless in its characteristic attitude for hours at a time, but is 
not usually comatose. Feeding is not as a rule difficult. The pupils are fully 
dilated. Blindness is present sjooner or later in 30 pep cent, of tbo cases 
(Langraead), tbe origin since papilhedema 

of any magnitude is quite uncommon. Blindness is rare in the cerebro- 
spinal meningitis of older children. joid^dults. 

Lumbar puncture yields similar results to those found in the ordinary 
type of the disease; but, as the condition progresses, it is found that the 
meningococcus fails to appear in the fluid, and the polymorphonuclear cell- 
content changes to lymphocytosis, indicating the chronic stage of the in- 
fection. Dry punctures are not uncommon, indicating the probable closure 
of the foramen onWagenJie by the plastic exudate at the region of the bulb 
and fourth ventricle. Fluid removed from the ventricles during life, or the 
examination of fluid found in the ventricles })Ost mortem at this stage, often 
reveals the meningococcus, showing that the <lisease is still, in its chronic 
phase, to be regarded as a persisting infection. Indeed, the post-basic meninej- 
itis of infants is probably to be considered as a nieningococcri^s infection of the 
pia-arachnoid system rvith a special teyidenoy to involve the cerebral ventricles 
by ependymitis. The ])eculiar symptoms and course of the disease an* thus 
explained. 

Owing to the early yievelopment of Jijdrocephalus in this type of the 
disease, and the elastic haTtufe of the infant’s skull, the head enlarges in all 
directions, with bulging of the fontanelles and opening of tlie sutures between 
the bones. The shape of the skull thus approximates to that of congenital 
hydrocephalus. The eyes arc turned downw^ards, and the sclerotica above the 
cornea are exposed by retraction of the upper lid. If this condition of acquired 
hydrocephalus has lasted for some weeks, there may be enlargement of the 
superficial veins about the nose and orbits, and running over the temporal 
regions to the vertex. 

The mortality in this tyf)e of the disease is very high, probably over 80 
[)er cent. Some of the cases linger for many weeks, and a few very gradually 
recover, with, all too often, residual blindness and also perhaps deafness. 
But the majority succumb to the intracranial pressure effects produced by the 
distended ventricles, in from 4 to G weeks from the onset of the disease. 

^ -Complications. — 1. Hyurocepualus may arise soon after the onset of the 
disease, or it may develop, and often ratlier suddenly, during its course, or 
it rpay be the final anatomical expression of the infective process, the counter- 
part of the symptom-complex seen in the chronic state of the ilisease. Certain 
^mptoms are specially suggestive of the condition : pallor, cyanosis, 
increased frequency of the pulse with diminution in its tension and volume, 
shallow respirations, and stupor or coma supervening rather suddenly upon 
a previous state of consciousness. 

If hydrocephalus arise at a later period of the disease than the end of the 
first week it may show itself with surprising suddenness, and sometimes 
in patients who seem to have been improving satisfactorily. In addition 
to the symptoms just enumerated, there is a recrudescence of the headache, 
vomiting and fever, which may have to a large extent subsided. More often 
it appears gradually and concomitantly with the progressive cachexia of 
the chronic type of infection. A valuable sign of its presence in children 
ind adults is the presence of a resonant note to percussion over the anterior 
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horn of ventriclo (Mace wen). This sign is best obtained by placing! 

the bead in an uprigbt position and inclining it to one side. The sign is not| 
[)resent in infants in whom the fontanelles are still open, 

Hydroce])halus of the chronic stage of the disease is seen very constantly 
in infants suffering from the post-basic typo of Infection. Emaciation is a 
constant feature. The child lies for hours without stirring. There may 'be' 
reiterated automatic acts, such as the bitin g o f nails or the loosening and 
pulling ou^f te^th. TEe patients are rarel^comatose. Vomiting and coh- 
vdilSibhs m ay occur. -'™ 

27T^sychTc Distukuances. — These arc not very common, if the delirium 
and stupor are excluded. But the delirium may develop) into^mania, urged 
thereto by the violence of the headache.’ During convalescence it is not very 
uncommon to observe temperamental changes, such as puerilily^or emotion al- 
isni^ which rarely persist for very lonjj. Secondary dementia is, however, 
not unknown. 

3. Motor Defects. — Cranial nerve palsies are very uncommon. There 
are three groups of paralytic complications, but none of them is commo n. 

(a) Hemiplegia and, less often, monoplsgia of cortical type. This usually 
a})pear8 at the height of the disease, and is generally of temporary duration. 

(b) Flaccid paralysis localised to one extremity or to a part of one ex- 
tremity. The tendon-jerks are lost. Muscular atrophy may ensue, and R.D. 
may develop. The jjrognosis for the limb is by no means bad, and complete, 
or almost complete, recovery is probable. 

(c) Spastic ataxia . — It is not uncommon to find convalescent patients 
very unsteady on their legs when they first begin to walk. Little children 
often refuse to walk at all for a time, eveji if they had learnt to do so before 
the illness began. Older children sprawl about the floor. Adults tend to 
topple over in an indiscriminate manner. In the majority of these cases there 
are no signs of organic disease, and the return to a normal gait is usually only 
a matter of time. In a few of the eases, however, the ataxia is accompanied 
by exaggerated knee-jerks, true ankle-clonus and extensor ]>]antar response : 
a state of spasticity. The sphincters are intact, and there is no anaesthesia 
or analgesia. According to Sophian, who drew attention to these cases, the 
pii})il8 often remain dilated, with a sluggish light reflex. Recovery, though 
slow, is the rule. 

4. Special Senses. — Complications involving the eye are very variable, 
and yet, in relation to the essentially nervous character of the main lesions of 
the disease, they are not very common. Fortunately, with the single excep 
tion of that form of blindness so often seen in the recovered cases of the post- 
basic type of the disease, very few of the eye complications are permanent. 
Inflammatory lesions include conjunctivitis, keratitis, . iridocyclitis and 
(rarely.) ...cellulitis of the orbit. Nervous lesions include extrinsic ocular 
defects which are not uncommon, but are generally transitory (Le. spasmodic). 
Amaurosis is relatively common in the post-basic infection of infants ; it is 
fortunately unusual in the more acute infection of children and adults. It is 
in most cases unaccomjianied by any changes in the optic disc, and is therefore 
to be attributed to cortical changes associated with hydrocephalus. In some 
cases, however, a state of secondary optic atrophy is present. Optic neuritis 
is not a common complication ; but papilliti s, or a lesser degree of change even 
than this, is said by French authors toi Ee extremely common. 
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The chief complication affecting the ear is meningitic deafncHS. Tins ia a 
common and very serious complication, serious'^Beca use whni it occurs it is 
apt to be permanent. The auditory defect generally begins early in the 
course of the disease, and usually before the end of the first we(‘lc. It is 
usually bilateral, which adds to the seriousness of the trouble in the event 
of its becoming permanent. 

5. A»thropattiies. — A certain degree of painful stiffness, and even 
swelling of the joints, is not at all uncommon as a transitory symptom in 
cerebro-spinal fever. Occasionally, however, one joint shows evidence 
of much more intense infection, becoming red, swollen and very ])ainful 
with the slightest movement. It may sup]»uratc, and secondary infection 
may occur. 

6. Other complications are the broncho-pneumonia already referred 
to in little children ; occasionally })neiimonia in adults ; and enteritis. 

Lumuar Juncture. — In any suspected case of meningitis a lumbar 
puncture is as clearly^ indicated as is puncture of the chest in a sus])ec‘ted 
case of pleuritic effusion, or a blood-count in a suspected case of leukannia. 

If tlie patient is an infant, it can easily be held in the position al)ont to bt* 
described by the nurse or assistant. In an adult free from delirium a local 
anaesthetic (novocain and adrenalin injection or, less suitably, ethyl cldoriilc* 
spray) is indicated. In stiiporoae or comatose patients the (piestion of 
anaesthesia does not, of course, arise. In all other types of patient tlian tlnese 
three a general anaesthetic is advisable. 

Special apparatiis is unnecessary. A long, stout needle with a syringe 
may be used. But nothing is quite so useful as a ‘‘ Barker’s m'cdlc, ' which 
is strongly made, and is fitted with a stylet, the ])oint of which is bevelled off 
flush with the point of the needle, whilst the other end of the styh^t termin- 
ates in a broad expansion to fit against the palm of the hand. The ne(‘dles — 
it is axdvisable to have a duplicate one handy — are sterilised by boiling, 
whilst the patient is being prepared. 

The puncture should be made with the patient in the recumbent ])Osition ; 
even in adults who are not acutely ill no exception should be made to t his 
rule. If the operator is right-handed, the patient lies most conveniently on 
liis right side, and close to the edge of the bed. A good light upon the back, 
without shadow from the operator's hand, is imperative. Tiie shoulder is on t he 
bed and not on a pillow, so that the spine lies straight in its long axis. The 
knees are drawn well up to the abdomen, and the head and shoulders are bent 
forward ; the trunk is thus arched with its convexity backwards. This 
position is best secured in an infant by one arm of the nurse or assistant b^ung 
placed round the neck and the other arm under the knees. By clasping liaruls 
the infant’s body can be brought into the desired posture. Tin* skin in tin' 
situation of the sacrum and lumbar spine is now rubb-sl thoroughly witli 
acetone or alcohol, or is swabbed with tincture of iodim*. 

The space between the third and fourth lumbar vertcl>ra' is tl\(^ most 
convenient one for the puncture. (But tiie interspace above or below tlie 
tliird may be utilised with almost equal advantage.) This space is cut by 
a straight line joining the summits of the iliac crests. Tim most useful 
landmark is the spine of the fourth lumbar vertebra, which is the one lying 
nearest to this intercristal line. The puncture is made between this spine 
and the one lydng next above it, which is felt at a distance of a \ to 1^ inch 



CERERRO-SPIN AL FEVER 1 6 1 

according to the patient’s age. It is essential to success to outline the tWQJipi^ies 
beyond any doubL 

The puncture is made in the middle line and directly forwards. In 
adults it is sometimes found better to direct the needle slightly upwards. 

If obstruction be encountered this is probably by bone. The needle should 
be withdrawn a very little way and redirected slightly, with a view to cor- 
recting any fault which may be suggested by a revision of the surface mark- 
ings. As soon as it is judged from the “ feel ” of the needle that it has 
entered the sub-arachnoid space, it is advisable to test its position before 
pushing it further forward. In this way the operator avoids piercing the 
venous plexus which lies at tlie opposite side of the canal, and whicli forms 
the common source of the blood that occasionally flows and obscures the 
result of the puncture. If such an accident happens it will often be found 
that slight traction on the needle in the direction of its handle will result 
i n a flow of fluid free from blood ; in this case the fluid should now’ be collected 
in a separate vessel. 

If a “ dry ” piinct urc results, it is because the needle has not entered the 
canal at all, or has struck a nerve root which blocks its orifice, or because the 
inflammatory exudate is too thick to flow through it. The first possibility is 
the most probable, especially witli an operator w’ho is not very experienced. 

Assuming Barker’s type of needle to be used, the first 3 or 4 c.c. of fluid 
are allowed to run into an ordinary rlean test-tube and are utilised afterwards 
for chemical tests which will go far to estabhsh the diagnosis by the bedside. 

A sterile bottle or test-tube is then placed to receive the rest of the fluid, 
care being taken to avoid contaminations from the air, hands, etc. The 
bottle or tube is carefully sealed and is sent forth wdth to the pathologist. 

If it cannot be dealt with in the laboratory witliin two hours some arrange- 
ment must be made for keeping the tubes warm, as by wrapping tliem in 
cotton-wool and placing them in proximity to a hot- water bottle. In general 
it may be said that thejl uid may be allowed to run away until the rateqffiaw 
is reduced to one drop to each three or four seconds. The needle is now with- 
drawn by a quick movement, the skin being supported by firm pressure with 
the thumb of the left liand. The minute hole is sealed by a small piece of 
gauze soaked in collodion. 

The CbeebbO' spinal Fluid in Meningococcus Meningitis. — 1 . 
pressure and the avnount of tke fluf^ — Tliese are both increased. The amount 
of fluid which flows away before the normal pressure is re-established de}>end8 
upon tlie pressure and the consistency of the fluid ; it averages abo ut 30 c.c. 

2. The naked-eye appearance of the^uid. — Various^ 'grades of turbidity 

are met wTfh, from very slight opalescence to a highly purulent exudate. 
The degree of turbidity varies with the stage of the disease at which the 
lumbar puncture is undertaken. In the invasion stage the fluid may be 
almost clear ; in the acute meningitic stage tlie flTtid’shows ; 
lateTj again, as the inflanimatorv phase passes. clearer . 

The prince of blood probably alw^ays means that a vessel has been punctured 
by the needle. Some degree of clottjilig often takes place w hen the fluids „ 
is allowed to stand, filaments of fibrin appearing at the bottom ofTlictu be. 

3. CTiemisIfy^ the — The albumin is increased in amount : instead 

of the faint opalescence which appears on boiling and adding dilute acetic 
acid to the normal fluid, a definite coagulum is produced, and an opaque 
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ring appears when the fluid is poured gently on to the surface of strong 
cold nitric acid. A quantitative estimation of tlie albmnin shows that it 
may be present to the extent of 0*2 or 0*3 per cent. ¥he globT^jlin is also 
indl^eased, as demonstrated by adding one part of the fluid to five parts of 
a 10 per cent, solution of butyiic acid in noiuial saline, boiling, adding 
one part of normal caustic soda, and boiling again : a heavy white coagulum 
is obtained (Noguchi ’s test), 

4. Cytology of the fluid. — In the early or invasion stage of the disease 
there is a Quantitative increase in tlie lymphocytic content, a fact which 
often escapes observation if the lumbar puncture be delayed. With the 
arrival of the acute meningitic inflammation the chief cell present is the 
polymorphonuclear, usually in large numbers. At the stage, therefore, at 
which ' most lumbar punctures are undertaken, the cell content is chiefly 
polymorphous (70 per cent, to 8(^ per cent.). Later, when the stage of 
chronic hydrocephalus ensues, the lymphocyte again becomes the dominant 
cell, and in a much greater number than in healthy fluid. Most observers, 
however, describe cases of undoubted meningococcus meningitis in which 
the cell content is chiefly ly mphocy tic through out . In the post-basic type 
of the disease the cells are most efffen lymphocytes for tlie greater part, and 
the same may be said of cases which are in a chronic stage whilst under 
investigation, whether the chief seat of the eflusion be at the root of the bulb 
or elsewhere. 

5. Bacteriology of the fluid. — Films made direct from the cerebro-spinal 
fluid, or, better still, from the centrifugalised do])osit , show iutra- and extra- 
cellular meningococci in the great majority of cases at some time or other 
in their course. If a careful search be made and no cocci are discovered, it 
must not be assumed that none are present until the device of incubating 
the fluid as a whole is undertaken, and until cultures made upon suitable 
media are found to be sterile. The number of cocci seen, and their disposition 
with regard to the cells of the exudate, are matters of great variabihty. 
These things depend in the main uj)on (a) the stage of the disease, 
(6) the intensity of the infection, and (c) the influence of specific serum 
treatment. 

Diagnosis. — The chief dificulty lies in not sus pectin// the presence of the 
disease. It is, of course, much more easy to bear in mind the possibility 
of cerebro-spinal fever during the presence of an epidemic than at other 
times. Cases which go undiagnosed, at least during the first part of their 
course, are those siioradic cases which generally hapjien to be atypical. 

The reason why it may not be possibh^ to decide on clinical grounds 
whether meningitis is present or not is because several infective processes, 
other than that due to the meningococcus, are apt to jiroduce symptoms 
highly suggestive of meningeal irritation. Tliis state of meningi'al irritation, 
when due to toxaemia and not due lu actual meningitis, lias been termed 
or The que.stion whether sucli a state is entirely 

toHc, or whether it is due to definite though slight changes in the meningeal 
tissues which just stop short of an inflammatory exudate, is problematical. 

The diagnosis of cerebro-spinal fever may he conveniently considered 
under three heads — (1) from various acute infective processes with toxa 3 mia, 
leading to “ cerebral ” symjitoms ; (2) from certain acute cerebral diseases 
of primary origin ; (3) from other forms of meningitis. 
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1 . The Diagnosis of Meningitis from Toxemia MERgLy . — The question 
is settled paf^Ty*T)y"tl]^^ and partly By an examination of the 

cerebro-spinal fluid. In a case of fever with “ liead symptoms/^ the following 
diHerential points should be borne in mind : 

(1) If headache and deliriu m synchronise, meningUis 
I and not Imfel^oxc^ig. — Contra^ an rndmary 

1 in whTcl^pad£ic]Ee.jii:d^^ tlie patient being free from pain 

1 when be is dehrious, with cerebro-spinal fever (meningitis), in which the 
j patient’s headache and delirium are both present at the same moment. 

' (2) — If this occurs ”h5t’ merely at the bti^et of the fever, but 

on subsequent days also, at a time when the invasion period of the infection 
may l5e Frard to^tie passed, it is evidence of meningitis. 

(3) Pulse and respirations . — Irr^ularities in rhythm are in favour of 
mer^n^itis, and so is a relatively low jmTse rate in comparison with the height 
of the tem])erature, luovided TypTJordTever can be eliminated. 

(4) StiffT^ ss of the neck without signs of otitis, enlarged glands, or of 
other loTm i^flamTiiatipp, even though it only exists in slight degree, is 
stronglyy in favour of meningitis. If the stiffness increases, rather than 
diminishes, with [uolongation of the examination, the presumption is still 
greater. 

(5) Kernijg's sigrti, provided the patient is over 2 years of age, may be 
taken as being of equal significance with stiffness of the neck. 

(6) PapiU(rfi()n(i, though its presence is much in favour of meningitis 
as against toxleruTa merely, is not of much value in this connection, because 
it is usually absent at the early stage of the disease wdieii the diagnostic 
problem requires urgent solution. 

These six points are worthy of the most critical investigation. All other 
clinical features that may be pre.sent are e^ivocal — ^they may be produced 
by a toxic state of the brain or meninges. T^iis sfatement refers to the state 
of tlie pupils, whether contracted or dilated ; the presence of laches crrebrales ;f 
tlic absence of the superficial or of the deep reflexes ; the pee\ush ” sTath of | 
the [)atient wutli a resistant attitude ; marked insomnia or persistent stupor.'l 

(a) Influ enza, — This probably gives most difficulty in actual practice.^ 

I ll sh 0 uMoe '*noied that cerebrospinal fever is very often mistaken for infiuenzay 
whereas influenza is rarely mistaken for cerebrospinal fever. The reason for 
tliis lies in the fact that the diagnosis of influenza is too often by exclusion. 
Feyer prolonged, past, tbe 8^yentB„day, in the absence of an inflammatory 
focus (bronchitis, pneumonia, pleurisy, sinusitis, etc.), is unlikely to be 
due to influenza, and should therefore lead to a critical revision of the 
diagnosis. 

(h) Typhoid fever . — The onset of the illness is nearly always a gradual | 
one, and the tbe to is much more dxffibe^^^ 

cerebro-spinal fever. This is perhaps the most significant differential point? 
clinically. The leuepey to count is very helpful, and may prove of great 
diagnostic assistance before Widal’s tost is available : the count is low in 
ty].)hqM (2000 to 700(y, but it is high jn cerebro-spinal fever (15,000 to 46,000). 
The rose spots of typhoid dolior a-ppear untjl tlie eiglith or tenth day, whereas 
the r^h 01 cerehro-spinal fever wkicli might be confused with these usually 
appears iiiuch earlier. Tf the spleen is palpable in cerebro-spinal fever this 
is tTielcase earTy", whilst the disease is at its septicaemlc stage ; in typhoid 
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the spleen can rarely he felt before the end of the first week. The dissocia- 
tion of headache and delirium in toxaemia already referred to is strikingly 
seen in typlioid fever. Moreover, the disappearance of the headache alto- 
gether, wlii(‘h occurs so frequently in typhoid fever after the tenth day, is 
another point of distinction ; although its severity may diminish, it is rarely 
absent so early in the course of cerebro-spinal fever. As soon as a positive 
Widal test is obtained (usually about the seventh to tenth day), this finding, 
together with a leucopenia, may be relied upon as decisive in favour of 
typhoid. A positive blood culture may often be obtained before the agglut- 
ination test is available. 

(c) Fneii^nonia . — Acute pneumococcus infection is the most common 
C£vuse of a tdxffe'niic state leading to meningism ; the [)atient is usually a child, 
but not always. The symptoms of meningeal irritation may precede the signs 
of pulmonary disease, in which case the diagnosis can only be settled by 
lumbar ])uncture, or they may concur with such signs, in which case some 
care must be exercised lest the case be one of cerebro-spinal fever ushered in 
by pneumonia. Here tlie leucocyte count is of no help, for there is a high 
leucocytosis in pneumonia as in cerebro-spinal fever. A blood culture may 
reveal pneumococci, or a lung puncture may yi<‘ld direct evidence of the nature 
of the infection ; but if the diagnosis is considered in sfuioiis doubt, it will 
probably be deemed wise to ])erform lumbar puncture. 

(d) Measlci >, — The differential diagnosis between this dis(‘as(' and cerebro- 
spinal meningitis does not ap[>ear to be a matter of j»ractica] difficulty. Rut 
in the writer's ex])erience, altliough no reference is inad(' to the fact by 
authors, it is sometimes necessary to decide whetlier or not a mixed infection 
is present. There is good evideiiee that acute ence])halit is may occur as an 
immediate serpiel to measles. 

(c) Malignant small- pox, on the authority of Milligan, simulales cerebro- 
spinal fever very closely, on account of the sudden onset, headache, vomiting 
and pain in the back. But as the eruption occurs on the tliird or fourth dav 
the diagnosis is not left long in doubt. 

(/) llheumaiic fever . — If cerebro-spinal fever begins with arthritis and 
profuse acicT sweats, if the patient is an adolesc.ent, and if the pains are 
specially referred to the joijits, the diagnosis of rheumatic fever i.s at first 
pardonable. The addition of an erythema makes the .simulation all the 
closer. The failure of salicylates to relieve the pain, or to reduce the fever, 
should at once arouse suspicion. The important distinction Ix^tween earlv 
rigidity of the neck in meningitis and rheumatic stiffness - that the former 

tends to increase with examination, and the latter tends to decrease should 

be remembered in this connection. 

2. Differk?^tial Diagnosis op CEiiEiiRO-spiNAU KpvEit from gkrtain 
Diseases OB’ xpjE Central Nervous SraxEM.—Tlie most imj>ortant of tliese 
diseases sometimes introducing a difficulty is — 

Poliomyelitis (infantile paralysis ). — This disease, like cerebro spinal fever, 
exists Tn epTdeifiic and in sporadic forms. Of recent years there have been 
several small epidemics in England. 8])oradic cases are very common. If 
the type of the disease is the usual one, little or no difficulty is introduced in 
diagnosis from cerebro-spinal fever, because the invasion or febrile stage is 
short and the degree of illness it involves is not great ; it is quickly followed 
by the paralytic stage, and the real nature of the malady hecomcjs manifest. 
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In the cerebral type of poliomyelitis, ho wever— acute pol io e ncephalitis— 
there may be considerable r^^^^ cerebro-^J|Iiir0^ycr, in tliat the 

patient often lies in a state of serai-stupor, and vomiting may occur and may 
persist for 2 or 3 days. It is, however, in the meningitic form of the disease 
that a real difficulty presents itself. There may be added to the headache 
and vomiting, pain and stiffness in the neck and spine, and even some degree 
of opisthotonos. Careful study of the cerebro-spinal fluid usually serves to 
differentiate the two diseases. 

Meningism may occur in a child as the result of acute gastric or mtestinal 
irritetion, and especially as the result of ascaris lumbricoifes. 

3. 'Differencial Dia gn osis of Meningococcus from other Forms 
OF Meningitis. — (1) Fneuniococcus meningitis is rarely primary ; almost 
always it complicates consolidation of the lung, or pleurisy, or otitis 
media, or infection of the nasal sinuses. But when it occurs it is apt to be 
extremely acute, running a rapid course and nearly always a fatal one. 

(2) Streptococcus meningitis usually complicates some infective process 
about the skull, and most often this is middle-ear disease or sinusitis. In 
the majority of ca.nes some surgical procedure has been attempted for the relief 
of the primary condition. 

(3) “ In^mzal ” meningitis is a term applied somewhat loosely. Recent 
knowledge imparted by luinbar puncture makes the diagnosis of influenzal 
meningitis impossible from clinical grounds alone. And it is a striking fact that 
those cases in which Pfeiffer’s bacillus is isolated from the lumbar puncture 
fluid, with the exudate of an acute meningitis, and definite symptoms, are not 
usually cases in wffiich influenza has been suspected, still less diagnosed. 

fn enlmi Uis, — A true infection of the meninges may occur in 
typhoid fever, buTTt must not be inferred that a patient necessarily has 
typhoid meningitis because the bacillus is grown from the lumbar puncture 
fluid. This may occur without clinical evidence of meningitis and without 
histological and chemical changes in the cerebro-spinal fluid characteristic 
of meningeal inflammation. 

(5) T ub€rcuU)us mej^^ — This is by far the commonest form of acute 

meningitis and therefore deserves fuller mention. The most helxfful points 
in a differential diagnosis from meningococcus meningitis are the following. 
Tulierculous meningitis rarely so sudden in its onset, the meningitis 
symptoms being preceded by'' andiT^er* peri^ of malaise, which begins 
less abruptly than the invasion symptoms of cerebro-spinal fever. The 
temp eratu re is seldom high, except as an ante-mortem event, the usual 
range 17eihg 95^ to 1 01 ®. "'Tve traction of the head is transient and ill-marked, 
or is a bs^en t. Photophobia is more^ ^common than it is in cerebro-spinal 
fever. Im adult s a phasia is often "a coiiimon and an early symptom. 
True (paralytic) squint is common. The ''peevish” condition in children 
is muen mpy e Ju fiiig "d .lie first week. In both children and adults 

the depth of the stupor after^ibout the tenth day ig muc h g reater. The dis- 
covery of tubercles lii the clioroid is pathognomonic, but these lesions rarely 
appear before the third week of the disease, and are therefore not of much 
service for diagnosis. Some authors lay stress upon the presence of signs of 
tuberculous disease elsewhere in the body as assisting in the diagnosis, but 
this is, of course, not true. Except in the case of adults, and by no means 
always then, there are rarely any such signs. The leucocyte count affords no 
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differential help as from cerebro-spinal fever, a leucocytosis of considerable 
size (15,000 to 30,000) being present in tuberculous meningitis. 

However high a de/jree of probability that a patient is suffering from 
meningitis may result from a general examination^ confirmation of this view 
rests entirely upon the results of lumbar puncture. For three feasom it should 
not lie deferred : it establishes the diagnosis that meningitis is present ; it decides 
the nature of the infection ; it is a valuable aid to treatment in the event of a 
positive result. 

Prognosis. — The mortality in cerebro-spinal fever is undoubtedly higher 
in the epidemic than in the sporadic cases, if the post-basic meningitis of 
infants, in which the mortality is very high, be excluded. There are, however, 
no good figures uj^on wliich to base an estimate of mortality in the sporadic 
cases. In epidemics the mortality prior to the introduction of scrum treat- 
ment was about 70 to 80 per cent. It Las certainly been much reduced of 
late, though the efficacy of sera varies greatly in different epidemics. 

The intluence of age is noteworthy. The disease is extraordinarily fatal 
in infants (patients under 2 years of age). I’his statement holds good both for 
the post-basic cases which are so often subacute or chronic in character, and 
for the acute cases. The mortality is lowest between the ages of 5 and 10 years. 

A fulminating form of onset is invariably bad, and the mortality in flieso 
cases is very -high, if indeed it is not 100 per cent. In the cases witli less 
vicious invasion symptoms, one or more of the following sym]>toms betoken a 
grave issue: early loss of consciousness, wild delirium, persistent insomnia, 
lirrmorrhagic, eruption, cyanosis. 'Xater in the course briTje disease 
the worst sign is the appearance of hydrocephalus. 

The degree of fever, the intensity of tlie neadache, the amount of rigidity, 
the presence of marked emaciation, frequency and irn’giilarity of tlie })ulse, 
rhythmical respirations, the presence of Jierpes — none of these things yields 
any information of value in predicting the issue of the disease. In few other 
diseasesy if in amjy is it possible for the patient to be so ill and yet to recover com- 
pletely, as in cerebro-spinal fever. 

The slate of the cerebro-spinal fluid in relation to prognosis is to a liigh 
degree equivocal. No reliance must be placed upon it except for jjurposcs of 
diagnosis. It may be almost clear and jnay contain verv few meningococci, 
and yet the patient may be desperately ill and likely to die. On the contrary, 
it may be highly purulent and crowded with meningococci, and yet the 
patient may get rapidly well. 

According to Netter and Debrc, the most ira]>ortant fact bearing u|>on 
prognosis is the stage in the disease at which serum treatment is begun. 
Flexncr found that if serum was given between the first and third days, the 
^^ortality of the disease was reduced to 181 per cent. ; if it was delayed 
unJiLibc.afiyenth day the mortality rose to 36*5 per cent. 

Treatment. — 1 . PRpi'UXb^c^ric. — The principles governing prophylaxis 
are those applicable to infectious diseases in general. Although it would 
appear that the healthy carrier is more responsible for ilic R])read of the 
disease than the patient himself, it is none the less important to isolate every 
case of the disease and to exercise all precautions against fiiftricr* contact 
with healthy persons. Whenever possible the patient should be transferred 
to a hospital, and preferably to an institution where the staff is accustomed to 
deal with infectious diseases. 
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All contacts who are found to be carriers should be placed under quaran- 
tine, and should be kept there until the naso-pharynx is free from meningo- 
cocci. The carrier should live as far as possible in the open air. For lavage 
of the naso-pharynx, and for a gargle, a weak solution of izal may be used, 
or peroxide of hydrogen, or a 1 : 1000 solution of permanganate of potash, 
adding 1*5 per cent, of sodium sulphate to assist penetration (Gordon). For 
spraying^ the nose or fauces, a 1 per cent, solution of iodine with 2 per cent, 
of menthol in parolein may be used. 

The use of a meningococcus vaccine for the purpose of clearing the throat 
has not proved to be successful. 

2. Curative. — (1) Serum treatment. — Cerebro-s])inal fever is not only 
a specific disease in regard to its aetiology, it is 8])rcilic also in regard to its 
therapeutics. Given that treatment by an appropriate anti-meningococcus 
serum is early and thorough, the disease is curable in the large majority 
of cases. 

It is of vital importance that the first dose of serum be given at the earliest 
possible moment after the disease is diagnosed or is strongly suspected. 
Nothing in the treatment of the patient should take precedence of this first 
serum administration. If the result of using one brand of serum in a par- 
ticular case is unsatisfactory, a different brand should be tried, and even 
a third, if necessary. It may even be advisable to prepare a special serum 
for the case of a particular epidemic. 

The serum must he given by the intraspinal route ; it has much less thera- i 
peuttrTTlttie in the orctinafy typti of case if given intravenously, and perhaps| 
little or none if given subcutaneously. 

The serum may be allowed to fiow into the spinal theca by gravity, or 
it may be injected by means of a serum syringe. The rapid in jectic)P..Qf 
serum is harmful and may even lead to a fatal result ; but it is doubtful if 
the injection method is prejudicial, provided due care be exercised to warm 
the serum and to inject it very slowly. 

With regard to repetition of the serum, Flexner laid down an arbitrary 
rule for guidance on this matter, recommending the use of serum daily for 
4 orS.doses, and advising that after this the practitioner should be influenced 
by the subsequent clinical condition of the patient and by the state of the 
lumbar puncture fluid at successive operations. Some such custom as this 
remains the usual one in the ordinary type of the disease. It is desirable 
to vary this rule in individual cases. 

If the case is of the supcracute type, it is well to repeat the dose of serum 
in 8 to 12 hours and again after the same interval. In this way an effort is 
made, consistent with the precautions already referred to, to get as much 
serum as possible into the cerebro-spinal sac during the early stages of the 
disease. After these initial 3 doses an interval of 24 hours may be allowed 
to pass before the next dose is given. 

If the case is a mild one the original serum administration need not be 
repea tedibr ^4 Tiburs, and the second interval may be 48 hours, provided the 
course of the disease is satisfactory. Although in very mild cases one 
administration of serum with the drainage it entails is often sufficient to 
establish a definite and lasting improvement, this must never be depended 
upon, as recrudescences are common and are certainly preventable by 
adequate use of the serum. 
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No doubt the best indication for the repetition of the serum is the con- 
dition of the meningitic exudate as seen at successive punctures. The lumbar 
puncture fluid should always be examined by a competent observer when- 
ever this is possible. The indication for further serum is proportionate to 
the number of meningococci still present in the extracellular form. But it is 
not often practicable to prepare a stained film of the fluid straightway so 
as to be guided by the result. The decision whether to use serum or not 
must in most cases be determined by a consideration of the clinical condition 
together with the naked-eye characters of the fluid. In regard to the latter 
it may be said tliat if the fluid is still turbid (indicating the presence of poly- 
morphous cells), it is well to give more serum. If serum is not given upon the 
occasion of any puncture, and the pathologist reports extracellular cocci in 
the specimen examined from that particular puncture, this should decide 
the practitioner to give serum at the puncture next undertaken, whatever 
the naked-eye features of the fluid may be. 

(2) General management.— Tha diet is to be adjusted to the patient’s 
condition. The disease is an exhausting one, and as full a dietary as is 
consistent with the state of the digestive secretions is to be allowed. If 
the fever is a conspicuous feature, and the patient is drowsy or delirious, the 
mouth is usually dry ; the diet is then necessarily restricted to fluids, which 
should be given in the form of diluted milk, and freshly prepared meat 
essences, in small quantities at frequent intervals. Water should be given 
freely. If the patient is in a state of stupor the act of swallowing must not 
be relied upon ; feeding must then be by the passage of a nasal tube three 
or four times in the 24 liours. According to the age of the patient, from 5 to 
IQ ounces of citrated milk and water (equal parts), or of peptonised milk, or 
of beef essenpe are allowed to run into the stomach from a funnel attached to 
the tube and held at the necessary height above the bed. A raw egg may be 
beaten up in the milk and a little brandy may be added if the state of the 
heart indicates the use of alcohol. If vomiting is troublesome, peptonised 
milli should only be used, or whey or albumin water. If this symptom is 
persistent, it may be advisable to put no food at all into the stomach for 
24 to 48 hours, relying upon saline injections (5 to 20 ounces according to 
age) per rectum every 6 hours, supplementing these, if thought desirable, by 
the subcutaneous use of a 10 per cent, solution of dextrose in normal saline. 

The bowels are usually constipated ; it is therefore frequently necessary 
to use purgatives : castor-oil or calomel followed by a saline, or compound 
liquoxice. pawder. If the patient is comatose early in the disease, when 
treatment is beginning, it may be advisable to give 2 minims of croton oil in 
butter or moist sugar. 

Urinary diflaculties do not usually occur unless the patient is uncQuacious, 
in which case it is important to bear in mind the possibility of retention, 
which may lead to “ overflow incontinence.** This condition indicates the 
use of the caj^heter, with the customary care in the matter of asepsis. 

(3) Dry^s . — It is exceedingly doubtful if any drug exercises a beneficial 

influenciTupon the infection, but motiopin,,,in.ljuli.d^ grains daily), 

has been recommended, and has experimental evidence in ite favourr 

(4) The treatment of certain symptoms . — Headache is usually the most 
distressing symptom calling for special treatment. In all but tlie mildest 
cases of the disease it is a good thing to shave the scalp and to apply an 
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icebag or Leiter’s tulles. A leech q vex eaQjjjca^ sometimes followed by 
relief ibr severaf hours. If, as is often the case, the pain is referred to one 
particular spot, the leech should be applied there. Drugs are not of much 
use in controlling the very severe headaches, but antipyrine, c^eine, and 
aaxikili, may all bo tried in full doses. Morphine may be imperative in some 
cases, because nothing else may be of any service. Restlessness, deli ri um 
and. insomnia, — if these symptoms are troublesome a trial should be given 
to some such combination as the following : — 

H Ammon, bromid., grs. x xxx. 

It. valerian, arnrnon., IT^x-xxx. 

Syr. chloralis, Tl\xx JjV]. 

Aquam ad Ji. 

-Socundis horis ad do.s»‘s iv vi. 

The [)ains and the stiffness are best treated by warm baths at a temperature 
of 102° to 104° F. 

If the delirium is exhausting or the condition verges upon mania, vapour 
of chloroform may be used, or morphine with atropine may be given. 
Hvoscinq should be avoided. 

Aithntis. — The affected joint is best treated by fixation, by the applica- 
tioiTbniot" stupes, and by aspirin internally. If the fluid effusion becomes 
considerable, or does not quickly yield to these measures, the joint should be 
aspirated and 5 to lOo.c. of serum should be injected into it if the meningo- 
coccus is demonstrated in tlie fluid. 

(5) Tlui repetition of lh£ lumbar puncture.—A lumbar puncture of necessity 
precedes each intfaspinal dose of serum. But there arises in many cases an 
indication for continuing the lumbar punctures over a longer period than 
that covered by the serum administrations. Any further untoward event 
in the course of the disease, or any undue prolongation of it, is best met by 
repeating the puncture. The amount of fluid withdrawn is determined by 
the amount pre.sent, and its characters. Too much is not likely to be with- 
drawn. If the temperature rises after having settled for 2 or 3 or more days ; 
if there is an exacerbation or a recurrence of the headache, restlessness, 
delirium, or insomnia ; if rigidity returns after an initial subsidence — in 
either of these instances it is advisable to investigate the pressure and the 
characters of the cerebrO'Sj)iual fluid. There are reasons for thinking that 
further drainage at certain intervals tends to prevent the development of the 
most serious of the complications of the disease, a state of hydrocephalus. 
It may therefore be necessary to repeat the puncture several times, 
especially in the most chronic cases and in the group of post-basic cases in 
infants. 

(6) Treatment of a condition of hydrocephalus has 

been diagTdi^d',’ tf Ts advisab^ to taj3 the lateral ventTicles. and to jujgct 
(serum. This procedure is not so difficult nor so dangerous as may be 
supposed. 

(a) The patient is usuaUy.uot open fontanelles. The region 

of the anterior fontanelle is shaved and the skin is sterilised. A stout needle, 
to which a syringe can be attoched, is inserted at the lateral angle of the 
fontanelle, and is gently pushed towards the mesial line for a distance of 
an inch or an inch and a half. The fluid is usually under considerable 
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pressure, so that it becomes quickly known when the needle reaches it. It 
is not necessary or advisable to attempt to withdraw more fluid than comes 
into the syringe with very gentle aspiration. With great care, an amount 
of serum less in bulk than the fluid withdrawn is now introduced into the 
ventricle. 

(h) In older children and adults the operation of decompression becomes 
necessary ; and here again, though a much more serious procedure, the 
practitioner should not hesitate to give the patient the benefit of the 
operation and of the use of serum by this special route. 

THOMiii5 Houder. 


PLAGUE 

Definition. - Plague is an acute infectious disease, running a ra])i(l 
course, associated with high fever, high mortality, generally with enlarge- 
ment of the lymphatic glauds, and due to a specific micro-organism — the 
Bacillus 'pesiis. 

iEtiology. — The disease may occur anywhere, but is more common in 
subtropical regions. Towards the equator it tends to die out. All races 
ancTligcs are subject to it. It is due to a bacillus, a short rod, often dis- 
tinctly oval-shaped, and with somewhat rounded ends. It is non-motile, 
Gram-negative, and when suitably stained shows characteristic bipolar 
staining. The bacilli measure from 1 /x to 1*5 /x in length. Growth takes 
place easily on all the ordinary culture media. The disease is common in 
the rat, and epidemics amongst these rodents often precede the human cases. 
The germ is spread Jipm rat to^^ in ordinary bubonic cases, by the com- 
mon rat flea {Xenops^a cHeopis); but in pneumonic cases the transference 
is"direct by droplets of sputum, and persons suffering from chronic pul- 
monary troubles are specially liable to the yineumonic form, which is intensely 
infectious from person to person — doctors and nurses often acquiring the 
disease. % 

Pathology. — Iflie mild forms may be due to attentuated brands of 
bacilli. The plague bacillus gives off a toxin, and this is responsible for 
many of the lesions present. The severity of the toxaemia is seen 
in the haemorrhages and the general changes in the viscera. In bubonic 
plague the bubo is apparent. Marked features are met with in the 
lymphatic system — all the glands of the body being more or less affected. 
Even in pneumonic and septicaeraic plague, where there is no primary bubo, 
enlargement of the glands is evident at autopsy. The primary bubo is 
characterised by its marked hseinorrhagic nature, the individual glands 
being matted together and the pbrTglarrdtrter tissue infiltrated with a blood- 
stained gelatinous fluid. Bacilli are present in the necrosed tissue in enor- 
mous numbers. In the secondary glands, the periglandular infiltration is 
absent, and the haemorrhagic character is not so marked. On section, these 
glands ap pear greyish-red . Bacilli are no more numerous in them than itr^ 
thel>Iood and spleen. 

The heart often shows dilatjation of the right side, with its muscle soft 
and fatty, and petechial spots on the epicardium ; the liver is enlargiad and 
congesFea Vithjdoxuly^^ and fatty changes of the parenchymatoug 
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cells ; the spleen is also enlarged, the pulp soft and hyperaemic ; the kidneys 
are congested with cloudy swelling and early fatty changes. 

Ha3^TThj0^ varying from petechial 8j)ots to larger collections of blood, 
are always present ; they are seen under the skin, in the subculahebus 
tissues, and on the serousmembranes. The name “ black death ” was 
derived from these haemorrhages. 

In pneumonic plague the lesion is that of a broncho-pneumonia, areas 
of consolidation with haemorrhagic effusions being scattered throughout 
tlie substance of the lungs. Bacilli are present in the lesions in large 
numbers. 

Recently Norman White has suggested that the plague bacillus alone does 
not cause epidemics of pneumonic plague. He believes there is an additional 
organism at work, working in symbiosis with the plague bacillus, and that 
pneumonic plague is a disease sui generic. This idea has bee n criticised by 
C. A. Gill and others. 

Symptoms. — Plague may be differentiated clinically into seven types — 
(1) Bubonic; (2) Septicjemic; (3) Pneumonic ; (4) Intestinal; (5) Cerebral; 
(6) Cellulo-cutaneous ; (7) Abortive or ambulatory (PeMis minor). 

1. Bubonic. — The in£,ubation varies from 2 to_,§,_daya. The onset is 
sudden, wdth high fever, often usherexi in wdth one or more rigors ; the pulse 
is rapid, and severe constitutional disturbances are present- — severe frontal 
headache, giddiness, nausea, vomiting, diarrhoea, with pronounced bodily 
weakness and mental terror. The patient may, on walking, reel like a 
drunken man. 

The bubo appears on the second or third day, the glands rapidly enlarging 
till they reach the size of a lien’s egg. Pain may be sev ere. As a rule only 
one group of glands is affected, and 80 t o ^ 5 pe r cent, of these siippp^e . 
the abscesses^m^afurThg Hiinng the course of the second week. Bubgg^ pjccur 
in order of frequency in the iry ^ui ual, a ^x il l^r y, submaxillary and cervical 

^ "" " 

The urine contains albumin, and the blood show^s a polymorplionuplear 
leucocytqsps. Death may take place at any time, but is commonest on or 
abo ut the third oP litth day. If recovery take place, the sevenTy "olTEe 
symptoms gradually Tessas; but convalescence is somewhat protracted. 
Sequelfe are common, such as sejisis, carbuncles, etc. 

2. Srpftccemic. — The disease runs a very rajiid course, the symptoms 
being those of a severe septicaemia. The glands are usually slightly enlarged 
and tender; but no definite bubo is seen. The patient sinks rapidly and 
quickly dies. Blood may be passed per rectum towards the end. 

3. Pneumonic. — The onset in this type is ushered in by a chill, followed 
by a rapid rise of temperature, with headache, dizziness, pains in the limbs, 
accompanied by pain and tightness in the chest, with cough and expectora- 
tion of a thin, sanguineous, watery fluid. The respirations are increased, 
witli cyanosis, diminished resonance over one or more areas and rhonchi 
(Childe). Herpes labiali s is said n ot to occ ur. Multitudes of plague bacilli, 
either in pure c liltuf c , or * mixed wit li d iff eren t cocci, are present. The 
condition resembles the severe types of influenzal broncho-pneumonia. 
Why some epidemics take on this form almost entirely is not clear, e.g. 
the Manchurian epidemic 1910-11. 

4. Intestinal. — A rare form. Wilm described it in the Hong-Kong 
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epidemic of 1896 as follows: It runs its course without buboes; its pre- 
dominant f(iatiires being disorders of the intestinal canal, vomiting, inces- 
sant purging, liquid stools, bile-stained, with an offensive odour and often 
mixed with blood. Definite pathological lesions are seen in tlui intestine 
at autopsy. 

5. CerebfQL — In tliis type the patient dies with cerebral symptoms closely 
resenibling those of malignant malaria — delirium, convulsions and then 
a gradually deepening coma. Definite plague meningitis has also been 
described. 

6. Gellulo-ctdaneous. — Carbuncles due to the plague bacillus are some- 
times encountered, and have to be distinguished from ordinary coccic car- 
buncles. The latter may, however, appear as a sequoia in the disease. The 
plague carbuncles have a necrosed and uicerak'd centre with a hard edge, 
from which a red areola spreads, sometimes covered by minutf^ vesicles. 
Plague bacilli are demonstrable. 

7. Abortive or anibulatory (Pcstis minor). -Cases of this sort are met 
with in all epidemics. The disease may be acute or chronic, during which — 
without serious indisposition or without fever — buboes develop, and these 
may suppurate or be absorbed (Sclieube). Other abortive types have also 
been described — the glands of an area swell and become painful, there may 
be headache, fever, giddiness and indefinite pains, then everything clears 
uj) and the patient quickly recovers. 

Prognosis. — The disease is a serious one, the mortality being as high as 
80 to 90 per cent, in some epidemics. 

Treatment. — The aim for the future sanitarian is to make houses, grain- 
sheds, and all other buildings rat-proof. If the rat can be k(q)t from intimate 
contact with man, i)laguc can be ‘controlled. Destruction of rats should be 
carried out where possible. Shij)8 and steamers can bo disinfected by the 
Clayton process — sulphur gas. Vaccination should be urgtu] upon those 
entering plague areas (TTaffkine’s method). The g(*n(‘ral treatment of tlie 
disease is symptomatic, no drug being of special value. Good results have 
been reported after large doses of perchlorul«3 of mercury and <;arbolic 
acid, and intravenous injections of tincture of iodine liave also b(‘en given a 
? trial. Stimulants should be used early. Buboes and carbuncU*s should be 
[treated with hot fomentations of carboljc acid and sublimate. It is better 
* not to excise them or oj^en tln*m before ri[)e, for fear of a general infection. 

S^ij'ums have been tried (Anti-plague, Yersin’s, and Lustig’s). The 
generaiopinion is that tiiese i^^ bubonic, but are useless 

in septicemic and pneumonic cases. 

UNDULANT FEVER 

Synonyms. -Malta Fever ; Mediterranean Fever ; Gibraltar Fever ; Rock 
Fever ; Neapohtan, Cretan, (Jyprus, Danube, Levant Fever. 

Definition. — An endemic specific fever, sometimes becoming epidemic, 
of long duration, with a tendency to long wavy relapses, due to the 
Micrococcus melite7isis. The disease is common Th ' the goat, and man 
generally acquires the infection by drinking milk from such animals. 

iEtiology. — The fever is common on all the Mediterranean littoral ; it 
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is also met with on the Red Sea, in Zanzibar, Uganda, Nigeria, and South 
Africa. In the East it is found in India, Assam, Hong-Kong and China ; in 
the West, in the West Indies, Porto Rico, etc. Its distribution is probably 
even much more extensive. The indigenous popu latio n see ms to have a cer- 
fAiii,imrn unit y to the disease, e.q. Malta^ the M^tese not suficringso much as 
the English sSTdiers and salTors. All ag es and both ^x^jire equally affected. 

The germ of the disease is a minute coccus, tTie MicrocQCcics melitensis , 
which is distributed throughout the body, in the blood jHBile, {socesTurine^ and 
milk. Inoculations of the germ produce the disease, and there have been 
numerous instances of workers with the organism becoming infected. The 
disease is primarily one of goats, in which it apparently causes few symptoms; 
t})ough the coccus is excreted in large numbers in their milk. When the 
infection is a 8(^vere one the milk may be of poor quality. Cases of undulant 
fever in South Africa have lately been shown to hr* caused by th<* Bacilly L § 
alprtus^ an organism closely resembling the Micrococxius meMtensis. A 

is now also described. V. ' ‘U 

Pathology. — The cTjangc^s TouruT at auCoj)sy are those associated with 
high tenifierature and the circulation of toxins in the blood. There is no 
specific inflammation of Peyer’s patches or the other glands of the intestine. 
The spleen is always enlarged, averaging about 20 ounces in weight. The 
mesenteric glands are slightly swollen. The luiigs are congested at their 
bases and mdeniatous — pneumonia may also be present. 

Symptoms. — The incubation period is usually stated at 14 days , but 
may last a longer or shorter period. Subcutaneous inoculation'^ monkeys 
gives an incubation period of 5 days, whereas if the di.sease result from 
ingestion this is lengthened to about 15 days. 

Four varieties are usually described: (J) Ambulatory; (2) Ordinary ; 
(3) Intermittent; (4) Malignant. 

(1) /I Sometimes the symptoms are so slight that a patient 
can go on with his work. Out of 525 dock hands exanuned by Sha'w in Malta, 
79 gave positive serum reactions, whilst out of 22 of those specially tested 
9 showed the organism, either in the blood or urine, or in both. These ca.ses 
then approximate to definite carriers. In other cases there is slight fever, 
and otlier symptoms which quickly disappear. Serum tests show, however, 
these cases havt* been infected. 

(2) Ofdihur^ or umiulavt — The symptoms resemble those seen in 
other fevers; but the t^mipe^alu^e chart is characteristic. Bouts of fever 
of 20 days’ duration or so are followed by remissions, these alternating with 
eacTPoHier and producliig a series of unclulations on the temperature chart. 

The duration of th pymxia is 90 to 120 day§, or even longer ; some 
cases of a year have teen described, and Bruce has even noted one of three 
yfiftrg, In addition to the peculiar temperature, constipation is a prominent 
symptom, also pain and swellings in the joints. Neuritis and orchitis occiu*, 
the latter usually passing away quickly, but the former may persist and 
cause severe cripjding. Sweating is seen during the remissions. The sple^jx 
is enlarged and painful. Bronchitis, congestion and oedema of the lungs 
with slight haemoptysis are seen in some cases. Secondary anaemia eventually 
develops. 

After running a more or less prolonged course, the remissions become 
more prolonged, the febrile exacerbations less high, and gradual con- 
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valescence is established. The neuritis and ansenua may persist for a 
considerable period of time. Marked debility is also common. 

(3) Intermittent — Here the temperature swings up and do>vn like a 

benign tertian malaria. Often about normal in the morning, it rises suddenly 
in the afternoon to 105° F. or higher, accompanied with chilliness or a definite 
rigor. By evening, the temperature falls again, associated with drenching sweat. 

(4) The malignant type of Hughes . — The patient is attacked suddenly with 
high fever — severe pains all over the body, with signs of diarrhoea and 
pneumonia. Vomiting then sets in, and the patient gradually passes into 
the typhoid state ; the temperature rises still higher, hyperpyrexia develops 
and the patient dies. 

Diagnosis. — This has to be made from the other specific fevers. Clinically, 
undulant differs from typhoid and the paratyphoid fevers in its longer 
duration, the patient does not look so ill, rose spots are absent, constipation 
is the rule, and in the frequent occurrence of painful arthritic or neuralgic 
symptoms. The surest method for determining a diagnosis is by blooxl 
culture for the specific germ and by the melitin Umt. The agglutination lest 
is also us(^ful. Dilutions of 1-20, 1-100, and 1-500 should be used. Tt has 
lately been shown, however, that 20 ])(‘r cent, of genuine cases of undulant 
fever do not agglutinate. Agglutinins, when present, may persist in the 
blood for long periods after the patient has recovered. If a suspicious 
case does not react to the ordinary M. ynelitensis, then tests should be tried 
with the M. para-melitensis as well. 

Prognosis. — This is quite favourable as regards life and ultimate recovery, 
the death-rate being only from 2 to 3 per cent. Death occurs as a rule in 
the first week or two of the disease and is preceded by continued liigh tem- 
peratures, a tendency to hyperpyrexia, delirium, dry tongue and diarrhoea, 
in the chronic cases, there may be great debility, anamiia and emaciation. 
Neuritis is often troublesome and very difficult to remove. 

Treatment. — Goat’s milk should be rigidly excluded as an article of diet 
in places where the disease is rife. By this simple procedure, the disease 
has been stamped out of the Navy and Army in Malta, and cases are now of 
excessive rarity amongst the troops. If goat’s milk has to be used, the 
agglutination test should be performed to determine if the goat be infected 
or not. Boiling the milk for 20 minutes renders it safe. Destruction of 
infected goats is also indicated. There is no specific drug. Symptoms 
have to be treated on ordinary principles. The tendency to hyperpyrexia 
in severe attacks must be borne in mind, and if it threatens sponging with 
ice water or cold baths will be required. 

Sleeplessness, headache, arthritis and orchitis are all treated on general 
principles. The patient should be kept strictly in bed at first, but later on- 
especially if the weather be warm — it may be advantageous for him to sit 
in a bath-chair or even to go out of doors. This tends to prevent congestion 
and oedema of the lungs. 

As regards food, the diet must not be too meagre, as the fever is a pro- 
longed one. When the temperature is high, tlie diet may be restricted to 
fluids, but when normal, solids of a nourishing nature may be given, milk 
puddings, eggs and even fish. Vaccines have been tried, but so far have not 
given any very definite results. 

G. GAKMiCHAKL L(>W, 
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TULARAEMIA 

Definition.— -A plague-like general infection of rodents, hitherto con- 
fined to North America, corainunicaLle to man. The disease has the j>eculi- 
arity, in which it resembles Malta Fever, of being extremely infective to 
laboratory workers handling the causative organism, Bacterium and 

atUmtion to this aspect has been drawn by an important paper by 
Professor J. C. G. Ledingham and Dr. F. R. P’raser, in the Quarterly Journal 
of Medicine, vol. xvii., describing three cases occurring at the Lister Institute. 

iEtiology.— In 1911 M‘Coy, during plague work among ground squirrels 
in California, discovered a plagiie-likc* disease not due to Bacillus pestis, and 
in 1912 M‘Coy and Chapin isolated the specific organism from the blood of 
infected animals, and it was named Bact^num tula rense . Subsequently the 
organism was found in vaydQUaLXQd^nts, and endemic centres of the infection 
have been recognis<“d in many areas of North America. The first human 
case of infection appears to have been reported by P(‘arse in 1910, but bacterio- 
logical proof connecting it with B. tularense was provided by Francis 
subsequently. Where the infection is endemic among rodents, human cases 
are not uncommon, and possibly some have recovered unrecognised. The 
infection is conveyed from animal to animal by various blood-sucking para- 
sites. The foBces of infected bugs have been shown to be infective. There 
is thus no difficulty in understanding how (mdemic centres of infection are 
k«*pt up, and human infections in th»‘ field an* readily understood. But it 
is difficult to explain the ca.se8 of infection in laboratory workers. It is 
suggested that a possibility is respiratory infection during the anaesthetising 
of experimental animals, when coughing is not uncommon, and the virus is 
(•(‘rtainly contained in b ronchial secretions, as well as the excreta generally. 
The question appears to be parallel to the difficulty of expIainThg the ,^eat 
liability of laboratory infections with Melitensis. 

B. tularense is a minuU‘, Gram-negative, cocco-bacillus, measuring, accord- 
ing to M'Coy and Chapin, 0 3, 0-7 and 0*2 /x. It is not easily stained by the. 
ordinary dyes, unless a mordant, such as carbolic or aniline, is added. It is 
refractory to growth on ordinary media, the original cultures being obtained 
on a medium composed of egg-yolk. It will grow readily on serum and 
blood agar, and glucose agar if a piece of rabbit spleen be added thereto. 

Pathology. — In animals, nothing characteristic is foimd. At the site 
of inoculation some diffuse necrosis may be seen, and occasionally swelling 
of the corresponding lymph glands. The spleen, liver, lungs, and kidneys 
may show small necrosis areas. Human cases contracted in the field, probably 
from some blood-sucking fly, will show a local ulceration at the site of the bite, 
with swelling, and possibly suppuration, of the local lymph glands. Cases con- 
tracted in th(‘ laboratory provide no pathological data, for there is no evidence 
of the portal of infection, and the blood shows no characteiistic changes. 

Symptoms. — Sudden onset of fever, up to 103°, with marked malaise and 
no localising symptoms, “Th th(’ case dl laboratory Avdrkef^'^^t^ tiJarcnse, 

suggest the initiation of serological tests with spe‘cific antigen. The tt^mpera- 
ture subsided at the end of 3 weeks in the American scries of cases, but it 
remained up for a longer period in the Ix)ndon series, and in one case there 
were irregular rises of bunperatuiv for a period of a year. The marked 
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features of the majority of the cases were the malaise, the ri'current nat ure of 
the fever, and the prolonged inability t-o work. 

Diagnosis. — In endemic areas people handling rabbits and other rodents, 
who develop fever, with or without localising signs of inst'ct bites, should be 
under suspicion. In this country, only laboratory workers could possibly 
be infected. In either case, the diagnosis depends upon specific agglutination 
to B. tularense antigen. Very definite agglutinations were noted towards the 
end of the second week after the commenceinimt of the disease, and the titre 
rose rapidly and remained high during tlie long convalescenc(‘. 

Prognosis. — This appears to bi^ of about the same order as that in Malta 
Fever. I'he disease is not fatal, but causes a long period of inability to work. 

Treatment. — No account is given of any attempts to confer immunity, 
either prophylactic or phylactic, and the treatment would appear to b(* one aim- 
ing at rest, witli measures to countiu’act the amemia that tends to supervene. 

John Matthf.ws. 

Thomas IIouofk. 


B. THE MYCOSES 


Numerous fungi are pathogenic to man, and the lesions caused thereby 
are conveniently described as the mycoses. The classification of these fungi 
is as yet somewhat confused, though five main families may be recognised. 
These with their chief genera and the le.sions caused thereby are indicated 
in the subjoined table. 

TABLE OF FUNGI PATHOGENK’ TO MAN 
(Modified from Bksson) 


Faiiuly. 


I. H YPOMVKCTTD* 


n. Mccoracid.^; 


ITT. GyMNOA-SciDA-: 


IV. Pr.RISrORAClDJE 


V. Saccharomycktid^i-: 

r 


Genera. 

1. f)iacomyces. 
(Nooartlia.) 

2. Malasscziu. 
Trichosporuin. 

4. Coceidioides. 

5. Sporotrichum. 

0. Oidium. ‘V /; 

1 . Mucor mu cede. 

‘2. Mucor cory^mbifer. 

Rhizo mucor. 

4. RhizopuB nigricanB. 

1. Trictiophytoii. 

2. Epiderniophyten. 

I 3. IVUcroHjporum. 

1 4. Achoqpp;'* I . 

1. xVspergilluH. 

2. Steryg»iiatocypt>s. 

! 1 .3. Penicillium. 

I 1.4. Lepidophyton. 

! i 1 Endoroyces. 
j j 2. Saccharo my ceg 
i j 3. Crypiocbccus. 


Causing 

(a) Actinomycosis 

(b) Mycetoma. 

Tinea ver8icy)lor. ' 

Trichogporosis. 

Dermatitis. 

SporotricbosL?. 

(Thrush.) 

i'ulmonary mucormycosw. 
Auri' uhir and pulmonary 
nuK'ormycosU. 
I*u!inonary rhizo-mucor- 
mycosis. 

Moutly-food poisoning. 

The ringworms. 

Tinea cruris. 

J urenUe ringworm . 

Favus. 

Aspergillosis “ Pinta,’ 

< Itomycosifl. 

Otitis. 

Tinea imbricaU. 

I’Lrush. 

Myxomatous tumours. 

(/I) Jilostomyc osia. 
ib) HisJopIashlosis. 
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Some of the diseases mentioned in this table, for example the ringworms, 
are described in otiicr sections. Six of them will be described here — actino- 
mycosis, mycetoma, sporotrichosis, aspergillosis, blastomycosis and histo- 
[.lasmoHis, till - leslun^ of wliioli ar n of the nature.oliMlt^1 ; .iv^ ( rr;^ni^lnma.ta. 

ACTIN0MY(!0SIS 

Synonym. -Ray-fungus Disease. 

Definition. — A local ihff^cttdh, tending to become general, due to the 
Streptothrix aciinomyccs, producing grauulotualous ledons chiefly in jblie 
jaw, shin , lunjg and Q .ttact. 

ol o gy . -~A ci i n o myces hovis was first described by Bollinger in 1877 
as the micro-organism producing large, hard, sarcomatous masses occurring 
about the jawbones of cattle, and in the following year Isaack and Wolfi 
found the same organism in human cases. 

The characteristic of the disease is a suppurative lesion, the pus from 
which contains^. vlsiHc granules which, exanuned microscopically, are seen 
to have a ceptre of a closely meshed filamentous network, with a border of 
radially arranged striatigns, often ending in club shaped bodies. T^Tnerly 
these clul>-sliaped bodies were thought to be spores, but they are now^ re- 
garded as hyaline thickenings of the sheailis of the threads. The clubs are 
oidy found in preparations made from pus from active lesions, or in cultures 
on media in wdiich serum or blood is employed. 

It is essential in examining suspected pus to isolate a granule. If granules 
be not readily detected in the wound or in the pus, Colebrook has pointed out 
that if pus be vigorously shaken in a tube of water the granules, not being 
emulsified, will sink to the bottom and may be removed by a pipette. Micro- 
scopical examination is very much facilitated by crushing th p grpnulea 

mycelial filaments retain Gram's stain, while the 
(dubs fose it and take the counter-stain. Culture is in any case difficult, 
depending to a large extent on the amount of secondary infection. To 
eliminate this as far as possible the granules should be well shaken in a sterile 
saline solution, and then after crushing between sterile slides should be 
sown on to glucose agar plates which are incubated anaerobically, or crushed 
granules may be shaken up into melted glucose agar which is aspirated into 
long sterile tubes according to the method of Vignal. Numerous subcultures 
may be necessary to complete the isolation of the organism. 

invasioti , — Till recently the view has been held that actinomy- 
cosis was conveyed to cattle and man f rom vege table sources. Colebrook, 
in a review^ of 28 cases coming under bisToEservaironT^rings forward strong 
reasons for believing that the fungus may.be 

in the alinieptj^iy ,tii:act. He quotes Lord as finding similar organisms in 
carious teetlh and tonsillar crypts, and himself found not dissimilar fila- 
mentous organisms in each of six carious teeth exanuned. lie has also 
shown that the serum of heavily infected patients causes agglutination of 
suspensions of actinomyces, as also docs the serum of inoculated rabbits. 
The same observer supports the observation of Klinger as to the frequent 
association with actinomyces bovis in actinomycotic lesions of a minute 
Gram-negative cocco-bacillus, to which Klinger gave the name of Bacillus 
12 
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actinomycelium coimians. The significance of the liSROciation is not 
known. 

Symptoms. — These depend upon the anatomical distribution of the 
granuloraata. 

1. The jaw and adjacent struclutes — When the infection occurs in these 
parts tlie ])atient presents a swelling very like a sarcoma, generally ahiaiit-the 
angle or ramus oLtke.maadibl.e. The swelling may, ITo^ver, affect the suh- 
inandibular tissues and lymj[)h_^Iands rather more tlian the jaw itself, and 
one of tlie writers has recently seen a case in which the lesion was confined to 
the glands. The swelling is tender^ somewhat painful, and not generally so 
hard as in sarcoma. It may show one or more spots of softer consistency tlian 
the rest of the lump. In most cases there is no obvious source of infection 
inside the mouth ; the assumption is — in the light of observations quoted 
above — that the avenue of invasion is a carious tooth, or the gums and 
peri-odontal membrane. 

, . 2. The intestines ; appendicitis. — Tlie favourite site of infection is the 

The disease manifests itself either as an attack 
of appendicitis, most often acute, in which case the diagnosis is made only 
at the time of laparotomy ; or as a slowly growing lump in the right iliac 
fossa, with some pain, tenderness, and constitutional disturbance, in which 
case suspicion may be aroused as to its nature, if it be remembered that this 
region is a site of election for the ray fungus. There is a tendency for the 
infection to spread from the ileo-ca'cal region — (a) to the adjacent : 

(b) ai5(/o minal w all ; (c) fo the liver. For this reason it is rarFTo find 

the lesion confinecTTo tlie ap])endix by (lie time operation takes place. For 
this reason, too, the first evidence of ca-cal infection may be the involvement 
of the parietes in the lower right quadrant of the abdomen, in which ca.se 
there is always a probability that the infection has syircad from the bowel. 
The liver is sometimes involved alone, that is, without obvious intestinal 
infection. The disease is only to be distinguished from abscess by puncture 
or by free incision. 

3. The pleura and lung. — Actinomyosis in the.se tissues is by no means rare 
(see section on KespTra^ry System, pp. 11 I I, 1 163). and the disease should 
constantly be borne in mind by the y>ractitioncr when faced with an obscure 
case in which indefinite physical signs appear at one base, with cough, fever 
and (not seldom) hcemoptysis. In some cases a fairly frank , pleuntTc 
effusion appears, and the bacteriological examination of the exUdate reveals 
the nature of the disease. In other cases the clinical picture resembles a 
basal tu b ere ul osi s . As the disease progresses tlie differential diagnosis lies 
betweeh’T-ayTun^s, bronchiectasis and new growth. Hiemoptysis which 
recurs in the absence of any evidence of tuberculosis in an obscure case of 
pulmonary disease, is highly suggestive of actinomycosis of the lung. The 
later stages of the disease still resemble pulmonary tuberculosis ; wasting, 
intermittent fever, purulent exyiectoration, cough and physical signs of 
progressive lung infiltration with destruction. 

4r, &kin . — Granulomata sometimes appear in the skin and subcu- 

taneous tissues (a) alone, or (6) complicating the disease in deeper structures. 

(a)^ The necLj.«i are the parts most often affected. The initial 

lesion is a rounded swelling, not very acute, and therefore resembling a tuber- 
culoma rather than the result of a pyogenic infection, but usually firmer 
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in texture and larger than the lesion seen in tuberculosis of the skin. It 
has therefore to be distinguished frp.m sarcoma and from As the 

lesion progresses it involves the subcutanedug tissue^anT tends to ulcerat e, 
after the appearance of one or more soft and dusky-red areas oFlFT WSen 
ulceration occurs at these points, pus escapes, and this contains the tell-tale 
granules characteristic of the infection. At this stage the appearance is not 
unlike that of a chronic carbuncle or a suppurating gumma. Ultimately 
the skin “ breaks down ” over a considerable area of the swelling, and a 
chronic ulcer forms, which discharges freely. 

(6) Similar skin lesions appear not seldom in association with primary 
infections of deeper structures, these superficial deposits having the signifi- 
cance of metastatic pyasmic deposits. 

5. The brain . — The brain, like the skin, may be infected by direct spread 
from an adjacent lesion, or it may suffer by way of a general pysemic process. 

In a case under tlie observation of C. E. West and one of the writers a chronic 
otitis media was com[)licatcd by granulomata in the scalp, from which 
the streptothrix was demonstrated in films and grown in tubes of blood- 
broth. Cerebral synijdotns developed, and the [)atient died comatose. 
At the post-mortem examination a large abscess was found in the centrum 
ovale of one hemisphere, and the mycelial threads were found in the pus 
in considerable numbers. 

Diagnosis. — Hints have been given in the preceding account relative to 
ilie diUVreiitial diagnosis from tub'Tciiloma, sarcoma, pyogenic infection ^^nd 1 
gumma. The chief reason why actinomycosis yoes unrecognised is that tJie'\ 
posJifnhly nJ^Tir'Vxistence isfiwerhhrca^ All inatefthl3"ftDm''a SllSpected | 
c;ase (pTr37“prrufaT'L^^ sputa, material from liver puncture, excised 

lymph glands, etc.) should be carefully examined for mycelium, and the 
bacteriologist should have iiis attention drawn to the possibility of its pre- 
sence. Sputa from a case of recurring haemoptysis, in whic h a pega tiye 
report in resp^hT pT tubercle b4ctlTriia§ on se^TaTTicc^m is . 

have been founti to cpntjj^iu, thpead^^^^^^^^ wTien the necessary 

investigation has been specially ashed for. 

Course and Prognosis. — Although these vary much, there is, as may 
be inferred from remarks already made, a tendency for ray-fungus infection 
to become pyteiuic i n character. It is this feature which givejS..lbp -Sieiious 
note to prognosis in all cases. In lesions about the jaw and in skin 
iiifecITonB that are primary and not associated with visceral infection, the 
outlook is not nearly so bad as when the lungs, liver or intestinal tract 
are involved, and when the skin lesions are multiple and secondary. Early 
diagnosis, if possible before secondary infection (usually staphylococcus) has 
taken place, adds greatly to the chance of recovery. One of the most 
important points in connection with }>rognosis is the uncertainty as to the 
complete extirpation of the fungus after treatment has been apparently 
successful. Recurrences are common, and must be allowed for in any 
thorough programme of treatment. 

Treatment. — So soon as the diagnosis is made, the question should be 
raised whether or not radical surgic al measures are practicable. If they 
are they should be pursue3*"^tIiout SeTay ; any abscess or infected area 
should be drained, or incised and freely curetted ; infected lymph glands 
should be excised ; doubtful teeth should be sacrificed. The exhibition of 
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^ ip f !ll! follow these surgical measures, or should 
take their place in all cases in which they are for some reason impracticable. 
In some cases it is reasonable to try the patient's response to iodine Indore 
planning operative measures. The drug should be given freely diluUnl with 
water, and it should be gradually increased from an initial dose of ^j^iains 
in, the day to (iO graiiijai, or even to 120 graina if this amount can be tolerated. 
If recovery takes place the iodine treatment should be renewed for ceri-jiin 
periods now and again to guard against relapses. 

Vaccine tliera))y has been attempted in a few cases ; the nature of tlie 
infecting agent imposes great practical diificulties ; if secondary infection 
by staphylococcus be j)reseut inoculation against this microbe should cer- 
tainly be ado])1ed as a sup])lemcntary measure. (See Immune 'rinirapv 

p. li) 

'I'HoMAS iloKDKIi. 

John Ma'ithkws. 


iMYOETOMA 


Synonyms. — Fungus Foot; Madura Foot. 

Definition.— A chronic granulomatous condition affecting tlie f^ct, 
hands, face and sometimes the limbs and internal organs, characterised bv 
swelling of the parts, with the presence of fistulous openings from wldcli an 
oily, purulent fluid exudes. 


iEtiology .—The disease is endemic in different. ]):irtft of 1 ndia, but lias also 
been met with in the Sudan, Fgy})t, fh)chin-China, Senegambia. tJie United 
States and South America. It is found in ^‘onntry^ 4j^t ricy^ J^owns, 

and chiefly attacks those who go barefooted. It js^ihiirgerierallv conlined’ 
and all ages and both sexes are liable. It i.s caused by a fungu.s, 
the old Streptothnx madunr. Brumpt lias now. liowever. divided iin 1h*’* 
mycetomas into 8 different varieties, under diffeouit generic nam.-s. Some 
of these are due to species of Discomyces (Soeardia), others to AmernilJu^ 
Itself or to Rub-divisions of it, namely, MadureUa and ImlUdla. White', red 
and bl^k j^neties occu^^^^^ ^ 

F^ology.— On section of the affecti d part tlie tis sui^ are foiiml to 
'}'hese greyish-yellow, or greymhrriid iellv-like 
masses contain cystic dilatations from which fistulous tracts pass, either 
into the tissues, or externally, and open througli the skin. Rotli tli’e cysts 
and sinuses are full of the fungus, which nia. rosco|)ically appears as whit<* 

or in oilier cases as black agglomcmtioiui_oj jrrabis. 

while in yet another variety the bodies are of a pljokisk colour Tfie bones 
fasciae, tendons and muscles are ultimatidy destroyed. Mi<’rosco))icaljy thV- 
mycelial structure is easily recognised in the white masses. 

Symptoms.--The invasion of the fungus takes jdace through sinalLcuta 
OI...ftfecafi|£ns. Once inoculated, the parasites proceed to grow,"’ forming one 
or several hard nodjiIca.ia tim,a u bciLtanep4ii,ussucs, usually on the. sole ol-the 
A-fter several months they ulcerate through the skin and discharge 
the characteristic contents described above. More nodules then <innear 
in other repons of the affected part, which begins to enlarge permanently 
and finally becomes studded with discharging sinuses, out of which an oily 
foul-smelhng, semi-purulent fluid exudes. There is no special pain, but 
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if IIk* foot f)<‘ affected, locomotion is restricted or greatly imp'ded. Though 
the foot is usual site of the lesion, the hand and other parts of the body 
lUMV also be attaekvd. general le aitli nuuaius good at first, but finally 

anremia and cachexia 

can easily be mad<; by finding the characteristic fungus. 
The differentiation of the different genera and species requires laboratory 
facilities. 

Prognosis. — d’his is bad, and _i| the disease be un trea ted it will finally 
kill the patient. 

Treatment. -The parasite in nature evidently lives on grasses or other 
plants, therefore walking With bare feet should be avoided: Tf dne of two 
nodiih's only bit present, these should be freely removed. When the foot 
is seriously affected it should be aaaputated, remembering to make the 
incision well awav from any diseased tissue, as otherwise recurrence is sure 
to take yjlace. Potassium iodid«‘ may lx* tried internally, and should* be 
pushed. f*" 

R(‘C('ully .\udrain claims to liavn cured a case with int ravfuiou s injection s 
of ij^gm'oghrome (lU e.c. of a 1 px^r ennt. solution) ahir^ne'o^arspneiiamin 
0-75 gramme, thes<‘ b“Ing given on alUTuat/^ weeks — the cours'’ consisted of 
[8 Injections of each. Then* is no definite proof, however, tht^t the casf3 was 
i genuine one of Myctdonia. . / /' / 

U. ( AHMicn.^ni. i.ow. 


SPOROTRICHOSIS 

In this tlisease. w'lieji is much Jess (‘omir.on tlian actinomycosis, 
lesions (granulomata) af)p<eir iii the skin and rarely in_ the muscles and 
hones. ^ ~ V. 

.Etiology, -'riie caasalive jnicrooc wa.s first (lcscribe<l by Schenk in 1898. 
I’vvo varieties, ^ojjjtrich^^n^sche^^^ and S', beurmaiuii^ were originally 
described, but are now' generally regarded as identical. The organisms 
occur lu pii.s as oval or fu.siform sp.orea, and grow in culture as colourless 
branching .seiUate mycelium, with clusters of brown fusiform spores on the 
emll? pt the filamcuis - occasionally the spdftis are arranged round the fila- 
ments. They stain well with the aniline dyes, but irregular! v with Gram’s 
.stain. < I rowth oci’urs iimier a epobic conditions only, and on ordinary labora- 
tory media, (hilture.s are best made from closed lesions, which sfiould be 
punctured with a wide-bored needle, and the material aspirated slmuld be 
thi< kly sown on glucose agar plates, which should be kept at laboratory 
temperature. T\\v colonies, which appear in from 4 to 10 days, are very 
characteristic. At first white, thick and leathery, they later become pqn- 
v oliil ed and cofieo-cofoured. and .still later may become black. Jjnboratory 
animals, especially mice and rats, are sus<'ept iblc, the lesions resembling 
those in man ; but the «iisca,se is .seldom fatal. Tlic serum of infected in- 
dividuals agglutinates the .spores of the organism, and specific immune 
bo(iie8 can be dcinonstrate<l by complement -ti.xation tests. 

Symptoms and Diagnosis.- See p. i:4u. 

Treatment is on the same lines as described for Actinomycosis. 
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ASPERGILLOSIS 

\vitli asj)e]'^il]us, usually A. funiic/dlus, Jiavc^ Ixhui observed in 
the middle ear, and on abraded corntue, as well as in the lung. Tlie organism 
of the group of Ascomycetes, grows on ordinary laliorafory naulia, arul 
froqiKmtIy occurs as a containination. 

Tiic cases of lung infection are not very rare (see p. 1115). They resembh' 
cases of chronic pulmonary tuberculosLi very clos(‘ly ; iiukaal, they are 
generally mistaken for this disease until investigation of the sputa reviads 
their true character. Jn most of the cases describt'd th(‘r(‘, has been a history of 
previous bronchial or pulmonary disease of a chronic kind ; th(‘ fungus infection 
IS therefore to be regarded as secondary. The course and tin* Ircahnrnf 
of pulmonary aspergillosis an' those of the disease it so closely res(*nibl('s. 

diioMAS Hononu. 
John M ait mews. 


BLASTOMYCOSIS 

Definition. — Invasion of the tissues by yeast-like organisms either 
locally or in a generalised form. 

Quite a large number of peculiar pathological conditions have recently 
been listed, as due to yeast-like bodies or blaslomycetes. The parasites 
multiply in and destroy tlie tissues, in many instances leading to the 
death of the host. The fungi implicated have been ascribed to the genera 
Saccharoingc^, Cgccj^dioid^s, Oidiumy Monilia and CryiUococcus. Warty 
gr^Qis, minute abscess formation and ulceration are the commoner types 
of lesion observed. 

Symptoms. — Clinically the following ty])es have been described. 1. 
Cutaneou s — Tiiis may attack the lips_or imsc, and may remain local, 

t^itJTnogreat inclination to spread. 2. Qraljl^stgmij^cosis . — Here the infec- 
tion attacks the raputJhj and spreads gra(11uatly to tlie^Ti^r^^ 
and then to the pharynx, jiose and l ary nx. The lesions, at first verrucous 
and papillomatous iu type*' eventually ulcetate, and when extensive cause 
the death of the patient. 3. -- A s a rule, the lesions 

of this form appear on the sk i n a n r jfacea p rs t ^ or in tlu^ subcu.tamiQ.U^.Jis^ 
small warfcy:^r.QJXylhfl appearing with s mall epi dj^rinal or subdermal Jtbsacsisrp, 
and then the parasites spread toTITeAnncr visewa, tlie infciction beeoming 
general. In the aUected tissues the parasites can easily be demonstrated. 
,4. Gluteal blastomycosis . — The fully developed condition shows a difT^iise 
brawny ^ickening^of the skin of the buttocks, with sinuses leading into the 
deeper tis3Ties,^“somF‘’bT^he^'"c6'nim^^^^ witb each other and ])assing 

deeply inwards. A thin pus exudes from the openings with no grain-like 
bodies in it, as in actinomycosis. MaxwmlTs fistulous disease of the buttocks 
is probably this disease. 5. Pulmonary blastomycosis . — Darling lias described 
a series of cases in l^anama of a blastomycotic condition of the lung, under 
the name of hjis^Qplajjniosis. Post mortem the lungs were studded with 
nodules like miliary tufcercles. These areas coutained many ycast-like 
bodies named by Darling Eistojflasma capsulatum. The symptoms clinically 
were the spleen jmd fever. 
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Diagnosis. — This is made by finding the specific organism, and also in 
some instances by a process of exclusion. The lesions, at the onset, are 
generally mistaken for jbubjBTcle or sjj^jjilis^ and these conditions must be 
excluded by clinical an3^ otEer tests. Oral blastomycosis can easily be 
mistaken for Espu iidia or Uta conditions due to Leishmania americaim. 
The pr ese n c ^ bit h eTi^ffini a^ will settle the point. 

Prognosis. —This, on the whole, is bad. All the forms are very chronic 
and little influenced by treatment. The coccidioidal granuloma and pul- 
monary blastomycosis are always fat^.!. 

Treattni^nf. —Iodide of potassium in large doses is usually recommended. 
X-rays have been tried, and lor local foci of infection, antiseptics of various 
sorls. Surgical removal, if the lesions are seen early, and strictly limited, 
may suffice. Small cuts and abrasions should always be attend(‘d to, and 
carefully cleaned, with carbolic or other antiseptic. ^ 


HISTOPLASMOSIS 

Definition. —A peculiar condition, probably a blastomycosis, found in 
natives in Panama. 

Etiology. — 'the y)arasit»‘ named by Darling, its discoverer, H istopldsma 
(Mpsulatum^ is now generally supposed to be a yeast aldn to a Cryptocd^us. " 

Syniptoms. — Darling observed tlie disease in a ChinaTuan and two negroes 
in Panama. The malady was associated with an irregular temperature, 
waating, anajinia and enlargement of the spleen. 

Pathology. — The lungs were .studded with small nodules like tubercle. 
No tubercle bacilli were, liowever, found, but instead small bodies about half 
the size of a red blood corpuscle, with what appeared to be a small nucleus. 
They resembled Leishmanial })arasites in some ways, but had no definite 
kinetonucleus. As already stated, they are now considered to be yeasty, 
and the disease really to be my ypterpal bI}| j.§tQmyg (;/^is. 

Prognosis. — All the cases seen died. 

Treatment. — This would he on the lines of blastomycosis generally. 
Potassium iodide might be tried. 

G. Gakmichaf.l Low. 


C. SIMROCH.KTAL INFEOTIOKS 

SPIIIOOHETOSIS ICTER0-IL‘1:M0HRHAGICA 

This form of jaundice was first differentiated by two Japanese workers, 
Inada and Ido, in November Iflll, wlio made a full investigation into the 
aetiology, symptomatology and jiatliology of the disease. In September 
1916, Capt;. A. Stokes, R.A.M.C., and Capt. J. A. Ryle, R.A.M.C., published 
an account of several cases which they carefully investigated amongst our 
troo[)s in Flanders, and later, in January 1917, they published a further 
account of their work. Lord Dawson, Lieut. -Col. Hume, R.A.M.C., and Capt. 
S. P. Bedsou, working independently, published in September 1917 a very 
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complete account of tlu'ir observations on cases occurring in tiio army in 
France. During the past six years this form of jaundice has been closely 
studied in various parts of the world, and inost careiul inve^stigations have 
been made. Thus, in tiie French army, th<' disease was found by Martin and 
Pettit, who published an account of it in October DUG, and have matle 
se\eral further contributions. Investigations ou similar lines were nuule in 
the Belgian and Italian armies. 

Definition.- — An acute febrile disease in which jaundice usually appears 
uiiDut tie foiirtli or fifflrniiT, Trnd nsSoelatt^il in sev.;rc t ases whti IwTjiMirWea 
from tho nose, iungs, stointiv-b or bowel, or a piujiuric rush. It is eauat’d o' 

/Etiology. — Infection,- Tha otciuTiuico of the disease in rabs has also 
been closely studied ou the Fontineut, in Ja}>aii, America, (‘tc. ; and in 
March Jl)lb\ Dr. A. K. Foies found on cxaniinatioii of rats at Bournemouth 
tiiat 9 per cent, w^ere infected with tl](‘ s|K:‘citic spirochicte --S])irocha‘ta 
(T.e])tospira) icteio-lfiemorrliagica. It seems prolaibb' that infected rats by 
means of their infected urine contaminate the S(>il and wniler in the localit y, 
a]id by ITiis means infection uTToiryl^T^.^fc During the (Ji tait War th(‘ 

discase'appearhd eud'efmc lii Tat infest e>d w'et trenches. Dogs are siisceptilib* t o 
infection Avitli the s])iroeha*te, causing jaundice, and it has l>ovn stated that this 
organism is the common cause (d Faiiiiie Jaundice. It has not been proved 
that the diseiise is conveyed by the consumption of infe<^‘ted fi>od or water, 
and infection from pa tient to patient in hospiUd^dpes not usualjy occur. Any 
race may be infected. Tlie disease does not appear to occur in tropical 
couptfies, but is associated with temperate climatic conditions and dump. 

Pathology. — In three ca.ses described by Dawson, marked evidepre of 
duodenitis and intense iutiammation in the area round the ampulla of Vater 
w^ere found. StokcvS did not mention the oecurrenee of ducnlenitis in his 
fatal cases. Both ()l.)server8 describe the bil(*-duct as being free from in- 
liammatory changes to the naked eye. Tin' liver showt;d usually few 
abnormal changes macroscopically, but on microscopical examination some 
eases showx‘d evidence of cellidardegcnerativc elianges. In one case described 
by Dawson, the liver w^as d 1 1 n imsli ( m 1 i n sizeT^s^^ e wniukled, and micro- 

scopically there were nuinerons areas of ecdl necrosis ; in other w’ords, a 
condition of acute yellow atrophy was found. The condition of acute yellow 
atrophy in fatal cases of spirocha'tosis ictero-lueinorrhagica is apparently 
uncommon, death usually resulting from the the iliscase rather 

than from auto-intoxication consequent on acure^ellow atrophy. The 
kidneys showed in all cases some degenerative changes of the epithelial cells. 

In some, there was evidence of a nephritis wliicdj in a certain number was 
hannorrhagic in character, lii none of Dawson’s or Btokes’ cas(‘s was any 
enlargement of the spleen found. 

The scarcity in nurnljer of organisms present in infected palienis makes 
it necessary fre(pjently to resort to guinea-pig (?xp(!riments in order to dis- 
cover the spiroeliM'te. Tin* guinea-jhg is extiemely susceptible to th(^ diseas(\ 
and the introduction of infected material into the intra peritoneal cavity is 
followed, after an incubation period, by a rajud development of typical 
symptoms, associated with a heavy infect i<»ii, so that it is easy to demon- 
strate the spirochade. In man the blood infection is of short duration, and 
afte r fif fli da y of the disease, the cteiiccs of a pc)8itiv© raiwdt tHtSliiush. 
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SPIROCH^OSIS ICTEBO^HJ^JMOHKHAGICA 

The infection, as already mentioned, is not a heavy one, so that blood film 
exami nations a re ^ualJy Introduction of some of thF*'l3tOJ^ 

nS crc.TTnrcTa guinea-pig intraperitoneally is likely to give a positive result 
[up to the seventh day of th e ilin^s. I 

Th^Jtrinej, the tenth day to the fifth week, usually contains 

spirochiotes, anil the ceiitrifugalised deposit may yield a positive remdt dH 
microscopical examination, or a portion iiijticted into a guinea-pig may 
reproduce? the disease in it. The spirochajte obtained froiii the urine is 
agglutinated by the blood of tlie patient aftrM* the fourteenth day of the 
disease. After the fourteenth day of the di.sea.se, protective substances 
conferring immunity are found in the blood, and an immunity test with 
guinea-pigs was described by the Japanese workers. 

Symptoms and Course. — Dawson gives the following account: “The 
disease has more often a sudden than a gradual on.-^et, and maiufests itself 
l)y shivering, head and body pains, great prostration, vomiting and 
diarrhoea. Tlie ternj)crature rises quickly to 102° or higher . During the 
•^ucceeiling d or 4 days the conjunctiva} become rnlecf (nl“ anXi i^r pen, which 
iH bable to become heemorrhagic, apj>ear.s on the lips in about 40 per cSir/of 
the patients. Blce<ling ocxnirs in most of the severe cases, but uncommonly 
in the mild cases. H may come from ITie no.se, liinj^s, sioinach, W>wel, or as 
\ pn rpunc jash . Early in the illness a sITght IisemoptysLs Ts a valuable 
iiagnoatic sign. It is to be noted that haemorrhage often precedes jangdice 

in order of appearance. — ‘ ‘ 

'* T1h‘ jiiuiidice usually a])pears on the fourth or fifth day, but may be 
IS early as tlie second, an<l as late as the seventh day. It reaches its h eight 
ibout the tenth to twelfth day. In some cases it is intense, and the skin 
ake^s the greenish hue met with in complete obstruction of the common 
)ile~duct. Constipation is marked. The stools may become clay-coloured, 
diough in most cases a small quantity of bile gives them a light brown colora- 
ion. Tenderne.ss in the upper abdomen is usual. The tongue is furred and 
jrown. Tha iiyer [s {jcquen^^ enla:^ed to the extent of two or three fingers’ 
jreadth below the costal mar^n. Tlie spleen is not palpable. Thejjlands 
n tjie axillae and groins are sometimes enlarged and shotty. In severe cases 
here are evidences of an acute bronchitis. The respiration rate may rise 
o 28 or ik), and when a fatal result is impending may resemble that met with 
n ureemia. The pyls** is dlaiy in proportion to the pyrexia, a rate of 75 to 85 
xdng quite usual. In this respect the disease resembles enttTic fever, thou^ 
lifL‘ring from tlie latt(:?r in that the heart does not block With atropine. The 
ivstoHc blood pressure is about 120 mm. Hg, being higher than tliat of enb?.ric 
ever. The early weakness and prostration are characteristic of the disease. r 
frjcmtal headache and aching behind the eyeballs are distressing symptoms 
)f tim rnTTTTrtrncenieiit, but diminish as the days pass. The muscular pains 
ast longer, and are at times intense. Twitcliings and convulsions may 
)rec('dt‘ or accompany the coma of the fatal casi^s. 

“ The ur ine contains bjle in abundance, wliich may persist for 4 to 5 weeks, 
usually ptesemt, and may reach a sixth ; e.asts—hyaline, epithelial 
liiJ granular — are coimiiou. Some Ereuch autliors lay stress on the evidence 
rcnaljn8u%aw^ 

Tile course of the illness varies with the severity of the disease. In the 
irutc case an irregular type of pyrexia persists for 10 to 14 days and ends by 
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lysis. In some instances there i.s a sccoiida^ rise of fever about the beginning 
bT'tte third week which is difficult to explain, since there is no accompanying 
exacerbation of symptoms or increase of jaundice. The jaundice will reach 
its height about the tenth day, and this often coincides with the fall of 
the temperature. In other cases the temperature will fall earlier while the 
jaundice is still deepening. Convalescence is s lo w but recovery 

It is interesting t o note that spixochmtosis JctcrQ-niwprfRa^a may ocSl^ 
withou t ja undice. Stokes stated that in 100 eases examined byh+m, jaiindfcc 
occurrooni oaTR 

Diagnosis. — A comparison of tiie syin}>tonLS of spirochaotosis iefero- 
haeinorrhagica with tliose of epidemic catarrhal jaundicf' renders it perfectly 
clear that the two diseases are quite distinct, fu epidetiiic catarrhal jaundiw', 
the low mortality, the premonitory jieriod of several days Befot^ tlio dhie^ 
pyrexia, the absence of herpes and haoinorrhagic symptoms, the absence of 
symptoms of severe toxaemia, and the common occurrence of splenic enlarge- 
ment are prominent distinguishing features. 

Prognosis. — Tlie Ja])anese workers found a high mortality in their cases 
— about 30 per cent. Stokes ^ jiut the mortality hgure of his cases as less 
than 6 per cent. Dawson estimates the mortality as not more than 4 to 5 
per cent, in his series. 

Treatment. — This is on the lines of epidemic catarrhal jaundice (p. 311). 
No specific treatment ajipears to be of value. 

W. H. WiLLC’OX. 


RELAPSING FEVER 

Synonyms. — 8 [)irqclxa)tosx s ; Febris Jlcciirrens ; iSpirilliim Fever ; Famine 
Fever; Se ve;i:daKy. Fever. 

Definrfion. — A specific fever, characterised by r elap ses, due to a spiro- 
chaite (spiroruuna) and spreainiy lice. 

iEtioIogy.— Tlie disease occurs in many [lart-s of the world ; it is rare in 
EoglAnd, but common in parts of the Continent. In India, Algiers, Cochin- 
China and in the United States it also occurs freely. All ages are liable 
and both sexes. The cause of the disease is a spirociia3te, and it is customary 
at the present day to divide the infection into a hunlbCr of varieties. (1) 
E uro pean relajising fever, due to the olf) ftpirillmn 

of {2) Asiatic reAa|);sme f eve to <'(irteri. (3) American 
retapsifiglTErver, to nfvyL (l) Nortn African relaj^s] hg f^e\^r, 1o T. berherum. 
(5) CeiiTf rd A f ri c; a n ‘ nda ] is i n g fever in 

In addition to these human varietie.s there is a fowl spirocluctosis due 1o 
T. this disease, as is also African tick fever, being sjiread by ticks, 

while {he other varieties are ail spread by lice. 

Pathology. — The treponemata evidently give off toxins, which, acting 
on the cells of the organs, produce changes similar to those resulting from 
other toxins. There are no very characteristic appearances met witli after 
death in unconqilicated cases. If this has taken place during the jairoxysrn, 
the splee n is enlarge d and s of t,^ a nd the h(‘art nmsch . liver and^ 

-L i b u d a '’'ay fou‘i^" ur(ir('l^^^ 

and eccbyiiipses in^ various parts of the bbcly. “ ‘ "" 

^ Lancet. Janiiarv *27. MH7. 
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liluROPEAN Form. — Symptoms. — The incu^jyiQiLpfiliod varies between 2 
and jj j| a ys . In accidental inoculations 7 day s has been the rule. During 
this period slight prodrornata may occui^^fflPTnvasion is sudden, with a 
rigoL and i n t c nse, pa i ns jnjdie back and limbs. In young per^ns especially, 
tnere may be nausea , vomrRhg"*^^ "romnilsio^. The temperature rises 
rapidity, reach ing^l 04 ° F. (m'UlF'Gvening of thF^rst day ; t b^puTie Tsl ijpid ; 
the re rhSy'l>e" a r^ s vveating ; the spleen is some 

epidemics, jaunoice^s a inarkeT symptom. t he fever has persisted 

for 5 or 7 d^^Tthe^cRyls occurs, the temj>erature ui a few hours falling to 
nc)rinaTr"a7‘?oiir|mmeT^ p roiuae. .jaweatim£ and diarrhoea. Convalescence is 
now rapid, and the patient feels well in a few days, lu a-waak^ however (the 
fourteenth day from the commencement of the illness), the tenaperature rises 
and the attack is r^T^^t^d- Tlie second crisis takes place from the twentieth 
to tEeTwe n W-jLh ir3 a ay , and recovery is again rapid. This usually terminates 
theHTness, out in smne instances second or even third relapses are seen. 

’Tri?Q)arasites are presehf in the blood during the attacks, biit are absent 
in the apyrc.x ial. internals. Lice bcQonie infegted by sucking the blood. 
The tr^poiuninita filially appear in the co eloinic fluid and nowhere else. 
Duriim jhe scratching, Vhich^akes in lous^nfection, some of the 

ft parasites are crushed, and the contents of their coelomic cavities are scattered 
M>n the skin, tiie treponemata entering through the BiTcs of the parasites, 
C. 7 . contaminative method of infection (Nicolle, Blaizot, and Conseil). 

Complications and Sequelae. — These are not specially frequent. In some 
epidemics buunatemesis and haematuria have been noted. PneiijQa,pnia may 
occur. The ehlSgeTFspleen has been known to rupture. Ophthalmia and 

t.iffcbli le, 1 ^ a li fi ve al so been reported. A bo rtion usually "takes place 
in pregnant women. 

Diagnosis. — This is made by finding the specific parasite in the blood. If 
blood examinations have not been made, the first paroxysm might be missed, 
hut the relapse in 7 days should then reveal the true nature of the trouble. 

Prognosis. — Death is not very frequent in the European form, Murchison 
putting the mortali t y a t 4 j )gj:^.£CDt . During famines, however, iLiajauch 
lii y l mr . and in some of Eli e varieties in Cochin-China and India it may reach 
as high as 30 to 4Q, per cent. 

T reatment . — Avoidance of the bites of lice prevents the disease. SaivAt- 
sari or neo$;d\^ars an (nqy arse ppH to^ g<*ne.raTlv employed. It may be 

TiTdSseTof 0^^ U-3 lor a As a rule 

one injection is suflicient, though in some cases a second is required. Apart 
from tTus^ tlie disease should he treated by ordinary nursing, diet, etc. 
(V>lla])8e may occur at the crisis and will require stimulants, such as 
ammonia, strychnine, or digitalis. 

Asiatic Rklapsino Fever. — This is due to the T. The treponema 

has been experimentally inoculated into man. Mo nkeys are' also 
but not rats and mice. Clinically the symptoms resemLle very closely 
tfio^* of the BurfJfjIcaTi form. Rigors are, however, not so common at the 
commencement, collapse is more irequiSil at the crisis and the relajQses are 
gerierally more nurnerous."’"TaTT<!nM'^^^^ types have also been desenhed by 
(hirterrxn*^^^’bf^^^ remitting fever, and (2) the so-called bilious 

remittent fever or ic teric fever o f Carter. The ])arasite is distinguished from 
t. recurrcfifis and TTlESuyT^by and agglutination tests. 



188 


GENERAL INFECTIOUS DISEASES 

T ha is hi gli. somewhere 

is tlie same as for tiie European A’anetyr*^ 

American Rklafsino Fever. — D ue to the T. ncnyyi. Oih\ relyjsc is 
usual in this form. The mortality is low, 2 to 6 per cent. 

FaWEV—TKe'' fever found in Algiers, Tunis and 
Egypt is similar to the European, both in its symptoms and method of 
dissemination, namely, by lice. The form met with in the equatorial regions 
is different clinically in many ways, and further is transmitted by a bug-like 
tu^the Ornithodorus mqulMa^. 

"“Central Relapsing Fever. —Synonyms. - Tick Fevn r ; Tete 

Disease. This form is found throughout British and Portuguese East Africa, 
Nyasaland, Uganda and the Congo Free State. The tick becomes infected by 
sucking the blood of an infected individual, and finally, according to Marchoux 
and Couvy, transmits the treponemata back to man by the salivary secretion. 
The ova become infected also, and thus the new generation hereditarily can 
pass on the disease. 

Symptoms. —The period of incubation is uflually 7 The bite may 

be accompanied by local inflammatory signs. Prodromata are present, 
mental heaviness, loss of activity, profuse sweating. The attack conies 
on gradually with malaise, vomiting and a slight rise of t/Cinperature. The 
temperature then increases, with headache, chilliness and severe pain in 
the region of the spleen. Vomiting continues, and there may be diarrhaa 
with streaks of blood. The spleen is enlarged, and scanty treponemata arr 
now found in the blood. Finally, after three or four days, there is a crisis, 
accompanied by profuse and drenching perspiration. The patient feels 
weak and tired, but slowly regains his appetite and strength. The disease 
may end, or there may bo an intermis.sion of from 5 to 8 days, after which 
the first relapse appears. The temperature rises, and the original syinffloms 
reappear. After lasting 3 or i days, there is anotht r crisis, and then another 
period of remission. Second, third and even fourth relapses have been 
described. When they arc prolonged, the patient is greatly w^eakened and 
becomes much emaciated. 

Complications and Sequelae. — Iritis is verv common. 

Diagnosis. — This has to be made from malaria, tryjianosomiasi.s and 
other febrile conditions. The specific j>arii.site sliould [)C demonstrated 
before diagnosing the condition. 

Prognosis. —In Livingstone’s time, many natives were reported to have 
died of the disease. Dutton and Todd also frequently saw fatal cases on 
the Congo, and the former of these two investigators died of it hini.st‘lf. 

Treatment. — The Ornithodorus lives in the cracks and crevices of cow- 
dung houses, and it is tlierefore dangerous to sleep in such buildings. Destruc- 
tion of all old mud rest-houses by fire and building of modern ones witli cement 
floors would soon stamp out the disease as far as the European is concerned. 

tives aeern^ to liave J^n imnxujaity to the infectiiiii. Novarsenobillon 
injections will cut short the disease and effect a cure. Quinine is of no value. 

Somaliland variety . — This form of tick fever is s|»rcad by another species 
of tick, the 0. savignyi, which lives in the dust of market-places and 
encampments. It is therefore more difficult to avoid its bite than 
that of the 0. moitbcUa, which is liug-like in its iiabits and only bites by 
night. The form of the disease is similar to that just described. 
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BRONCHIAL HPIKOOH^:TOSI8 

Definition. — A chronic bronchitis associated with sjjirochaetes in the 
oxj)eotoration. 

AEtiology.— The condition is common in various y)arts of the tropics, 
cases having been reported from Ceylon, the West Indies, t^ 
pine Islands. West Africa and tjae Sudan. All races and })ot}i seres are 
liabTe:”'' “ 

Castftllani discovered the disease in 1905. and named the associated 
s j»iro(diJetc tlie Spirochcuta brofichialls in 1907. Tins organism, which is now 
known as the Treponema hronchialej though resembling lhe mouth spiro- 
chad(‘, (iillers from it in several feiitures. 

Pathology. — There do not appear to be any records as yet of post- 
mortem examinations on the condition. 

Symptoms. — Caste! lani describes three types of the disease — an acute, 
a sui)acute and a chronic variety. 

In the first of these fever, cough, and pains all over the body are present. 
'Fin? expectoration is scanty and niuco-purulent. In the second, the attack 
lasts for several weeks, there is little or no fever, while the expectoration 
may be pinkish in colour and contain blood. The third variety follows upon 
an acute or subacute attack, or the onset may be insidious and slow. There 
is a c it ro a i c c o u g h . w i th scanty often blood-s tained expectoration True 
luemoptysis is also seen. Sometimes there is no fever, out in other cases 

tejppcrature is he ctic. Physical examination reveals a few dry or moist 
rales, with ttoinetirae.s some dull arenas. The s}>utum does not show tubercle 
bacilli, but plenty of spirochffites. 

Diagnosis. — This must be made from tubercle and other forms of chronic 
l)ronchitia. The repeated absence of tubercle bacilli is important. The 
spiroclueUis can be found easily, the precaution of washing out the mouth 
carefully, always being adopted, to avoid contamination with mouth spiro- 
chictes. Paragonimiasis is distinguished by the characteristic ova in the 
sputum. Animal inoculations should also be performed for further ex- 
clusion of tubercle. 

Prognosis. — This is good. In chronic cases there may eventually be 
anieinia and wasting. 

Treatment.— In the acute cases the patient should be confined tob<^ and 
given some mild expectorant. Castellani reports good results from 
(FowIerla..aallltigjuJ in the subacute and chronic eases. Salvarsiin or some of 
its derivatives, as novarsenobillon, may also be tried. 


RAT-BITE FEVER 

Synonyms. — S oddku : 8oko.shio; DLsi^A sp. 

Definition. — A chronic nTapaing type of fever, du(* to a spirillum, the 
SpiriUiifn mimis (Cart4*r), transmitted to man by bites of rat^s infected with 
the y^^cific germ. * 

ittiology. — The di8<'ase is common in Ja}>an, and in Bombay. India ; 
case's have also been n»ported from France, Italy, Spain, America, Britain 
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(Horder) and East Africa (Low). Any one unfortunate enough to be bitbui 
by an infected rat is liable to acquire the infection. 

The spirillum was isolated from rats in Japan, and also by the Japanese 
in human cases. It is almost Cf?rtainly the real cause of the disease. At 
first described as a spirocha^te by the Japanese, and known by the name of 
the SjnrochcBta rnorsus muris, it has recently been shown by Robertson to 
be the same as the Spirillum minor of Carter, the Spirochccta muris of Wenyon, 
etc., and if one corr<‘cts the gender of the specific name, should now read 
Spirillum minus. 

Pathology. — The few post-mortem examinations made have not shown 
any significant changes. 

Symptoms. — After being bitten, the wound heals up in an ordinary 
manner, but in from 2 to 6 weeks pain appears at the site of the old bite, 
and the scar breaks'down. TFie lymphatics draining the area of the bite 
then swell and become inflamed, with enlargement of the glands of the area 
involved ; a definite ulcer may now mark the site of the bite, with an angry 
inflammation spreading away from it, and small vesicles may break out 
around it. When this has continued for some time, general symptoms make 
their appearance ; the temperature rises to 103° F. or over, there may be 
rigors, vomiting and nausea, with severe headaches, joint pains, diarrhoea 
and general malaise. A specific rash then usually appe^ars, dusky cplpured, 
purplish red spots or a colouxeil pateby erythema over the limba, trvuxk,^^! 
face, which lasts for some time and slowly disappears. After remaining 
high for 8 days or so, tlie temperature drops, and the symptoiiLS generally 
ameliorate. In a varying period of time, however, the first relapse appears, 
with a return of the symptoms. Tlii.s in turn disappears, only to be followed 
by further relaj^sesj^ which in some of the reported cases have continued for 
months or efeh years. Considerable debility follows the attacks, and finally 
the patient may pass into a very poor state of health. A transient or per- 
manent nephritis may result, and exophthalmos and paresis have been seen 
in some cases. Ultimately the infection tends slowly to di.sappear. 

Diagnosis. — The history of the rat bite generally gives the clue to the 
diagnosis. Apart from that, the disease in some ways resembles syphiliij, 
but the Wassermann reaction is negative. The relapsing nature of the 
disease with the ^ecific skin lesions should clear up any difficulties in coming 
to a correct interpreTatlon of the complaint. 

Prognosis. — With modern treatment this is quite good. Previou.sly 
it was not so, many cases continuing with chronic symptoms for years. A 
mortality of 10 per cent, has been given by some authors. 

Treatment. — Salvaisan or some of its derivative.s should be given, 
commencing with doses of 0-3 of a gramnu!. One or two injec-tions art; 
usually sufficient to abolish completely all the symptoms and bring al)Out a 
permanent cure. 

(J. rAkiMK'HAi;!. Low. 


SYPHILIS 

. A specific disease diit; to entry of a micro-oigariism (S pirochdta pallida) 
into the tissues, either by inoculation iiito the, skin or mucous membram; 
(acquired syphilis), or by transmission in utero (congenital syphilis). 
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In acquired Hypbiii.s a ]>rinuiry sore usually develops at the site of inocula- 
tion, and may be followed after a few weeks by a succession of lesions of the 
skin, mucous membranes, subcutaneous tissues, arteries, muscles, bones, 
viscera and central nervous system, which recur again and again at varying 
intervals throughout the patient’s lif<‘, A | te ^ n |a dj; .^ ea rs ^ degeneration of 
the^ pa-renehyma of Ihp. hrain (guieral par.e>^is) or of the spipal cor d {tabgK. 
()orsali.sJ may. jgy^vej^^ From an early stage changes in the blood serum can 
biTdeTe.cted by the Wus.^ermanii and a variety of flocculation tests. Any or 
all manifestations, even the primary, may be oniitti d. In congenital syphilis 
the systemic disease is the first manifestation. 

iEtiology. — The specific micro-organism was discovered by Schaudinn 
in 1905 and named by him Treponema pallidum. Subsequently this was 
changed to Spirochceta pallida, but the original name still persists in some 
countries. Sp. pallida is a minute organism whicli in fresh specimens under 
dark-ground illumination appears as a bluish white, very delicate corkscrew. 
Its length varies from 5 to 24 /x (average 8 to 10 /x) ; the distance between 
individual coils is 1 /x, and the depth of each coil is 1 p-. It is very active in 
its own ground but slow in moving from place to j)lace. It alternately con- 
tracts and expands its coils, bends into loops or forms itself into a right angle. 
It stains with considerable dilficulty, the most usual methods employed being 
Leishman’s or Giernsa’s modification of the iiomanowsky stain, which dyes 
it rose- pink, or some method in which silver nitrate is employed, such as 
Fontana’s stain, by which it is stained black. It was first cultivated by 
Noguchi, who showed it to be an amuTobe. It has beeu demonstrated in every 
syphilitic lesion, including the brains of general paralytics, and its setio- 
logical connection with syphilis has been proved experimentally on animals 
by Metchnikoff and Roux and numerous other workers. U has a life of only 
a few hours under natural conditions outside the body, anJlslifTired^al^bhce 
by drying and by much feebler antiseptics than suffice to desfrbytbTdinaty 
pathogenic organisms. 

The usual method.s of transmission arc by sexual intercourse and to the 
foetus tn tUero. It docs not seem necessary for a person transmitting the 
disease by intercourse to be suffering at the time from syphilitic lesions of 
the external genitals. At least, this ap]>ears to be the case when men convey 
the infection, and it is clear that often the semen contains the viru^ The ])eriod 
during which a person suffering from syphilis is liable lEcT convey the disease 
by 8<!xual intercourse varies ; after the second year the chances diminish, 
and it is unusual fojc infection tq^^* passeci *dn Tn raaSTnef 
year. Tlu*re is no doubt, ho we ver, ' trial Thfec 1 1 6 uT c an T)^TfaTf5inTtt€^d'lA'TEe 
frrtus by an infected mother up to a much later j)eriod, and there is, in fact, 
no limit to the length of time during which an infected mother may transmit 
the dimuist* to her unborn child. Accidental infection i>‘sults from contamina- 
tion of any ininute abrasion with 8t*cretion from a syphilitic lesion. The most 
dangerous from this point of view are the primary sore and the early second- 
aries. As the age of the infection increases, it becomes m6fe‘”anJ"m^ 
dllEmiU. and ahhough it Ls possit>1e to ' 

infect an animal with secretion from later or tertiary syphilides, the chances J 
of conveying the disease at this period by ordinary social intercourse are | 
extremely slight. Even in the earlier stages, owing to the low resistance | 
of the organism to external agencies, the risks of accidental infection by 
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ordinary social intercourse appear to be very slight, judging by the great 
prevalence of syphilis and yet the very low proportion of extragoiiital chancres. 

Invasion of the tissues . — Although a number of days elapse before a visible 
lesion appears, within a very few days after infection histological examination 
of the tissues at the site of inoculation shows that changes are already com- 
mencing, and animal experiments have demonstrated that, by this time, tlic 
virus has spread throughout the body, infecting particularly the s^cen, bone- 
marrow and testicles. Within the last few years, Kolle and Evers huvt* 
> shown that, after inoculation by scarification, the virus has reached the 
' nearest lymph glands of a rabbit in half an hour, and those of a guinei\-pig 
in 5 minutes. 

Pathology. — Although the clinical appearances of syphilitic lesions differ 
with the age of the infection, the syphilitic lesion of every stage is histologi- 
cally the same — a granuloma composed of an exudate of plasma cells and 
Ipnphocytes around the parasitic focus, with obliterative endarteritii^of Ihe 
Regarding the exudate as the. reaction of the tissues to the toxins 
evolved by the virus, we may explain the differing clinical a]>pearanc<is 
which characterise the successive recrudescences of activity of the virus by 
the increasing sensitiveness of the tissius. Syphilis is clianicterised by 
alternate periods of activity and quii'scence. In an uncured case tin* periods 
of quiescence are probably only apparent, as is shown by tlie fact that the 
blood serum gives the Was.sermann ajid other clniract(*ristic serum reactions 
wheti no other signs of disease are manif(‘8t. It lias to be remembered . 
however, that clinical examinatum does not by any means search all the 
structures in which the syphilitic organism can produce ciianges. Doubt- 
less the balance of the struggle between the organism and the tissues rests 
in mo.st ca.ses with the latter, but the eff<‘ct of the struggle on them i.s 
shown when the sf)irocl]aetc.s temporarily gain the advantage in some spot 
(usually one wJiere the tissues have been damaged or unduly strained). 
response of the tissues is usually the gr<*atcr the older the infection—^i.e. 
longer the virus has been acting on them* Thus, if secretion be obtained fmm 
— (i.) A primary sore tlie size of a pin’s head ; (ii.) a secondary papule when the 
infection was about 3 months old, and the same size or bigger; and (iii.) a 
large tertiary lesion, say 10 years old ; in the first specimen a large number of 
syphilitic organisms would be found, in the second only a moderate number, 
; and in the third probably none. Early in the disease, then, a large number of 
organisms produce only a small lesion, a little later a moderate number produce 
a moderate lesion, and still later a very small number produce a very large 
lesion. Histologically, all the lesions are the same ; the difference is in their 
size and their subsequent course. 

An important feature of the action of Sp. pallida is its effect on blood 
vessels. The pathology of syphilitic arteritis is discussed on p. Here 

it may suffice to sketch the fnain general effects of syphilis on the vessels. 
The changes in the vessel wall may lead to aneurysmal dilatation, as 
in the case of the aorta and other large arteries of the body, and in the 
cerebral vessels. The aortic valve may be involved in s ^^^ihi li tic iJiesaQfti tie, 
w ith re s i iiting regurgitation . Perhaps a more common result or syphilitic 
arEe]nl1Ssi8 thcamhflais^pf t^^^ with important effects resulting from 

failure of the blood to reach the part supplied. Thus, endarteritis 
of the coronary arteries leads to myocardial degeneration ; and closure of 
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ceri'hral und ^ rosiilts in paraljaee, varying from failure of 

die cranial nerve nucleus to cornplei^ hemiplegia or paraplegia, or deatli 
from failure of blood supplies to vital centres. Thrombosis of tlj^^ 
implicated In syphilitic lesions has also an important tearing on their 
clinical progress. Thus, in the case of primary lesions, it may result in 
failure of anti-sypliilitic remedies to reach the parasite in the de]>ths of 
the lesion, where il may reawaken months after all signs of the disease, even 
the blood reaction, havf‘ disappeared, and give rise to a lesion at the site 
of the primary sore {recurrent chancre). In tertiary lesions the cutting i 
off of nutritional supplies to the centre and the action of the toxin lead to! 
necrosis and liquefaction, but this is never so romy)lete as in tuberculosis.) 
This is seen in the clean-cut ulceration which often characterises tertiary,- 
syphilitic granulomata. If bone is involved in the tertiary gumma it mayl 
necrose throughout as in the flat bones, or only partially as in the long bones. 
Where necrosis does not occur, the granulomatous tissue of a syphilitic lesion 
tends to become more and more fibrous, though at the same t ime natural forces 
work towards its removal. There is, so to speak, a race between the two pro- 
cesses. If the amount of exudate is comparatively small, as in some primary 
and in y>ractically all secondary lesions, the exuded cells may all he removed. 
If tlie exudate is a large one, a considerable proportion of it may reach the 
fibro\is stage before the natural scavengers have had time to remove it. Thus 
many j)rimary lesions are marked by scars of cartilaginous liardness for years 
afterwards, and gummata, their cenire.s haVing liquefn^fl, may he enclosed bv 
derTi^ connective tissue. Bone gummata, in fact, are often ringed by heaped 
up bone of ivory hardness. 

Scarring from formal ion of fibrous li-<s\ie and its subsequent contractioii 
may liavr iinnormnt ♦dT^^ ts on viserra. For (‘xariiple, an active tertiary 
he])}ilitis may be stoyq>ed by suitablr* treatnumt, but the subsrqucnt con- 
traetion of the sears may crip[)le the organ hoy>clessly. Similarly, the 
aortic valv<‘ cusps may b(‘ nmdered permanently iucom]>etout by the searMug 
[('jllcwinu on "toppat.n* of the svphiluic process. 

Tlie changes which oecur when the j)aTenchyma of the central ner\ous 
svstem is invaded are described elsewhere. 

fncuhation and early -The ir\etibation period varies from a 

minimum of about 10 days to a maximum of about 90, with an average 
(d I to 5 week.s. A small pa]>ule then apjiears at the site of inoculation, and 
ipiickly enlarges to a round or oval sore about the size of a threepenny bit ; 
the centre usually becomes eroded, or perhay^s more deeidy ulcerated, and 
the broken surface is surrounded by a dull-red areola varying in width from 
lialf to 2 or 3 mm. Beyond the confines of the eroded area the tissues are 
infiltrated, feeling definitely tougher to the y>alpating finger than do the 
corresponding tissues on the other side of the part. With age this induration 
becomes more and more pronounced until, in the case of some primary 
sores, it feels as if there were a button embedded in the tissues. The sore 
does not bleed easily when 8cray>ed, but serum oozes freely from it, and this 
serum usually teems with syphilitic organisms. The sore is comy)araf ively 

These are the main characteristics of all y>nniary syphilitic sorc?^, but 
individual features vary with the site. Thus the most indurated arc those 
0!i the under-s\irface and mouth of tht‘ jwpuce. In the cast' of a sore at the 
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rejection of the prepuce on to the corona glandis, when t}j(* |>repuw ifl re- 
tracted, the lesion flicks over like a plate turning on its edge. A sore at the 
mouth of the prepuce often converts it to a fibrous rinff. Induration is easy 
to elicit in sores affecting one wall of the /osm navtcularis, wliicli then feels 
as if a plate were embedded in it. In primary sores of the glans itself, indura- 
tion is difficult to elicit owing to tightness of the tissues, but tlie sore is easy 
to recognise by its dull-red areola, even contour, eroded centre, and indolent 
progress. Primary sores of the skin are dark red, covered with a dark scab, 
and tough in consistency. Ulceration is usually more marked in sores 
affecting the mouth and under-surfacc of the prepuce, the skin at the [)e no- 
scrotal angle, the tissues around the nails, tht‘ lips and the tonsils. Almost 
all primary sores are comparatively painless, but when afft cting the t(*rminal 
phalanx of a finger or thumb they may be exquisitely painful ; this, no doubt, 
partly accounts for the fact that primary sores in this situation are so often 
^diagnosed as ^whitlow. The })rimary sore affecting the pre|)uce, the skin of 
the penis, or (especially) the female labia may be accompanied by a toughly 
indurated oedema of the affi'cU'd parts, which become som(‘what livid. 

The course of the primary sore varies greatly. In some cases the le.sion 
is fleeting and apt to pass unnoticed. Such a sore is by no means an un- 
mixed blessing, since its apparent triviality may lead to neglect of treatment, 
with the possible result that years later tabes or general paresis su[)ervcnes. 
The history of a substantial proportion of cases of tabes and g(*mTal j)aresis 
is that the initial lesion was either unnoticed or was vt rv trivial. It is pos- 
sible that this may he due to the fact that the infecting organism is a spiro 
ch®te with no great capacity for cau.sing lesions of tlie surface structures, 
but with a predilection for tiie parenchyma of the nervt.uis systiun (ncuro- 
tropic virus). On the otlier iiand, tin* triviality of the sor** may have led 
more certainly to the graver lat^* manifestations bi^causc* of neglect of treat- 
ment. The ordinary sore which remains iuitreut<‘d lasts for a month or 
longer, and long after the ('rosion has Inhaled over, a button of induraU'd 
tissue may remain to mark the site. Sypliilitic organisms iiave been found 
by histological examination of such scars many yeais lat.<‘r. Week.s or months 
after it has healed the sore may break down again, the resulting K-sion a|)- 
proaching tlien more closely to the characters of a n-rtiary ulcer. It is 
probable that in these cases the .sy()hilitic organism burir'd in the de[)ths of 
the scar has gradually reawakened to activity. \Vb< r* a sore l)ecomes 
infected by secondary organisms, ulceration is a more promirient feature, 
and in rare instances the ulceration is phagedenic. In such cas<*8 thi* sur- 
rounding tissues very rapidly become black and ne.crolic, and tin* resulting 
loss of tissue may involve large })oition.s <d tho <‘xt(‘rna! g fiitals. 

Shortly after the appearance of the primary sore i ho inmre^t iympli 
glands often become painlessly enlarged, and in the case of the penis the 
lymphatics running from the sore can frequently be felt below tin* skin. 
The affected glands may reach a large size, bulging out tfu* overlying skin ; 
and this, with the fact that there is no reddening of the skin (jr otlo r sign 
of acute inflammation, often gives the clue to the naturt- of the sore on which 
it depends. Syphilitic buboes do iioj, uauallv but infiv dn 

the sore has become emit, so that sup- 
puration should not weigh heavily against a diagnosis of syiJhilis. A week 
or so after the local lymph glands have begun t ^ ^Tilargn* there is universal 
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adenitis, which can be appreciated by palpation, particularly of the epi- 
trochJear, axillary and cervical glands. About this time, or when the sore 
is abou t 15 days old, the blood serum often for the fcrst time ^ves posifiye 
rman fi a ef se rul n reactions, such as the Meiniche, f)acIis-Georgj, 

KSTuT D reyer and Ward. The last three depend on the floccu- 
lation w'hicli occurs aft(‘r incubation for some hours of heated and diluted 
sypliilitic serum with diluted extract of heart niu.scle prepared by special 
jiiethods. The three flocculation tests mentioned here are, on the whole, 
more delicate with serum than is the Wassermann, but present indications are 
that the Sachs-Georgi and Sigma are less delicate with cercbro-spinal fluid. 
|The percMuitage of cases in which the Wassermann and flocculation reactions 
tare given iucrea.ses with the age of the disease until the outbreak of the skin 
|le.sions which manifest the next or secondary stage. Practically 100 per cent. 

stage an* positive. 

Diagnosis of the Prmiary Stage. — The guiding characteristics by 
which ])rimary syphilitic sores are distinguished from others arc the in- 
cubation period, colour, indolence, surrounding infiltration, comparative 
painlessness, slighter tendency to bleed, indolent enlargement of neighbour- 
ing glands, and the presence of Sp. pallida in the serum exudate from the 
sore. The length of the incubation period is a guide only when the patient 
lias not been eX|K)sed to infection for over 10 days. 

Of sores whicii may appear on the genitals, herpetic lesions arc multiple 
and fairly closely set, .so that when the tops of the minute blisters have been 
rubbed off, a composite lesion is seen made up of a number of minute circles 
or of urc.s of circles. Herpe.s is not accompanied by induration or enlarge- 
ment of neighbouring glands, and is usually attended by some degree of 
irritation. . 

(Jhancroid has an incubation period of only a few' days ; the sore is of 
a more inflammatory nature, being undermined and more definitely ulcerated, 
ratiier than eroded ; excavated, rather than worn down. The edge is much 
more irregular and is merely tipp^ wTtE red, >vhicli is of a raucn "brighter 
shade than the areola surrounding a primary syphilitic sore. A case should 
never be dismi.ssed at once as chancroid, since there may be a double infection, 
and syphilis be incubating in the sore; unless a close watch is kept, the 
thickening and induration which develop later in a mixed chancre may 
pass unnoticed, and the physician receive a rude shock from the outbreak of 
a syphilitic eruption in a case which he has diagnosed as chancroid. A good 
rule is to continue microscopical examination at intervals until the sore heals 
and to tf»8t the blood f or tl|e aerum reactions for 3 months. Chancroid may 
be accompanied by a bubo whi^ fends Id sUpput^^ syphilitic bubo 

may, however, simj^iurate, so that it wouli| be a mistake to elcdude sTObil^^ 
onllie sole gfoWa of suppura^fcioh. If the glands, thougH dlstmcfly enlarged, 
showed^no ^l^^^ iLctiVe itiflamtiiation, it would be strong evidence in favour 
of syphilis. 

Scahietic rum on the glaiis and skin of tiie penis are often diagnosed as 
.syphilTsr They lite mound-like, not eroded, have no areola, are not indur- 
ated, and, of course, the serum exudate contains no syphilitic organisms. 

Syphilitic sores in parts of the body other than the genitals are often 
overlooked, mainly because syphilis is not thought of in those parts. A 
unibikTal toDHillitis slu^ld^arouse sj^ ^pipion, especially if associated with^ 
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painlei|s enlargement pf the aubmaxillary glands on one side. Similarly, the 
to'the nature of a lip chancre may be given by thii glands. Primary 
80res_affecting the terminaljpb^anx of a thumb or finger are often extremely 
painful and simulate whitlows rather bibsely. The syphilitic sore is more 
brawny, and remains so considerably longer after the sore has been 
lanced . 

In any case of doubt a specimen of serum should be taken from the sore 
and examined microscopically. This should be done before any antiseptics 
have been applied, as they kill off the organisms in the superficial layers 
and prejudice the success of the examination. To obtain a specimen which 
has to be sent away to a laboratory for examination, the sore should first 
be cleaned with a swab of lint and a fairly deep puncture made in its margin 
with the point of a scalpel or a vaccination lancet. The sore should then be 
squeezed and the specimen collected after the serum has oozed for a few 
minutes. The serum sliould he allowed to run into a capillary tube, onl\ 
one end of which should be sealed. Alt(‘rnative)y a good metliod is to 
puncture the nearest enlarged gland and aspirate a little of the gland juice. 
A moderately stout needle is run obliquely into the gland, and n few minims 
of sterile saline injected into it. The gland is massaged and as|)iration 
applied by a syringe. The fluid aspirated is forced into a watch'gla.ss and 
collected in a capillary tube as above. It is always a good ])lan to send two 
or three specimens, as it often happens that tlie first sj>ecimen is negative, 
while the second or third taken some minutes latt‘r, when tin* serum has 
had an opportunity of oozing up from the deeper layers, is positive. Also 
it is good to remember that, just as a clinician would s(‘arcd) longer a rtiicro- 
scopical specimen from a sore which he belit‘V(‘d to be syphilitic, so would 
the pathologist at a distance if he were told that tin* son* was stro/igly sus' 
picious. The information cannot conjure the syphilitic organism into tin 
microscopical field. When the nece.ssary apparatus is at hand it is alwavs 
better to examine the specimen at once by dark-ground illnniinati<»n . 

Spiral organisrn.s o,tlier,.than Sjp. palHda may be snen in a specimen 
obtained from the genitals or the mouth. They are largcl}' elirniriatcfl hv 
taking care to clean the surface of the lesion before collecting the sf^ecirnen, 
but some may still be included. All coarsely spiral organisms whi pfi ap |K^iir 
thick should be excluded at once. To the observer who has once ohs(*rved 
Sp? pailida closely, only three others will catU3e difficulty : 

A fairly fine spirochaete, with closely set spirals, often found in ajiecirnens 
from the genitals ; it is about twice as thick as Sp. pallula, shines more 
brigt^ly^l^as a 8 spirals which are by no ineans so 

cl e^y cut as tKo se of >?7?- pallida. I’wo very fine spiiochtefes, found in 
the mouth, and both "as Imc^ as, or finer than, ^p. jxillida. One is dktin - 
guished by the angularity qf its turns, the other bv its sinrals feeing" rnaiiTi 
it loots like a piece 

"^econSlSif^ Stage. — Usually, but by no meaijs always, a generalisc'd 
rash appears three or four weeks after the sore. The eniption generally 
starts on the side.s p! the forrrt of pinkish spoils, varying in size 

from a split-pea to a little-finger nail, which deepen in colour witli age to a 
dull-red or somewhat brownish tint. At first they may he difficult t<> ser*, 
requiring a good light, hut become more manife.st after the patient has stood 
stripped for a few minutes. The eruption spreads ^iraduallv over the trunk 
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and limbs, and iadea in a kw wtifc:ka> leaving little or. It may 
recur at a later period, and the spots are then annular or ring-like. 

After the fadfing of the first roseola, a peculiar change in the distribution 
of the pigment may occur, especially on the necks of brunettes. The neck 
becomes generally discoloux^, or, more commonly, assumes a dappled 
appearance (syphilitic Icucpdennia), as if the pigment had been washed out 
of a number of circular areas, each about the size of the end of a finger-tip, 
and had collected at the margins. 

The ]>apulur eruption follows closely on the heels of the roseolar, and takes 
a iiijml)er of different forms. The commonest, and generally the earliest, 
consists of numbers of dome-shaped, dull-red, indurated papules distributed 
generally over the trunk, limbs and face. Most of them are about the sijse 
of a lentil, but scattered among the smaller papules may be a considerable 
number of others which are larger, sometimes reaching the size of a three- 
penny-bit. The individual papule feels indiarubbery, and when it is 
squeezed between finger and th Ui34b. J^ppears^l^tenm^ while. ite 

surface epithelium cracks slightly. Variations of the ordinary papular 
eruption are the papulo - squamous, squamous, papulo- pustular and 
’)ustular. In the papu lo- sg ua mous a large ]>ropoi'tion of the papules are 
covered at their oe n Ires by Toi^’e^ The s^q^hilide is a papular 

eriifdion in which scaling is a still more prominent fealure^: Tn the papil(^ 
pustular .sy[>hiiide the centre of the papule necrose-s, and the appearance is 
rather that of a su[)purating acne spot. An extension of this is the form in 
which till* vvhoh) [nipule breaks down, and the syphih de results. 

W hen extensive, the pustidar syphilide may resemble a varicellar or a 
\ .triol()iis eruption A more severe and malignant form is the ectlyTp^jiAUfi 
type, in which tlje papule breaks down quickly, and the underlying tissues 
are eroded or ulcerated. As the destruction of lis.sue extends, the secretion 
dries to a crust. This may become heaped up by the deposit of succe-ssive 
layers, and the rt.-sull is a blu’;kifih nnmt, 

Peculiar appearances of the papular syphilide i 7i differ erusuualions . — 
BetwetMi tlie buttocks, on the lateral surface's of the scrotum, and on the 
labia, ilic papular syphilide often becomes very prominent and wartdike, 
with a ; these syphilides are called broad con- 

lylortuita. d'he whole of the ooutiguou.s surfaces of the buttocks may be 
covered with these lesions, 'which may diffuse into a large, moist, wart-like 
plaque with a fewr outlying grow’ths. On the front and back of the scrotum 
the papular sypliilide often takes the form of glistening-white, si ightlt^ raised 
rings with brownish centres. Tliese are best displayed by streteliing out 
the scrotal skin as if it were a piece of cloth under examination. 
the toes, under the pondulant luaminaj. and in almost all moist situations, 
Pollies ti*nd to nin together and, tlieir sodden covering often becbroing 
rubbed off, a moist, pinkish-red surface, fringed with ioaamxed.^ epithelium, 
left, (londylomata and moist papules generally e.xude serum freely ;'^lhe 
parts appear unnaturally moist, and the secretion is rich pall id a. 

On the ]‘alma and .soles the [>apules apjiear as fiat or sTigTItly. taised spots, 
varying in size from a spliop'a to a sixpence. They scale easily, leaving a 
hollar of loosened (’pithelium surrounding the shining j)apule, which feels 
llraoat corn-like. Sometimes the lesions run together into large plaqu^ 
traversed by weeping fissures. The finger-nails may show characteristic 
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changes, more especially in the recurrent secondary stages. The end of the 
finger becomes pinkish-red and bulbous, and the reUection of the skjn pn^the 

ndl is occupied by weeping granulations. The nail becomes brittle and 

lustreless and is shed. 'J'he papular syphilide may be well marked on the 
forehead, following the margin of the hair {corona veneris), and it is often 
possible to find many papules in the hairy scalp. On other parts of the 
face, especially about the naso-labial fold and the chin, the pax>ulcs are often 
set in rings. In some the facial lesions may be prominent, es])ecially 

at a nasodabial junction, appearing as moist-, fungating growths like rondylo- 
mata. On account of its similarity to yaws this syphilide is called frarii- 
boesifortii. When the paj>ular eruption of the type under discussion recurs 
on tlie body it tends to he distributed in rings, as in llie case of other types of 
recurrent syphilide. 

The follicular or conical type of paj)ular syphilide usually occurs at a 
later period than the dome-shaped variety just described. Tliere are two 
main types, the small and the large follicular. Tlie small follicular sypiiilide 
occurs in small clusters of minute, pin-head, bro\\uush i^apules affecting tiie 
hair-follicles and often thicCly HistriButed on the back. The affected areas, 
each about 1 cm. across, have a goose -skin appearance, and the part gener- 
ally looks as if it had not been propi*iTy"\\disl)«di^ ’The lar^e follicular sypldlide 
is usually dispo sed in circles tlie size of half a crown or larger, the centre of 
the circle belrTg occupIedTiT a particularly large papule, round which a ring of 
smaller satellites is ranged ; this is the corymliose sy])hilide. It usually 
appears comparatively late, say ab out t i ic end of a year or eighUam months, 
and its characti^rs approach cIoscT}’’ to thosci of the fiodiilaf culanecms 
syphilide, to be discussed under tertiary lesions. 

The syphilide eruption in the mou/’//.- -Before the rash app(‘.ai> on tive 
body the soft palate may become erythematous, contrasting with the pallid 
hard palate. Other lesions of the mouth usually make their first aj^pearance 
at the time of the papular syphilide of the skin. On the mucous surface of 
the Ijps and_J/k^^ of the fauces the early syphilide is a greyish- wh^tii 

patch, edged with a pinkish-red areola, which marks it olf from the surround- 
ing mucous surface. On the piIlafs’*of the fauces the ap}>earance is that of 
a s pa il - track creeping uj) over the pillar on to the soft palate. On tlie tonsil 
the Tesiori'^tenfis to ulcerate rather deeply. Tlie mucous ])atcli on the lip 
is usually round or oval and, if it crosses the angle of the mouth, is fissured. 
On the sides of the tongue fissuiing and ulceration are more pronounced, 
but on the under-surface the lesion may be condylomatous in tv])e, while 
on the dorsum the commonest lesions are pink, bald sjiols, the pile of the 
t/ongue having been rubbed off each papule. The seendion from these 
lesions teems with syphilitic organisms, and is very contagious. 

The hair is shed to a varying degree in the secondary stage. In most 
cases there is some thinning, which is not particularly noticeable ; in others 
it falls in a patchy manner, giving the back of the head a moth-eaten appear- 
ance ; and in a few the patient may become temporarily bald. The beard 
and eyebrows may participate in these changes. 

Joints and burs® are not often affected in secondary syphilis, but occa- 
sionally an acute syjwvUis occurs. It is fairly painful, and usually worse 
A more indolent form of synovitis causes swelling without pain 
or great limitation of movement. The tendon-sheaths may be affected 
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similarly, and the tendency to formation of adhesions may lead to permanent 
limitation of movement. Mild 'periostitis may occur in the secondaij stage^ 
butJiaiia-afiectiona axe comruoner in the tertiary. 

From about, the* aixtJh pionth, or even earlier, the patient may develop 
.symptoE^iai^ neryoii^* which 

are dealt with elsewhere. It i.s well to remember that m ove r pe ^ cent , 
of cases in the^.8e<?ond^rj: stage changes in tlie cercbro-apmaT'S^^ 
invasion oF tte c entral i^e rvoufl system, thoiigii only a very small proportion 
of tH^'e'lfases sliow clinical signs of nervous disease. 

Constitutional symptoms — Fever . — Even in the incubation period rigor 
followed by some degree of fever and pains in the limbs may occur. In 
some cases, towards the end of tiie j>iimary stage, or on the outbreak of the 
rash, the patient’s temperature may liecome irregular, the pyrexia being 
intermittent, continuous or remittent, and accompanied by some con- 
stitutional disturbance. Sometimes just before the outbreak of the 
eruption, and during the early part of the secondary stage, there is a feeUng 
of aching in all the limbs, as if the patient had been taking too much exercise. 
In some cases at this time there may be definite lightning pains, which lends 
support to the idea that all these symptoms may possibly oe due to meningeal 
involvement and irritation. In the early secondary stage also, headache may 
be severe, and may not improbably be ( hue a lso to meningeal involvement. 

Ancemia , — Tlie organism of syphilis affects paf!l^urafry''tbe'b«lu 
organs, and it is not surprising that untn^ated syphilis is usually accom- 
panied by some degree of amemia. The antemia is usually of the secondary 
type, with reduction of thi* red blood cor[)iiscles to an average between 
4,0(X),UX) and 5,(XM),(XKJ p^r c.mm. The loss is more ])articularly displayed 
in the liiernoglobin content, which is usually reduced, so that the colour 
index may be as low as TO per cent, of the normal. The early stage is accom- 
panied by a moderate leucocytosis which may reach a cell-count of 20,000 
per c.mm. The increase of leucocytes is made up chiefly of lymphocytes, 
which is to be expected in view of tlie fact that the organism of" syphilis 
stimulates a local exudate of lymphocytes and plasma-cells, of W'hich the 
infiltration i.s largely composed. In rare cases the amemia may be much 
more severe, Miiller having reported one with a blood state resembling that 
found in perniciou.s anapinia. Justus, in 1895, introduced a new test based 
on the reduction of the haemoglobin content w’hich follow^ed the first adminis- 
tration of mercury in a case of syphilis, but this is now of only academic 
interest. ^ ^ / / I ^ ^ 

Diagnosis of Secondary Eruptions. T'iie maculo-^oseolar jsyphilide is 
fairly easy to distinguish by, the iu story of a primary sore with indolent 
adenitis; by the subcuticular, deeply grounded appearance ol the sppte* 
wJiTch first appear on the flauks, very rarely itch, aiid are of a piftkish.or 
dull -red rather than a bright-red tinge, and by the coincidence of positive 
scrum reactions. Oth( r orytheniata are brighUr red^ more irritable, and 
ofte n aff ect the backsT)f tin* hands. SeborrhaaM more superScial. not well 
grounded in the skin, and is more scaly, the scales be ihir greasy .. Fityriasu 
rosea is oIUmi mistaken for syphilis, bTit the lesions are brighter in colour and 
more irritable ; they lend to become annular, with their centres covered 
by t5fanhy scales. Ringworm is more superficial and irritable, and the fungus 
can be found in scrapings from its border. Tinea cruris or dhohies^ 
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affects a triangle at the upper and inner part of the thigh ; it is brighter red, 
more irritable, and quite superficial. rashes are more inflammatory 

and irritable ; they a])j)ear more suddenly, and are associated with a history 
of *tFe patient having taFen sucIi a drug as copaiba, cubebs, antipyrine, 
quinine or belladonna. The eru'ptions of specific fevers are usually accom- 
panied by more pronounced constitutional symptoms. 

The ordinary doine-shaj^K'd papular Hy])hilide is usually easy to distinguish 
from a non-syphilitic eruption. The indurated feel of the papule, its shining 
appearance when [)inclied, its readiness to scale, and its dull or pinkish-red 
cplouY are valuable diagnostic signs, as is also the association with mouth 
and throat lesions. The differtMit appearances which a papular syphilide 
presents in diffenuit jiarts of the body, such as dry jiapules on the trunk and 
most areas of the limbs, moist papules on the scrotum, btdween the toes and 
in other moist, w^arm jiarts, and wart-like condylomata on the scrotum, 
contrast strongly with non-syjihilitic dermatoses which are true to tyjx* 
wherever sitiuib'd. Tin^ microscopic t«‘st should always be a{)plicd in any 
Joablfui case, and very rarely tails, even with the pa[)ulo-])U.st ular or the 
pustular syphilide. Acne spots are more inflammatory, and tend also to 
affect the upper front of the chest and between tiic shoulders behind, rather 
than the flanks, loins and limbs. Tiis can usually be expressed from blind 
acne pimples wlien they are pricked and s<}ueezcd. MoUuscum spots are 
white and umbi Heated, whib* caseous matter can be squeezed from their 
centres. Lichen ruber planus is charact<?rised by flatter, smaller, })olygonal 
spots of a violet tinge and waxy covering ; it is more irritable. Psoriasis 
is usually less indurafed, more su])erfi(dal, bleeds at a number of jK>int« when 
slightly scraped, and affects tin* extemsor rather than the flexor surfaces of 
the limbs ; tie* scales are more silvery, and in moist situations tin* rash 
remains true to type, contrasting with the syphilide, which here becomes 
sodd(‘n with the seendion that freely oo 2 U‘S from it. VariceJlar spots are 
more superficial and not as.sociated with mouth and throat lesions. Variola 
is quicker in development and change, and tends to afi(‘ct the backs of the 
hii,nd,6 and wrists. Bromide and iodide eruptions apfxuxr more suddenly, and 
are consid«u*ably more irritable. The d«‘eper forms of pustular syjibilide with 
considerable crusting, such as the su})erficial and deep ecthymatous, or the 
ru])ial, are distingiiisb(*d from ordinary impetigo by the darker colour of the 
l iusls, tiie circular rather than linear shape of the lesions, and the greater 
degree of tis.'^uo destruetion below the crusts. Scabies is oft<m mistaken for 
M crusted sy [)liilide, and vice versa. The individual scabitdic lesion is easy to 
ree,oguise, bui the tendency is to forget that scabies and syphilis often coexist. 

Secondary syjihilitic mouth lesions are easily diagnosed by the eliaiaelers 
mentioned. Vincents angina may cause confusion, but there is no pinkish 
aieplji^ and ihe iiii< roseo])e easily settles the diagnosis. 

Tertiary Lesions. -There is no sharjdy dividing line betw(*cn the 
^('condary siagc .ind 1 iie tertiary, since the earliest t(Ttiary lesion, the nodular 
{'utaneou^, is merely a collection of papules, which are more deeply (*mbeddefl, 
and tend inore to ulceration than the papules of what, is called the early 
secondary stage. 

The nodular cutaneous syphilide occurs in one or more i.solatcal areas of 
the skin as a collection of skin g^umiiiata, each about the size of a pea, often 
running into one another to form a more or less continuous, brownish-red 
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ridge, which describeft a circle, or may be made up of the area of a number 
of circles so as to produce a snake-like line of varying length. Sometimes 
the affected area looks as if a number of groups of concentric circles had been 
described on the skin ; sometimes two or three very short concentric arcs are 
seen. The affected area may be as small as a finger-nail or larger than a 
hand. The individual gummata may degenerate only so slightly as to produce 
some scaling, or may ulcerate more deeply and become crusted. The lesion 
extends ceutrifugaUy. and leaves, in its wake a reddish-stained area, which 
shows” little evidence of scarring ; or a strppte, papery scar which shows 
wefr the concentric distribution of the lesion. Sometimes the nodules do not 
resolve as the lesion extends, and a red nodular plaque of indurated tissue is 
formed. On the palms the lesion may form the characteristic serpiginous 
|)attern described above, or affect chiefiy the folds, which become fissured. 
Ill some ulcerative cases extension is more rapid than healing, and a large 
fiatch of small skin ulcers may be left in the wake of the advancing arcs of 
new lesions. Very rarely, and then mostly when situated close to the angles 
of the mouth, or at a nasal orifice, the ulct^r may become phagedenic, causing 
most exU*nsiv(‘ destruction of tissue. The areas of the body which are more 
commonly affected are the calves, about the iliac crests, over the shoulder- 
blades, the palms of the hands, the flexor surfaces of the joints, and the npse, 
forehead and mouth region. The areas chiefly affected are those exposed to 
injury or constant friction, and an odd distribution can usually be traced to 
the patient’s occupation, exposing the part to much stress or injury. A 
similar typ of lesion may affect the soft palaU' and lead to considerable 
ulceration and d<‘formity. 

(himmatn of the tissues underlyiiuj the skin are usually, though by no 
means invariably, later than skin gummata. Those of the subcutaneous 
tissues and muscles grow up as jndiarubbery lumps which vary in size from 
a shrapnel hull<;t to an orange, or larger. They are painless, (juictly expanding 
growths, which tend to break down in the centn^ and, opening through the 
skin, discluirgo their contents, tearing clean-cut ulcers with overhanging 
tough, wash-leather sloughs occupying the base's. Sometimes, instead 
oTii discrete gumma forming in the affected niusiii'S, these are diffusely 
infiltratcMi, and much deformity results when the degenerated tissue is 
replaced by scar. 

The joints, hursce, and tendon-sheaths are not often invaded in tertiary 
sypliilis. When they are, the parts affected are, again, those most exposed 
to strcs.s and strain, such as the knee-joint and the prej^atellar bursa. The 
swelling is easy to recognise by its soft, indiarubber-like coiisistenop; as also 
by the fact that it follows the lines of the joint, bursa or tendon-sheath 
affected, and by the absemee of signs of active inffammation. 

The bone^ are affected in tertiary syphilis in different ways. In the long 
bones the most usual manifestation in acquired syjihilis is a Incalis t^ gumma , 
which eventually necroses in the centre, while the edge becomes converted 
to a raised circle of ivory Lard bone. The process is accompanied by boring 
or y^nawing pain, which is particularly seven', at night. The contents are dis- 
c ha rged Thro ugh the skin, leaving an intractable ulcer, at the bottom of which 
barf bone may be felt. If the process begins deeper, the local swelling may 
not be so obvious and, eventually, with discharge of the necrotic contents, 
one or two fistulous openings lead to the interior ot the bone. Diffuse osteit is 



202 


GENERAL INFECTIOUS DISEASES 


and periostitis are not so common in acquired as in congenital syphilis. A sign 
of congenital syphilis in adolescents and adults is the sabre-scabhard tibia 
resulting from difEuse periostitis in earlier years ; the bone is thickened 
from before backwards, and its anterior crest is curved with its convexity 
forwards, giving the bone the shape from which the condition derives its 
name. Of the long bones, the most commonly affected in acquired syphilis 
are the clavicle (sterno-clavicular joint), sternum, ribs, tibia and femur ; 
but no bone is immune, and the process is particularly apt to affect those 
which have received a blow or other injury. Sy[)hilitic dactylitis is very 
uncommon. Usually the proximal phalanx is affected, and a quiet, painless 
swelling results. Sometimes a sinus forms and the bone becomes rarefied. 
In other cases the whole bone becomes permanently thickened, and in still 
others absorption of the product may result in permanent shortening of the 
phalanx. The flat bQaes of the skull tend especially to undergo caries as a 
result gummatous infiltration, and some of the worst mutilations which 
result from syphilis, and make it so dreaded, are those resulting from caries 
of the bones entering into the formation of the nose and palate. Here, after 
a period during which the patient is afflicted by ozeena, the bridge of the 
nose may fall in, or a large perforation of the hard palate suddenly make 
its appearance. In others the process may spread to the skin, and the most 
disfiguring ulceration of the face ensue. Giimmata of the frontal and 
parietal bones may start in the inner or the outer table. In the latter case 
a swelling is followed by breaking down of the centre. Under the influence 
of treatment this may gradually be absorbed ; otherwise a circular or perhaps 
a horseshoe- or trefoil-shaped ulcer, rimmed with an ivory-hard ridge, 
results. The ulcer may perforate the skull, but the general cavity of tli<‘ 
cranium has usually by then become shut off from the affected area. When 
the gumma starts in the inner table, irritative and })ressure symptoms may 
mark its first appearance. Gummata of the vertebroe are uncommon ; 
according to their situation they may lead to retro-pharyngeal, lumbar or 
iliac abscess. Rarely they may involve the spinal canal and cause 
symptoms of pressure on the cord. 

Tertiary syphilis of the le.^icle occurs in two forms, which are often com- 
bined, the diffuse interstitial and the nodular. In the former the testicle 
slowly enlarges, becomes heavy, but remains quite smooth, and the testicular 
sensation is lost. The nodular form, often engrafted on the diffuse, is 
characterised by the formation of gummata which may project like bosses 
from the surface of the testis. The epididymis is usually not palpable, and 
commonly the cord is moderately thickened. The condition may be accom- 
panied by a hy3rocele. Usually, in the end, the testicle shrinks, but th<‘ 
gummata may break down, giving rise to a form of fungus testis. 

The mouth and throat often suffer severely in tertiary syphilis. Gumma 
of the tonsil is followed by severe ulceration. The soft palate may be strewn 
with a number of pea-like nodules which often ulcerate and result in all 
grades of deformity. Perforation, usually at the junction with the hard 
palate, is common, and sometimes the soft palate becomes adherent to the 
posterior pharyngeal wall. Perforation of the hard palate may result from 
gummata commencing on the mouth side. 

The tongue may be the seat of discrete gummata which eventually reach 
the surface and cause deeply punohed-out ulcers. A form analogous to the 
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nodular cutaneous syphilide consists of a number of pea-like nodules affecting 
a moderately large area of the tongue. This becomes swollen and very tender, 
but, unlike the diffuse glossitis mentioned below, i8""very amenal5Ie tp^^^'t^^ 
qi^C"*‘"XTTTach'COt)iimoner ^ of the tongu(? is 

diffufc" glo ssitis, wblcli may be deeper superficial T The' affected portions are 

swoTTJm and the surface is smootfiC hard, inelastic and usually covered by a 
bluish-white pellicle {levjCO'plakia). On retrogression, the tongue becomes 
cut up into numerous islands by fissures of varying depth. The tongue 
tender, and intolerant of spices and hot food. / ' ’ / 

The insides of thq cheeks, along a line from the angle Gi the mouth 
opposite the gap between the upper and lower teeth, are often affected with 
leucoplakia. The area forma a bluish-white ridge cut up herring-bone 
fgSJjtdn# which is quite characteristic. It may be the only clinical sign of 
syphilis which the patient may show. 

In the tertiary stage, fever has been noted in a number of cases, and its 
dependence on syphilis has' been shown by its response to anti-syphilitic 
treatment. The fever may simulate almost every type, and may be long- 
continued. It has been noted more particularly in connection with 8yj)hili8 
of the jiver. It may be mistaken for rheumatic fever in cases where there 
is*8oraG arthritic pain due to periostitis in the vicinity of joints ; for typhoid 
fev^er and for tuberculosis. These examples may serve to show’ the type 
of fever and its long continuance in some cases, and point to the necessity 
of an investigation .with syphilis in view in cases of obscure pyrexia. 

Diagnosis of Tertiary Lesions. — An indolent sw^elling, or an ulcer pre- 
ceded by a swell! !ig, the lesion being obviously deeply embedded in the 
tissues or breaking down in the middle (wdiich contains a characteristically 
gummy material) and sclerosing at the margin, wdth a circular, crescentic 
or evenly sinuous contour, and brownish-red in colour, should always arouse a 
sus])icion of syphilis. Denial of primary sore, or of secondary lesions, is of 
no importance, as they may long ago have been forgotten. The positive 
serum reactions may mislead, since by no means all ulcers in an old syphilitic 
are themselves syphilitic. On the other hand, negative serum reactions are 
rather strong evidence against tertiary syphilis. Epitheliomn is perhaps 
more likely to be confused with tertiary syphilis when the lesion is in the 
mouth, but epithelioma has a considerably harder margin, and the edge is 
rolled, not clean-cut. A positive serum reaction may prove to be a trap, as 
epitIi{*Iioraa is often engrafted on an old syphilitic glossitis. Ulcers on the 
legs resulting from variposeji^ 7 ic$^ff^^ may arouse a suspicion of syphilis. 
They are usually much less r^ular in contour and a side iHI eel t^JtlrTctmTe 
inflammatory mamfestatiohs. Syphilitic' orchitis is easily distinguisbed 
from other conditions by the evenly smooth hardness of the testicle, the 
weight and the absence of testicular feeling. 

Congenital Syphilis 

An infected mother can transmit syphilis to her offspring long after 
she has ceased to be sexually contagious. Syphilis transmitted to the foetus 
during the early months or years of the mother’s disease is usually fatal, 
and a miscarriage results. In successive pregnancies the virulence of the 
disease seems to become more and more mitigated, so that infants born dead 
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at term are succeeded by those dying shortly afterwards, by those surviving 
though diseased, and eventually by healthy children. The family history 
does not always pursue this regular course of gradual attenuation, however, 
since in some families an apparently healthy child may be preceded and 
succeeded by some miscarriages, or stillborn children. It has even ha])pened 
in the case of twins that one is healthy and the other diseased. 

Symptoms. — A syphilitic infant born alive may show an eruption of 
bullsB or pustules resting on dark-red bases. The secretion contains the 
organism of syphilis in large numbers. A commoner event is the maculo- 
roseolar eruption, coming on about 3 weeks or a month after birth. It selects 
chiefly the napkin area, the neighbourhood of the nose and mouth, and the 
palms and soles, but the whole trunk and limbs may be affected. The 
macules often run together into large patches which may be annular, as in 
the recurrent form of acquired syphilis. In moist areas, and where the rash 
is exposed to friction, the surrounding surface secretes serum freely and 
becomes red and glazed, or crusted. Condyloniata and moist pa])ule3 occur 
and ulcerative fissures or q;hagade8 may form at t he angles of tlie mouth. 
These oTfeai‘ Leave radiating scars which remain a-s stigmata of the disease. 
Syphilitic infants may retain a fairly well-nourished ajjpea ranee, but often 
become emaciated, with yellowh>h, papery skin and a wizened, old-man 
appea^auce. Simultaneously with tlie skin eruptions, thFloalTs ifiay become 
opa(4,ue.. and irregular. In others there is infiltration and oozing of serum 
around the nail, which is loosened and shed. The hair is often shed ex- 
tensively ; on the other hand, syj)hilitic iufants may grow an abundant 
erdp^ of hair, which has been called tluj “ syphilitic mop,” though it 
occurs in other diseases. Mucous patches apfiear in the mouth and tliroat, 

i and involvement of the mouth and laryn.x is marked by the well-knowm 
“ snuffles ” and the hoarse, raucous cry of the syphilitic infant. Suj)pura- 
iltive” dtTtis media is often an early manifestation, and leads to hopeless 
i deafness. 

Ilertiary lesions may appear very early, or not until tlie ages of 7, 14, 21, 
or even later. Tlius diffuse interstitial orchitis may occur during the firsl 
6 mouths. Skin gumm¥fa~may a{>pear in the first year or ty/o as small 
infiltrates wliTcTi bteak in the centre to discharge their mucoid contents. 
Tertiary lesions of the mouth and throat may show tiiemselves at any time 
aft er the fi rst y^ear, and result in perforation of the palate and considerable 
deformity of the soft palabj and faucial ])illar8. Destruction of the nasal 
support results in saddle-nose, and from the age of about 11 there is a liabilRy 
to sudden deafness from gummatous changes of the ei^r. Tfe' 

aTfi&tif ion usually starts in one ear, but quickly follows in tte other, and the 
child becomes permanently deaf. apjiear as early as 

the age of 5 months, and, unless properly trealbe^d, lead to blindness, or con- 
sider^lcTmpaTrmenf of sight. Intejrstitml J^qip-titis may biggin at the age. of 6 
or not until the patient is between 20 and 30. Usually it starts in one (‘ye, 
and the other follows suit in a few months, oft(m in spit(‘ of tr(‘atTn(‘nt. The 
cornea of the affected eye gradually becomes opaque f rom the margin inwards, 
and this is followed by vascularisatiou, which residts in the formation of a pink 
patch (salmon 'patch) ; then the cornea may gradually weaken and bulge before 
the intra-ocular pressure, or it may ulcerate. Gradually, after many months, 
the cornea may clear more or less completely, but the. patient is often left with 
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permanently damaged sight owing to concomitant iritis and choroiditis. 
The permanent ^ show signs of congenital syphilis in the form of 

notching of certain teeth, which are narrowed at their cutting bases. The 
two up[)er central incisors are much the most usually affected (HiUchtnson* s 
teeth), but all the incisors may be notched. These characteristics are usually 
1 pat after the age of 20. The first molars are often dome-shaped, the cusps 
naving fallen together from failure of the central pillar to mature (Moon's 
teeth). 

The long bones may be affected in various ways. During the first few 
months syphilitic epiphysitis may cause signs simulating paralysis (syphilitic 
pseudo-paralysis) owing to the ra]>id loss of movement whiciroccurs. Move- 
ment of the limb causes severe pain, which explains the apparent paralysis. 
The epiphysis is swollen, and occasionally definite separation occurs. 
Arthritis may he associated with epiphysitis, and the joint may suppurate. 
Between 5 and 18 years of age chronic synovitis affecting chiefly the knees, 
with swelling of joints but with slight pain or interference with movement, 
may be puzzling to diagnose unless syphilis is remembered. 

Dactylitis occurring in the second year causes fusiform swelling of the 
proximal j)halangea of twm or more fingers, or, more rarely, toes. At a later 
period in childhood, between the ages of 8 and 14, chronic periostitis of long 
bones is apt to cause characteristic deformities, best shown in the tibia?, 
which become shaped like sabre-scabbards. 

The visceral and nervous affections of congenital syphilis are dealt wnth 
in other sr^ctions. 

Diagnosis. — Syphilitic pemphigus occurs on the palms and is earlier 
than ordinary pemphiyus neonatorum, and Sp. pallida can be found in the 
secretion. Ordinary cryihonata are hriglitor red, and associated with friction 
and moisture such as from wet na})kins, while the syphilide is not necessarih- 
accounted for by friction, or by moisture, and is associated with such signs 
as snuffles ” and chronic laryngitb. ' ^ * 

Syphilitic epiphysitis i.s distinguished from true paralysis by the pain on 
movement and contraction of the mu.scles w'hen the akin is irritated. It 
occurs earlier than scurvy or rickets, appearing about the third week, and is 
associat'd with the skin and mucous-membrane lesions of syphilis. It is 
well to remember that syphilis has been found to be responsible for many 
of the nutritional and mental disorders of ciiildltood. and that it is advisable 
to investigate every obscure case with syphilis in view. 

Treatment. — Prophylaxis. ~\\\ a classical exjieriment on man, Metchni- 
koff prevented the development of syphilis, after inoculation wuth virulent 
syphilitic virus, by rubbing the followuug ointment into tlie scarified area an 
hour after the inoculation : 

Calomel . , . . . .33 

Lanolin . . . . . .67 

Vaselin . . . . . .10 

Probably a more effective method would be to f be part fpir.^pnie cainut^i? 

in 1 in 2000 iodid of potassiumj,i^d jnercur^ rub in the above 

ointment, "t have seen many failures from the use of such antiseptics as 
'jpSljaflsium permanganate and even lysol ap])lied thoroughly a few minutes 
after exposure. It is well to remember in connection wuth prophylaxis by 
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disinfection that antiseptics do not act immediately, and that their efEect is 
very considerably hampered by organic material. It is difficult, therefore, 
to understand how a thin film of potassium permanganate could destroy any 
organisms left on the surface after swabbing the parts. 

During recent years propJjLj'laxis. by ingestion of Stovarsol tablets, orjby. 
injection of arsenobenzene compounds, has been advocated by many workers. 
^Stovarsol, an arsenical preparation, is dispensed in. tablets containing 0*25 
; gramme each. The person who has been exposed to infection takes four ea ^i 
I morning before food for four auccessive morniiags, and repeats the treatment 
I in eacTi of the following two weeks. When the injection niethod is employed, 
I a short course of intra venous injections of “ 914 is given, much as indicated 
on p. 216. Considerable success from these methods has been reported, 
but they are opposed by ^ number of high authorities, chiefly on the grounds 
of the possibility of thvir merely masking symptoms. Both antise])tic 
applications and arsenical treatment employ(‘d as proj)hylactics may 
prevent the appearance of the primary sore but not the infection, so that 
those who have employed them should resort to tests afterwards, to make 
certain that no later sign of syphilis appears, e.r/. a positive serum reaction. 

The prevention of accidental infection of fingers, lips and other extra- 
genital parts resolves itself into measures to prevent the direct or almost 
direct contamination of abrasions with the virus from syphilitic persons who 
are in the earlier stages of syiihilis. Such persons should be wmrned of the 
risk arising from sharing table utensils, crockery and house linen witii others. 
They should not kiss others nor talk directly into people’s faces, and articles 
which they have used should be dipped in very hot water. A further 
precaution is to keep open lesions smeared wdth an antiseptic ointment such 
as the Mctchnikoff cream mentioned above. 

The prevention of transmission to offspring is primarily a matter of jire- 
venting infection of mothers. A man who has contracted syphilis should be 
|advi.sed to wait for at least five years before marrying; by that time the 
frisk of transmission by sexual intercourse has usually gone, whatever tin* 
I treatment. The ])eriod can be shortened by treatment, but this must be 
prolonged and thorough. A syphilitic w'oman is liable to convey tlie disease 
to her offspring throughout the child-bearing period. Efficient treatment of 
the mother before or during pregnancy will usually jirevent 1h(‘ disiaise laung 
, transmitted, or, if the latter has already occurred, wull go far towards curing 
(the infant before it is born. Naturally, the. earlier this treatment is com- 
i menced the more likely the success. 

Curative treatment of syphilis . — The remedies mo.st commonly em- 
ployed for the treatment of syphilis are preparations of arsenic, xpeTCury, 
bismuth and iodine. The first thn^e are b(*neved to destroy the jiara^dcs ; 
the last to stimulate the tissues to clear away granulomatous tissue. 

“ 606,” or (lioxydiamiiioarsenobenzeiic dihydrochloiide, was ])ro(iueed 
by Ehrlich in 11K39. It i.s now sold as Salvarsan. Arsenoben.'^.oi (Billon), 
Arsenobillon, Kharsivan, Diarscnol, and Arsphenainine, according to the 
country of origin and the manufacturing firm. It is a yellow fxnvder which 
for ms a n acid solution when dissolved in water^ Addition of an alkali to 
this solulibh^auses 'a"” which redls^^ilvcws on addition of more 

alkali. Being liable to change on exposure to air, it is sold in sealed ampoulea 
containing weiglied amounts of this compound. Owing t<» the complexity 
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of its preparation for administration and the difficulties of this, the original 
‘‘ 606 ” is now very little employed, and consequently special works shoulH 
be consulted for details of its injection. 

In order to obviate the inconvenience of administration which attaches 
to the use of “ 606,’’ Ehrlich experimented to discover a compound having 
the same therapeutic properties but simpler to administer. The result was 
two preparations, one called “ 914,” which was })roduced shortly after “ 606,*' 
and is now used very extensively. The other, “ ^odinni salvarsan.'' is “606 ” 
already converted to the. sodium compound. It is a yellow powder which 
requires only to be dissolved in water and can be given much more concen- 
trated than the original jireparation. It is about two-thirds the strength 
of salvarsan and, in equivalent doses, is a more easilv tolerated preparation 
than the original. 

“ 914,’' or dioxydiaminoarsenobenzene mononietliylene sulphoxylate of 
soda, is now sold as Neosaivarsan, Novarsenobillun, Xeokharsivan, Xovarsan 
and Neo-ars])hcnamine. It is a yellow powder (containing 18 to 22 per 
cent, of arsenic) which is much more liable than salvarsan to become toxic 
on exposure to air, so that it must be administered very quickly after the 
ampoule has been opened and its contents dissolved. It is soluble in its 
own weiglit of water, in which it forms a neutral solution. The most usual 
method of administration is the intravenous. The dose, from 0*45 to 0:9 
for adults (which corresponds to 0-3 "to 0-6 of “ 606 ”). is dissolved in 2 to 
5 c.c. of distilled water and drawn into a syringe. The syringe is armed 
with a taiily line needle, and the point of the lalt(‘r inserted into the vein, 
wliich should be distended as tightly as })ossil>le. by fastening an elastic 
i>iind round the uppc'.r arm and making the patient grasp a roller bandage. 
.V pvdl on the piston causes blood to tlow back into the .syringe when the 
needh^ is prof)erly within the vein. The rubber band is released, the hand 
opened, and tin* piston |>ressed steadily home. “ 91L” can also be given 
ini ramiiscularly or into the deep subcutaneous tissues, the dose being dis- 
solv(‘d in about 2 c.c. of waitT. Its therapeutic effect wlien adniinistercd 
in this form is undoubtedly greattT than when injected intravenously. The 
inject h)u may cause considerable pain, wliich may be immediate or come 
on 2 or 3 days later and last for about a week. More recently various 
piejjarat ions have bi'cn synthesi.scd, which, in many respects, are similar to 
” 914.*’ Their great advantage is that th‘ y can be injected subcutaneously 
with very little discomfort to the patient. The best known in this country 
are Sulfarscnol, Kharsulpliari, Metarsenobiiloii and Myosalvarsan. They 
are readily solubh- in distilled water, and can be injected in a con- 
(•(‘ut ration of 0*6 gramme per c.c. of water intramuscularly or jusTover fhe 
fascia covering the glutei as follows. In the up]>er and outer quadrant 
of the gluteal region the skin and fat are pulled away from the underlying 
fascia, by grasping them with the thumb and fingers of the left hand, and 
a 2-inch record needh* is entered obliquely at the base of the pyramid thus 
produced. The needle is made to underrun the fat so that its ])oint may 
serape on the fascia overlying the gluteal muscles. The charged syringe is 
lilted to the needle and tlic inj<*ction given fairly ^slowly. The site is then 
massaged with a pad of lint. A preparation known as Stab ilarsan is a sqlu- 

tjon o f tiu* biiav 2^.‘‘ 6i?6 ’ bi glucose. Stabilarsan is pref(*rably given by 

the intravenous route. 
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Two preparations have been introduced by Kolle. the successor of Llirlicli. 
One, called gulfoxjl-salvarsan, is a stable arsenobenzene preparation put 
up in ampoules already dissolved and ready for injection. The other pre- 
paration, known as Silbersalvarsan, is a combination of salvarsan and 
silver. It is an einery-cbldure(r powder which forms a dark brown solution 
in water. It is well to dia^plye in 8 c.c. water, and, after puncturing the 
vein, to draw about 2 c.c. blood into the syringe. The inj<!ction should be 
given much more slowly than neosalvarsan, otherwise the patient may 
suffer from vasomotor symptoms as noted below. 

Thera'peiUic properties of arsenobenzene preparations. — All the arseno- 
benzene preparations mentioned above act more rapidly than mercury or 
bismuth. The greater certainty of cure is shown by the fact that unequivocal 
second attacks of syphilis, formerly a great rarity, are now comparatively 
common, even in the experience of those wlio understand tlie diff('rencc 
between recurrent and new chancres. Kolle’s silver salyarjan appears to 
be about twice as powerful in immediate therapeutic effect as “ GOG,” and 
can consequently be given in much smaller doses. Sulfoxyl-salvarsan is 
slower in action. It is used for old-standing cases, in courses of thrc<' in- 
jections of 8, 10 and 12 c.c. at. intervals of 2 to 3 weeks. Stabilarsan a])})ears 
to bo slow in action as judged by the disappearance of Sp. pallida from op(‘n 
early lesions after its injection, but its effect seems to be more j)rofound 
than that of “ 914.” When the results of an intramuscular or dee]> sub- 
cutaneous course of neosalvarsan are compared with those of an intraviuious 
of any compound there is little doubt that the advantage rests with tjie 
or subcutaneous method, and it is reasonable to (‘xp<'ctr tlial 
tETsame will be found of the closely similar pref)arati()ns sulf;ns(*nol, khar- 
sulphan, metarsenobillon and myosalvarsan. Sufficient is ]u>t }et known 
of silver salvarsan and sulfoxyl-salvarsan to indicate their position in regard 
to permanence of effect, but considerable evidence lias l)e(‘n produced to 
show' that the sUvet.,f^rseppbenzy^n^^^^^ valualde in sypliilis of 

the nervous system. 

"’Owing to convenience of administration the worker will j^robablv choosr. 
for consulting-room practice, “ 914,” stabilarsan, or one of the silver prepara- 
tions for intravenous, and sulfarsenol, kharsulphan, metarsenol>illon or 
myosalvarsan for subcutaneous treatment}. 

Toxic effects of arsenobenzene renuidies. — These*, compounds all tend to 
datnage capillary endothelium. In patients who have died as a result of ov(^r- 
doses, or ofidiosyncrasy, there have been found blockage of cerebral caj)illaries 
with small hsempr/iiagefi around ; hiernorrhagic nephritlR ; h^jjmXTli age into 
lung capHTaries ; submucous petechias and eccdiymoses in the stomach and 
bp ; and, in a comparatively few cases, degenejrtJitiou of liv(‘r cells 
amounting to a condition like that found in acute yellow atrophy. 

Clinically, toxic effects are manifested by one or more of the symptoms 
enumerated below. The list is a comparatively long one, but most of the 
symptoms are so mild, infrequent, or preventable, as not to j)n‘r4ude the 
routine use of these remedies. In roughly chronological order they are as 
follows : 

1. or immediately after the injection. — (1) Vasomotor disturb- 

ances, also known as anaphylactpid symptoms or minor nitritoid crises ; 
(2) urticaria ; (3) syncope ; (l) pain in the gums and teeth. 
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2. Following the mjection usually in a few hours, and occurring generally 
on the same day. — (5) Rigor, rise of temperature, and headache; (6) vomit 
ing. diarrhoea, pain in the back and cramp in the legs; (7) herpes (labialit 
or zoster). 

3. At various times from a day or two to a month or longer after a single 
injection or a course of injections. — (8) Albuminuria; (9) stomatitis: 
(10) chronic headache; lassitude; loss of appetite, weight and sleep; (11) 
erythema and dermatitis; (12) jaundice; (13) severe cerebral symptoms. 

The vasomotor syrnfloms simulate very closely those of anaphylaxis. 
The face becomes flushed, and the tongue and lips may swell ; there may be 
respiratory distress, and the patient may become unconscious. Often a 
severe attack is followed by more or less generalised xiriigiTigi^ As a rule 
the symptoms last for about half an hour, but in rare cases recovery is not 
complete for a number of hours. Some patients are peculiarly susceptible. 
In others the symptoms may be produced by imperfect preparation of the 
remedy for injection or too rapid administration, as they depend on the 
physical state of the solution on entering the circulation. iVs measures of 
prevention, solutions of “911” should not be given concentrated if the 
preparation does not dissolvf.' perfectly in practically its own weight of 
water ; sodjuitt >‘jalvarsaa and ailver salvarsan, if given in concentrated 
solution, and stabilarsan, should be injected slowly. The treatment usually k 
erhjfloyed is to in jec t 10 to 15 m inima . of adrenalin chloride (1 in 1000).hypo- I 
dermically. A good method of prevention is tiiat reconmiended by Sicard. » 
The tourniquet is retained during the injection and may ])referably be kept 
on tlie upper arm for some luiiiutes (even 10 to 15 ) after removal of the 
needle. In the latter case a pad should be held closely to the bend of the 
cdbow to prevent a haematoraa. Syncope is usually mental, unless it precedes 
vomiting. Pain in the gums and teeth is probably vasomotor. The peculiar 
tasi,e uijhe.maidh. of which some patients complain during the mjection, is a 
very common sym])tom when concentrated solutions are given. 

Rigor, rise of temperature and headache are very rarely severe, but are 
commoner after first than after subsequent injections. Diarrhoea and vomiting 
are not frequent unless there has been an error in technique, or the patient 
has been indiscreet in his dietary. Quite often they are followed by herpes 
Usually these symptoms have all disappeared by the next day. They arc 
proveiitcd. to &oinc extent by taking care tbat the patient has fasted for 
STburs 

Ailbuminuria very rarely causes any anxiety. Stomatitis is not often 
attril>uted to arsenobenzene remedies, but these undoubtodlv seem to increase 
the tendency to this complication which is manib’sted by patiente on mer- 
curial, or bismuth treatment. etc., are symptoms 

of intolerance displayed by a few "patients, and indicate the necessity gf a 
rest from tr^to^nt. 

^ywtioiis skin affections may occur besides the urticaria and herpes mentioned 
above, and may be very serious. The mildest i.s some slight itching which 
quickly passes off. Some patients show a transient and liaut^d.eiYJDhcma, 
but in a small minority a punctifonn erythema qiiickly spreads over tlie 
body, is accompanied by mjDXt and often then passes 
on.^to exfoliative (lerinatitis. The incidence of dermatitis depends largely 
on TKe~^ intensity of the treatment. Generally speaking, a male adul^ of 
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average build will easily tolerate 4 grammes of “ 914 ” in doses ol 0 45 to 
0*75, or the equivalent of this in other arsenobenzone remedies, spread out over 
a period of 57 days, but if this period is shortened the })erceutage of defStS- 
titis ihereases noticeably. A careful look-out for signs of skin irritation 
will often supply timely warning of the idiosyncrasy and, by preventing the 
administration of more arsenobenzene, will save tlie patient from a severe 
attack. The treatment of exfoliative dermatitis following arsenobenzene 
, injections is often troublesome on account of the gen(^ralised (‘xfoliatioii and 
the local pustulation and eczema. Generally, the patient should be in bed 
• and well protected. T he inject ion of sodium thiosulphate, which is now sold 
i for the purpose in ainpcmTes containing measured amounts, has prov(*d to 
I ; be very useful in Porting fhe toxic effects of arsenobenzene, bismuth and m<u- 
|; cury. The dosage for general use is 0-45, O G, 0-75 and U-O gramme, dis- 
solved in 5 to It) c.c. water, and injected intravenously or intramuscularl\ 
I every other day. On intervening days an intravenous itijeclion of 25 c.c. 
I of a 25 per cent, solution of glucose is valuable. I'lie injections iriav be 
I supplemented by pulv. sod. thiosul])h. gr. xxx, dissolvc'd in half a tumbbufui 
\ of water, taken each morning befon* food. Tin diet should be sim})le. 

containing large quantities of bland liquids, and should not include (‘g^s 
I and meat. Locally, calamine lotion is soothing and an occasional bra)i 
; bath is valuable, but careful precautions should be taken agiiinst chill, as 
I these patients are very prone to pmiunionia. 

Jaundice following injections of arsenobenzem* preparations appears to 
have become much more common in recent ycajrs, and a voluminous literature 
on its setiology has accumulated in all countries without any definite consensus 
of opinion having been arrived at. In the very great majority of cases the 
type is mild, with clayey stools and highly coloured urine. Occasionally it 
is much more serious, with severe ejugastric and In^patif* pain, r(\stl('ssness 
and delirium, followed ])y death. Broad! v, the changes foiind in these rare 
eases have been extensive degeneration of liver e(‘1ls with r()urHi-cell(Hl in 
filtration of the supporting connective tissue, multiple subsiu ous luemorrhago. 
and frequently haemorrhages into lung alveoli. Either ty])e may occur 
during a course of injections or be delayed for many months afterwards, 
in respect of the delay in onset, as in some other features, the fatal typ(‘ of 
jaundice strongly resembles trinitro-toluene poisoning. The exact part 
played by arsenobenzene in the production of jaundice is uneerlain, but the 
weight of evidence seems at pres(*nt to favour a connection between the 
'amount of arsenobenzene administered as routine in a given time and the 
^proportional incidence of jaundice, the more concentrated the course tlie 
migher being the percentage of jaundice. A feature of tlie fatal type of 
gaundice which has been noted in this and other countries is its tendency 
4o occur in limited outbreaks which bear no apparent relation to changes 
in technique or brand of the remedy employivl. This feature lend.s some 
support to the theory, held by souk;, that i^esides arsenobenzene an ex- 
traneous agency {bacterial infection ?) plays a part in the causation. 

For the prevention oi jaundice, besides regulation of the dosage, tin* diet 
should be fairly generous in c^-rbohydrates and somewhat restricted in fats 
and proteins. For treatment, besides reduction of tlie diet to slops, daily 
I intravenous injections of 25 to 50 or juore < .c. of a 25 [xt lamt. solutioii 
t of glucose are useful. 
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vScverc cerebral symptoms, with headache followed by mental confusion, 
epileptiform convulsions and (‘.oina, ending in death in a large y)roportion of 
cases, are now very rare, thanks to the moderate doses with which treatment 
is usually commenced. One patient, whom 1 saw in the comatose condition, 
was restored within half an hour by phlebotomy to 20 ounces, the removal 
of 15 c.c. of cerebro-.^)inal fluid, ana fTfe^mfectirm 1 adrenalin 

chloride 1 in 1000. (5uier”workers have since been equally successful by this 
means. The treatment should be applied at once, and the lumbar puncture 
should be repeated if the symptoms continue. Thrombosis of the injected 
vein is more apt to follow injections of silver salvarsan and of stabilarsan. 
It is usually prevented by taking the precaution to clear the needle of solution 
before withdrawing it, by aspirating a few c.c. of blood into the syringe. 

Jarisch'Herxheimer reaction . — A tem]jorary effect of these, as of other 
aiitisyphilitic remedies, may be to increase the intensity of the syphilitic 
process. This may be important when an artery supplying some vital organ 
is already partly blocked ; then the increase in the severity of the process 
may result in a complete blockage which may be disastrous, as when a coronary 
artery becomes obstructed, or the patient develops hemiplegia, or dies of 
obstruction of the basilar artery. Such cases are very rare. 

Neuro-recurrences . — Though not strictly a direct effect of arsenobenzene 
treatment, ])aralysis of various cranial nerves, especially the seventh and 
eighth, became more common shortly after its introduction. These pheno- 
mena have been ])roved to })e syphilitic recurrences and due to the small 
amount of treatment given in the early days of “ 606. ’ Since it has been 
n*cognised that much more than 1 or 2 doses of ‘‘ 606 ” is necessary for the 
cure of syphilis, neuro-recurrences have Ix^come comparatively rare. 

Precautions recommended in treating patients with arsenobenzene coinpoands. 

-In the case of suff(‘rers from advanced Addison’s disease, bleeders, and 
those on the point of (h'atli from stivere visceral disease*, those* remedies are 
(‘ontra -indicated. 

Fh fl1tTft'^>T\vhci(* intravenous injeetions are eiujdoyed it is advisable for\ 

t he patient to fast for 2 hours beforehand. In my own centre the atMTiilstra- j 
tion of glucose .hxiv, sod. bicarb, gr. xv, ol. limonis n\j, aq. ad. §iii, half I 
to 1 hour belort^ each iiijecf loii. has appeared useful in preventing jaundice, t 
llie principle is that a well-fed liver will not be |)oisoned so easily as a starving 
one, and it is remarkable liow very few ])rivate patients develop jaundice. 
Other methods of prevention of tliis and otiier toxic effects of arsenobenzene 
consist in scrupulous care over technique, particularly in avoiding contact 
of solutions with alcohol. 

Til visctu'al a less severe type than is mentioned above, in alco- 

holism, and when the patient is prone to such skin affections as eczema 
and severe seborrhcBa, it is advisable to begin with a dose of 0*15 to 0*3 
gramme of “ 914,” and to increase the intervals in the outline of treatment 
given below. The same applies to patients suffering from syphilis of the 
brain, cord or viscera when there is reason to fear an exacerbation of the 
])rocess. In diabetes mellitus it is necessary to be very cautious, as arseno^ 
benzene increases the blood sugar, and the patient should be watched care- 
fully bt some one expeneh^^^^^ administration of insulin. 

In all cases tlie comimmcing dose should be moderate. 0-45 gramme of 
” 914 ” or stabilarsan, or 015 gramme of silver salvarsan for an adult male 
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who is otherwise healthy. The intervals between doses should be spaced 
in a way which has proved to result in a very low jnoportion of toxic side- 
effects. I have found in the case of men that, when b-O gnunmes “ 914 
are compressed into less than a 92 day course, the incidcmce of such toxic 
side-effects as dermatitis increases noticeably. The patient should be 
watched carefully through the course for signs of intolerance. This pre- 
caution may not absolutely prevent severe side-effects, but such as do develop 
will usually be much milder than when no notice is taken, for example, of 
an erythema, and the treatment is continued to the end of the course. 

Mercurial preparations . — Mercury was formerly the sheet-anchor in the 
treatment of syphilis. Its action is much slower, however, than that of 
the arsenobenzene compounds, and when yt is used alone relapses are frequent 
whilst the patient is actually under treatment. The great advantage of 
mercury is that it can be kept almost continuously in the circulation, so that 
the action is maintained after the dose of arsenobenzene has been excreted 
until it is safe to administer another arsenobenzene injection. To ensure the 
certain destruction of all the parasites, it seems to be necessary that an anti- 
syphilitic remedy should be present constantly in the body Hinds for a period 
of many montlis. 

Methods of Administration. — The oral method is much favoured, but 
is apt to cause gastro-intestinal disturbance, and is expos<'d to the risk of 
failure through the patient's forgetfulness. I employ it only in those cases 
where the patient cannot take injections or inunctions and also when, a large 
amount of arsenobenzene and mercurial tieatment having been given, tlie 
patient cannot continue injections or remain under close observation. 
Favourite preparations are — U) Hydrargyrum cum crota, gru. i to ij ; (2) 
hydrargyri iodiidum viride, gr. J to J ; (3) hydrargyri perchloridum, gr. ^ ; 
(4) hydrargyrum tannicum oxydulatum, gr. i ; (5) pil. hydrargyri, grs. i 
to iij ; (6) liq. hydrargyri ]>erc}iloridi, to i, often j)rescril)ed in a 
mixture with potassium iodide. The first five of these are usually given 
in ])ill form, often combined wdth a little opium, e.g., pulv. ipecacuanha* 
compositusgrs. i to ij, or extractum opii gr. to counteract the ir^^itant effect. 
It is a good plan to ring the changes on these preparations until one is found 
which does not upset the patient. Generally speaking, the best plan of 
administration is to give courses of a month or six weeks, gradually increasing 
the daily intake of mercury until slight signs of .stomatitis apjiear, and then 
reducing the dose. After the first and second courses rests of a week are 
given, and at the end of the third the interval is one month, after which 
the series of three courses is repeated. The length of time over which this 
treatment is prolonged depends greatly on the amount and character of the 
previous treatment. 

Inunction . — This is a valuable method of administering mercury, but 
must be carried out by a skilled rubber, and has the ineonviuiience of soil- 
ing the skin and clothes. On successive days 5 to lO gramin»‘s of 33J per 
cent, mercurial ointment are rubbed for twent} minutes into tliighs, ('alves." 
armsV'ebBst and back, a bath being taken on the aixtli day and the cycle re- 
started on the seVeilth. The number of rubbings varies from 60 to 200 
in a course, the length of a course depending on the patient's tolerance, 
which is judged by the state of the gums, the weight and the general well- 
being. 
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Intravenous injectj^s are raj^id in effect, but very apt to give rise to toxic 
By ; they appear to me to have the further disadvantage that the 
effect is not sustained. The usual preparations employed are the cyanide 
and the perchloride, in doses of 1 c.c. of the 1 per cent, solution daily or on 
alternate days to a total of twenty or thirty. 

For mtrgmusjMlat both soluble and insoluble preparations are 

employed. Among the soluble preparations are the biniodide (1 per cent, 
solution) in doses of 1 c.c., the bibromide, the benzoate and the perchloride, 
the last being made np as follows : 

? Sod. ohlor, . . . . gr. iv. 

Aq. destill. ...... 4tX) ]]\ . 

Dissolve, filter and add hydrarg. pcrchlor. gr. viij. Do.«e, 5 to 10 

The soluble preparations are more rapid in effect, but this is not sus- 
tained. They have the further disadvantage of having to be given daily 
or on alternate days. 

The. insoluble preparations most commonly employed are mercury in 
fine subdivision, calomel and mercury salicylate. Suspensions of these 
remedies ready for use are sold by most chemists. The doses usually em- 
ployed are : mercury, 1 to 1 J grs. ; calomel, J to | gr. ; salicylate, 1 J to 2 grs. 
Calomel causes more pain than the other two, and my own preference is for 
mercury in fine subdivision. The advantages of the insoluble preparations 
are that, on account of the slow absorption, enough mercury can be given in 
one injection to last a week, and that the effect is sustained. 

The technique of intramuscular injections is simple. The site usually 
chosen is the upper and outer quadrant of the gluteal region. A needle 
2 inches long is introduced, almost to its full length, perpendicularly to the 
skin surface. The base is examined to see that no blood is oozing from it, 
tlic syringe is ap[)lied, the piston pulled upon to see that the needle point is 
still not within a vein, and the piston is then pressed home. The needle 
having been withdrawn, the site is well massaged with a ball of cotton-wool. 
Before an insoluble preparation is drawn into the syringe, the suspension 
sliould have been well mixed, either by stirring with a glass rod or by energetic 
shaking of tlie bottle. 

Toxic ejects of -These arc stomatitis, nephritis, colitis, general 

malaise and dermatitis. 

S tomatiti s can usually be prevented by care. The patient’s teeth should 
1>(» 8(?tTn order before starting the course, and he should brush his U^cth night 
and morning ; the tooth brush should be kept in an antiseptic solution, such 
as chloramine T., 0-5 to 1 per cent. Potassium chlorate is useful, and may be 
incorporated in tlie dentifrice. If the gums become sore, the mercury must 
be stopped and more energetic treatment applied to the mouth. Lozenges 
of potassium chlorate to suck, and swabbing with peroxide of hydrogen, 
followed by the application of collosol argentum, or of a mixture of liq. 
arsenicalis 1, vinum ipecncuanhse 1, and spiritus vini rectificatus 2 parts, 
usually suffice to restore the gums to a healthy condition. An astringent 
mouth wash should be employed and injections given of sodium thiosulphate. 
(See p. 210.) 

Nephritis rarely results from the moderate doses of mercury now cm- 
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ployed, but tlie irritant effect of mercury on the kidneys should be remein 
bered in cases where these organs are already diseased. 

Colitis is extreme] \' uncowinon as the result of the ordhmry mercurial 
course of treatment. GcneraH vmlaisc is apt to result from pushing mercury 
too freely, and it is always advisable to keep a close watcli on the patient s 
weiglit and general condition. Dermatitis as a result of mercurial treatment 
alone is very rare. 

Bismuth preparations, introduced by Sazerac iind Lcvaditi in have 

ra})idiv acquired a prominent })osition amongst anti-s>'])hilitic remedies, 
and seem likely to supplant mercury wherever the intramuscular, or deep 
subcutaneous, route of administration is practicable. Bismuth is tolerated 
better than mercury, in doses wliich can be administered with at least equal 
safety, and acts more rapidly than the older remedy, while a course of 
bismuth injections goes farther towards eradicating tlie disease than does 
a corresponding course of mercurial injections. Some workers asscTt that 
bismuth is equal in effect to arsenobenzene, but the majority o})inion is 
that it is a substitute for mercury, not arsenobenzene. Ilie toxic e ffects o f 
bismuth are somewhat similar to those of mercury. TJie first sign of satura- 
tion is a slaty-blue line at the margins of the gums, particularly at the incisor 
teeth. If the remedy is continued, the buccal mucous membrane may become 
stained, and aphthous stomatitis supervene. If the remedy is pushed still 
farther, gangrenous stomatitis may result. The early bismuth blue line may 
persist for many weeks after suspension of tlie remedy. Albuminuria may 
result from over-dosing, but disappears quickly if the remedy is suspended 
as soon as it is noted. Colitis is uncommon, but certtiin subjects may com- 
plain of depression of spirits and imsomnia, which may easily be attributed 
to other causes than bismuth jioisoninu. Generally, however, bismuth 
gives rise to less troubh' on account of toxic effects than does mercury. Tlie 
metal can be administered in a large variety of forms, and the number of 
])reparations on the market, each with a different trade name, is legion. 
/The great majority resolve theinselve.s into solutions, or suspensions, of (1) 
^he tartro-bisrnuthate of potassium and sodium, which w^as the original 
preparation used by Sazcrac and Levaditi and contains about 50 per cent . 
tof metallic bismuth ; (2) the hydroxide (bismuth content about 70 per cent.) ; 
|(3) the oxychloride (bismuth content about 80 pvr cent.) ; (4) iodobis- 
Imuthate of quinine (bismuth content about 20 per cent.) ; aiul (5) pn - 
cipitated bismuth. The rapidity of action depends on tin* rate of ab.sorp 
tion, and this is quickest in the case of solutions of the tartro-bisiuuthatc. 
As to the others, it is at present difficult to say, but watery suspensions are 
more quickly absorbed than oily. The eventual effect depends very largely, 
as in the case of mercury, on the amount of metallic bismuth introduced 
into the tissues. The choice of preparations depends on these facts and on 
the local reaction following injections. The solution of ta£iro-bi§m\ithat(* 
smarting, and appears to have been largely su})- 
planted by kindlier preparations. The lodobisrnuthate is too bulky for 
convenience, and my own preference is for the salicylate. 
Any one of thes(^ is usually tcdyratexl peH^^^^ lit th* or nerpain at 

iijjection. Opinions differ as to the dosage, some giving a course of 
i ^ 1 b’ L5 gra mmes of metallic*. ; 
others, very mUcli mor(‘. ITiave jirn' weeVTTu a ( (>urs(' 
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f)f 10 injections is usually tolerated well by the average adult male. The 
weekly dose canj^c acjimnii^tered m 2 or 3 injections, but I have usually found 
it convMtrmi'lii average cases to injecit once, namely, at the same time as 
tlie arsenobenzene injection is given. There are experimental grounds for 
believing that the presence of another metal in the circulation at the time an 
arsenobenzene preparation enters it assists the effect of Jj^'^jijsenoJben^^^^ 80 
that, apart from reasons of convenience, the simultaneous injection oTarseno- 
benzene and bismuth appears likely to have the advantage of affording better 
results than whcii a course of bismuth (or mercury) precedes, or follows, one 
of arsenobenzene. An additional reason for administering bisinuth (or 
mercury) at the same time as arsenobenzene is that this procedure seems 
to be attended by fewer neuro-recurrences. 

Iodine prejxirdf 10 f IS promote the resolution of syphilitic processes and 
are most useful in the later s^ges. The tissue reaction is qualitatively the 
same in all stages, however, and there are grounds for .suj>posing that the 
svj)hilitic. injiltrat(‘ tends to bury the parasites, making them inaccessible 
to anti-syphilitic remedies, so that there is a use for iodine preparations in all 
stages. 1 Usually I have given them for short ])eri(»ds between courses of 
treatimuit by arsenobenzene and mercury or bismuth, on the })rineiple of pre- 
paring the ground for the further aetion of the more definitely specific 
reincdie.';. The fas'ouiite pre])aration is pota>>iuni iodide , in doses of^jLu 
3(1 grain.s t.wice^.diiily. It may cau.^^e gastro-Intestinal dist ur bance, even 
when givtui \ery dilute in water, and is then better t( ‘heated if made u]) in 
a cent, ptu* cent, solution and the dose dropped into milk. The depressing 
effect of potassium iodide is overcome by giving it wdth nux vomica. Many 
proprietary preparations are advertised as superior to potassium iodide, 
but they should be reserved for cases w^here the older preparation cannot be 
tolerated. Sodium iodide may be given intravenously. 

General mamwement oJjj^philis. — The main principles to be observed in 
the treakruehCbrsyphiTis are — (1) To begin as early as possible, before the 
parasite lias become buried lu the sclerosed primary sore or entrenched in 
comparatively inacces.sible regions, such as the central nervous system ; 
(2) to continue as long as experience shows that there is a possibility of the 
patient relapsing if treatment ceases; (3) to exploit the patient’s natural re- 
sistance, by maintaining his general health in the highest possible condition. 

Since the decision as to cure has to be postponed for some years after 
8US[>ension of treatment, and relapse cases are particularly difficult to cure, 
it is better to treat all cases as if they were of the resistant type, even at the 
risk of overtreating some. Too much reliance is placed at present on a 
negative Wassennann reaction as an indication for suspension of arseno- 
benzene treatment, and 1 do not believe in continuing only with mercury after 
the reaction lias become negative. Mercury is a slowly acting, comparatively 
feeble anti-svphilitic remedy, and if arsenobenzene remedies had not come 
into use, the two years’ treatment formerly considered sufficient in this 
country would long ago have been prolonged to four or five as in other 
countries. 

In all ca.si's of primary sore it is very importanl to apply local tivatmont 
lo destroy tlu‘ organisms in situ\ otherwis«‘ they may escape the remedies 
< irculating in the blood. It may be ])ossible to remove tlie sore by. circum- 
cision, or lo destroy it witji.a cautery. Failing this, the sore may be rubbed 
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with 30 per cent, calomci ointiiient, or injected with a solution of “ ‘Ul ’’ 
(say, "T)-TB gramme in 0-5 c.o. water). 

The programme of treatment of ordinary eases of syphilis in men of averagii 
weight without clinical manifestations of disease of the central nervous 
system or of any \dscns which has been followed in the St. Thomas’s Hospital 
V.D. Department from early in 1920 until a few months ago is as described 
below ; and following it is a summary of the results which it lias afforded. 

For the sake of brevity the arsenobenzone preparation is referred to 
below as "1)14,'’ but, instead of "914," stabilursan may be given in cor- 
resj)onding doses intravenously, or, using one of the preparations mentioned 
aliove ns suitable for the purpose, the route (wliicli 1 prefer) may la* deep 
subcutaneous or intramuscular. Another alternative to ‘‘ 914 ” is silver 
salvarsan, given intravenously, in doses a})proximat.ely one-third, or slightly 
over this fraction, of those of " 914.” For women the dosage of the arseno- 
heiizer.e prejiaralion is reduced accumding to the weight of the jmtieiit. and 
does not ordinarily exceed 0-60 gramme “ 914." 

The dosage of bismuth (Bi) is giv'cn in terms of nictaiiic bisniuth. 

For 8ero-nkgatjve Primary Cases. 

(j) Tiller iiijeetioi)> of O-lb gramme ”914" intravenously, vsifli 1 gr. 
Hg in mercurial cream ov 0-3 gramme Hi ini iMinuseularly at wrekly in1er\’ai.'. 

(2) 2 weeks’ rest. 

(3) Two injections of 0*60 gramme ”911,” with Hg or Bi as abf)\e, 
at weekly intervals. 

(4) 2 weeks’ rest. 

(5) Two injections of 0*75 gramme ”914," with Hg or lb a> ahovt*, at 
weekly intervals. 

(6) 3 weeks’ ]>otassium iodide, gr. v t.i.d. the first week ; gr. viiss 
(.i.d. the second W(*ek ; gr. x t.i.d. the tiiird wt*(‘k. 

(7) Tlirei injections of 0-75 gramim* "914," with Hg or Bi as a]»o\e, 
at weekly intervals. 

(8) No treatment for .3 weeks. 

(9) 3 weeks’ ])otassium iodide as in (b). 

(10) Repeat (1) to (7). 

For Sero cositivi: Pi{!m.\i:y (’asks. 

( I 1 ) As in (1 ) to (10) abovr. 

(12) No treatment for 10 weeks. 

(13) Potassium iodide as in (6) for 3 weeks. 

(11) Three injections of 0*6(i gramme ”914," with Hg or Bi as above, 
at weekly intervals. 

(15) No treatment for 2 weeks. 

(lb) Two injections of 0*75 gramme " 914,” witii Hg or Bi as above, 
at weekly intervals. 


For Secondary Cases. 

(17) As in (1) to (16) above. 

(18) No treatment for 10 weeks. 

(19) A.s in (14) to (lb) above. 
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For Cases Later than Brcondary. 

(20) A series of courses as in (1) to (5), with intervals of 2 to 3 months 
between courses, potassium iodide being taken for 3 to 4 weeks in each 
interval. 

The results of the above forms of treatment have, on the whole, been 
good. In the sero-negative primary cases which received the prescribed 
two courses and were observed afterwards for periods ranging from three 
months to 7 years, there were no relaj^sf-s. In similar cases which received 
a little less than the prescribed amount, there were a]>proximately 10 per 
cent, of relapses. In sero-positive and early secondary ca.ses, the prescribed 
treatment was followed by approximately 10 per cent, of relapses. 

In order to improve these results the treatment was for some months 
intensified by increasing the total amount of arsenobenzene treatment by 
a j)j)roxiniately 50 per cent. But, although every dose of “ 914 ’’ was dis- 
solved in 10 c.c. of a 10 per cent, solution of sodium thiosulphate, this pro- 
cedure was followed by too great an incidence of jaundice and dermatitis. 

It seem.s clear tliat it i.s impracticable to make the individual course 
much more intensive than as outlined above, and the writer, like others, is 
testing courses on various lines to obtain better permanent results than 
tliose mentioned. It is not yet possible to report definitely on any of these 
courses. 

Ser(tlo<jirully intractable cases . — Even in the sero-])Ositive primary stage 
a small profortion of cases occurs in which the serum reactions remain 
positive^ in spite of prolonged treatment on lines commonly practised hitherto. 
This intractability increases with the age e^f the disease, until in cases of 
2 years' duration or more a very high proportion are wiiat is commonly 
termed Wassermann-fast. Some of these become negative when changed 
over to treatment by mouth after receiving a number of courses of injections, 
but a more hopeful method, the practice of w^hich is increasing, is to Qombine 
metallic treatment with pyro-therapy. It has arisen largely from the good 
results obtained by malarial inoculation in G.F.I. As an example of this 
form of treatment may be mentioned the routine practice of Finger in quite 
early eases wTiich show signs of intractability. Finger gives first 3 grammes j 
“ 914 ” in doses of 0-3 to 0-45 at 5-day intervals, then inoculates wdth malaria ! 
and allow.s 10 paroxysms to occur before stopping the malaria wdth quinine. 
After this, commencing on the day of the last paroxj^sm, he gives another 
3-gramine course of “ 914.’’ His results, as reported, are far superior to 
lliose following tlie ordinary methods of treatment. As a substitute for 
malaria, wdiich is troublesome and debilitating, may be mentioned the use 
of intravenous injections of typ)lioid vaccine and intramuscular injections 
of milk and various other pyrogenic agents. These have the advantage of . 
bemg more convenFent and oi causm^ess debility, but so far those employed ! 
have not proved so successful as malaria. At the time of writing there is ^ 
considerable activity in this field of medicine, and the writer would recom- i 
mend readers to study its progress. ’ 

The treatment of syphilis of the \’isrera and central nervous system is 
considered elsewhere. 

Before suspending treatment the blood and cerebro-spinal fiiiid should be 
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negative. After suspending treatment the patient should he put under 
observation, being examined clinically once a month, and h\' blood test 
every 3 months for a year. At the end of the year botJi blood and (‘erebro- 
spinal fluid are examined a week after a provocative injection of, say, (r45 
gramme “ 914.” Luring the second year the blood teats are at intervals 
of 6 months, the provocative injection and examination of cerebro-s]>inal 
fluid being repeated at the end. As a rule it is not advisable to allow a 
patient to marry until after 5 years from infection and after remaining fnM* 
from all signs, clinical and serological, for at least 2 years following suspension 
of all treatment. 

Pregnant women are treated on much the same lines, the dose not ex- 
ceeding 0*6 gramme. On account of the susceptibility of the kidneys, it ma y 
be advisable to withhold mercury or bismuth for the first few iniections 
until it is seen how the injections are tolerated. Treatment ma}^ be con- 
tinued almost to the end of pregnancy, a careful watch being kept on the 
kidneys throughout. 

Syphilitic infants . — The treatment of syphilitic infants is carried out on 
the same principles as that of adults. When the mother has been treated 
throughout pregnancy, it is still advisable to continue treatment of the infant 
for at least a year. When treatment commences only afk*T birth the child 
is in a position analogous to that of an untreated adult many months after 
infection, and its treatment should continue for at least 2 years. 

In most cases it will be found convenient to inject the arsenobenzene 
preparation intramuscularly. If the intravenous route is prefcirred, the 
vein usually chosen is the external jugular or one in the temporal region. 
A good commencing dose is 0-05 gramme, tliougli Findlay recommend.^ 
0*10 to 0*15 for an infant of 1 to 2 months, increasing to ()-2 to 0*3 in older 
cliildren. 

Mercury is given in the form of hydrargyrum cum creta by the mouth ; 
as mercurial cream intraiuuscularly in doses of J to I grain according to age, 
or by inunction. Probably the most convenient and efficacious method is 
by inunction. A piece of mercurial ointment the size of a pea is rul>be<l, 
as Findlay recomineiids, for 15 minutes on successive days, into abdomen, 
back, one axilla, other axilla, one groin and other groin in turn, returning to 
the abdomen on the seventh day. This is continued for manv months. 
Bismuth injections are well tolerated, the dosag(‘s lieiiig calculated accordine' 
to the weight of the pateient. 

Such a tonic as syrupus ferri iodidi should also be adniinistered. 


\ A WS 


Synonyms. Fra ml )a\sia ; Pram ba'sia tropica : (‘iau ; Buba.^ ; Paiangi. 
Definition. — An infectious granuloma, contagious and inoculable, due 
to the Zrepgnema pertenue (Oastellani), and charactcTistMl by b'.ver with a 
peculiar eruption of raspberry-like papules. 

iEtiology. — The disease is common in many part.s of tlu' t iojji(;s, especiallv 
in the West Indies, Fiji, (Jeylon and Java. The natives in thesis parts are 
affected. It is very rare in Euro])eans. Childnii are speciallv liable. Both 
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sexes may be attacked. The cause is the Treponema pertenm (Castellani), 
ail organism resembling closely the Spirochceta pallida. The disease bears 
many analogies to syphilis, but is generally not venereal in origin, the infection 
taking place through abrasions or cuts in the feet, hands, etc. 

Pathology. — There are no lesions in the organs as in syphilis, and the 
arterial walls do not show endarteritis. The papules have the structure of 
a n i nf j y e .griujulx) ma» a aUoma of fibroua tissue with granulation cells, 
j)lasraa 

“Symptoms. — Some authorities state there is a definite primary sore ; but 
certainly in most cases this does not occur. An incubation period precedes 
the eruption. In this stage the patient complains of vague pains, often worse 
at nights, in the bones and joints, and headaches with temperature also now 
occur. The eruption then appears, the skin loses its gloss and becomes dull 
and scaly, papules, at first the size of a pin head, come out over the body, and 
gradually enlarge until they become the size of peas or small nuts. Coales- 
c(mce of several of them may form large masses. The skin over the papules 
des^uapiatea* leaving a reddish warty-like surface exposed, whicTi closely 
resembles a raspberry. A whitish-yellow fluid oozes out of the papules, 
and this drying up forms a yellow scab or crust which if left alone becomes 
heaped up into a conical mass, like a syphilitic rupia. If the scabs be re- 
moved, new crusts form again and again. The face is a favourite site of the 
papules, as also the anus and genitals ; the body is also affected and, in some 
instances, the mucous membranes do not escape. Successive crops may 
continue to come out, each new exacerbation being accompanied with a fresh 
rise of temperature and pains in the limbs. The number of the papules 
varies, they may be few in number, while in other cases the skin is covered 
with them. Finally, the papules dry up, shrink, and fall off, leaving a lighter 
coloured area than the normal skin in natives, a pigmented area in light- 
skinned races. 

Course. — The duration of the disease varies considerably; 6 weeks may 
see the finish of all signs, whereas in other instances the illness may continue 
for a year or more. 

Complications. — In long-standing cases other symptoms, which are prob- 
ably due to the T. pertenaCy may appear — periostitis, inflammation of the 
joints, teno-synovitis, chronic ulcers, caries of bone and ulcerations of the 
jialate and mouth. These are looked upon as manifestations of tertiary yaw» 
and are frequent in the Fijian variety of the disease. Even later lesions 
such as tabes have been ascribed to the T. pertenue by Fijian observers. 
Such lesions very frequently occur amongst the Fijians, amongst whom 
syphilis is said to be absent, and this is, of course, a strong point in favour 
of such symptoms really being due to yaws. 

Diagnosis. — This is easy, the eruption being very characteristic. Syphilis 
and yaws may exist together, and this complicate.s the diagnosis. Wassermann 
reactions may help. The disease is very common in young children in the 
West Indies, and this is to be borne in mind when diagnosing their different 
complaints. 

Prognosis. — This, on the whole, is quite good. Children may die of it 
sometimes, as may also debilitated adults. Deaths, however, considering 
the enormous numbers of people attacked, are rare. 

Treatment. — Close contact with yaw’s cases should be avoided, and 
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infected individuals, if possible, should be placed in yaws hospitals, a class of 
building which exists in all heavily infected yaws areas (West Indies, for 
example), 

Salvarsan or nco-salvarsan is a specific for the disease. One injection 
of ()-3 gramme is often sufficient to stop the disease at once. It is compara- 
tively rare for a second injection to be required. The lre])oneiiia of yaws is 
more easily destroyed than tJuvt of syphilis. lUneiitly bismiitli has also 
herii used v. it li siiec ss and has the advanl ag(‘ of being cloMper than sjilvarsun. 

G. Carmichael Low. 


D. PROTOZOAN INFECTJONS 

MALARIA 

Definition. — A protozoal infection of man, associated in most cases with 
definite attacks of regular periodic fever, enlargement of the sj)lecn and 
anaemia. The disease is carried by anopheline mosquitoes. 

^Etiology. — Malaria occurs generally throughout the tropics and 
the sub-tropics, and even in temperate regions. One or two tropical 
islands are free from it. Barbados, which used lo be frt‘c. lias recently 
become infected. All races arc liable ; in ende.mic areas t he irdeelion is com- 
monest in children, adults gradually ac(juiring a certain degri'e of ininiunity. 
Both sexes suffer equally. The ])arasite of malaria belongs to tlie Sporozoa, 
one of the chief groups of the Protozoa, sub-order IJ a^mospondia, genus 
Plasmodium. There are three leading forms in man. Benign t(*riian, B.T., 
is due to the Plasmodiuiuvivax, Quartan malaria to the P. malaria'. a,nd malig- 
nant malaria, i\LT., to the P. falciparum {Lavcraula malariin or pnveox. 
according to some). 

These parasites undergo two cycles, one in the blood corpuscles of man, 
the other in the tissues of the mosquito. 

Human phase (endogenous, asexual, or schizogony). The sporozoits inocu- 
lated by the mosquito pass into the blood stream and enter the red blood 
corpuscles, where they change into little rings (signet ring), which gradually 
grow, develop more protoplasm and black pigment, and finally — B.T. and 
Quartan — fill the corpuscular envelope. The pigment then collects in the 
centre and the protoplasmic mass divides into a number of spores (sporulating 
body, rosette or schizont). The envelope now gives way, and the spores 
(merozoites) are scattered in the plasma. They quickly penetrate new red 
corpuscles and the cycle begins again. 

Mpsgmto. phase (exogenous, sexuaL pr sporpgonj). — When the sporulation 
of the asexual cycle takes place, certain large forms, in benign tertian and 
quartan infections, which do not sporulate, are seen filling the corpuscles. 
These are the gatnetocytes or sexual forms. In malignant malaria, M.T., the 
gametes are crescentic. When taken up by mosquitoes of a suitable type 
these gametes undergo the following development. The crescents of the 
malignant form change into circular bodies — ^the gametes of the benign fevers 
are originally circular. From the males, flagella become detached (equals the 
spermatozoa of higher forms), and these, penetrating the female bodies, 
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fertilise them (sexual act, zygosis). The resultiug body now elongates, 
becomes pointed at one end (travelling vermicule or ookinet), and penetrates 
the wall of tlie mosquito’s stomach, where it comes to rest, again takes on a 
circular form, and proceeds to grow (oocyst) ; the oocysts become filled with 
numerous 8pindle-shaj>ed bodies (sporozoite), and protrude from the wall 
of the stomach like little hernirc or warts ; finally, they rupture, and the 
sporozoits escape into the tissues and pass into the sahvary glands. When 
the mosquito next bites man it inoculates him with, the saliva, and, the sporo- 
zoits passing into the red blood corpuscles, start the infection. (See Human 
phase just described.) 

At suitable temperatures this development takes about 10 days, and 
after inoculation there is an incubation period of another 10 days until 
t he fever appears. 

The mosquitoes of malaria.— It is not every anof>heline mosquito which 
can carry malaria successfully. The chief carriers are Amphelcs rnaculi'pennis 
and in Europe; A, funestus and A. costalis in Africa; X 

albimanus and A. arqyrotarsis in the West Indies ; A. culicifacies, A. turkhudi 
iin^ A.jiiff^xdijpalpis lu India ; A. wmbrosus^ A. maculatus and.^. minimus in 
Assam, Burma and the Federated Malay States. 

The sporulation of B.T. and quartan takes place in the peripheral blood 
as well as in the blood of the internal organs, that of M.T. practically always 
in the latter, the forms seen in the peripheral blood being the small rings and 
tlie gametocytes or crescents. The benign tertian parasites can easily be 
distinguished from the quartan l)y the following points. In the former 
tiie corfiuscle is enlarged and [lale, the pigment is in large amount, of 
brownish black colour, and of a fine consistence ; Schiillner's dots are present, i 
and there are 12 to 20 sjjores in the sporulating body; in the latter, thei 
corpuscle is of ordinary size, the pigment is very coarse and black, andj 
there are only 8 to 10 spores geometrically arranged like the petals of af 
daisy. 

Staining . — Films are made in the usual manner, and may be suitably 
stained by Leishman’s or Gieinsa's stain. Tliese methods bring out the 
chromatin in the parasites and other fine points in the structure of the 
ditlerent species. The rings, compared to a signet ring, consist of a nucleolus 
(dark red), a vesicular nucleus, and the outer ring, the protoplasm (blue). 

Pathology. — If the infection has lasted any length of time a certain 
degree of arueniia is present ; the white cells are normal, or diminished in 
chronic cases. The large mononuclear elements are relatively increased 
1^ to 25 per cent. The pigment of malaria consists of black '^u sf-Tik e 
grains^ dr* coarser ^ agglomerations into 

insoluble in strong acids, altered by potawsh, and dissolved t)y ammonium 
sulphide. It is formed from the hamioglobin, and is diagnostic of malaria. 

Polycfioiia 9 J*.,.!?iicy«s of bile is present . This is due td~Hie'cdnvey’ance of 
the liberated haimogiobin, after the corpuscular destruction, to the liver, 
where it is converted by the liver cells into bile and other derivatives. It is 
specgUIy m&jkqd in the bdioiys tyj^)e of M. T. This e.xplains the slight jaundice 
seen in ^maJarm* The distributidh * of the sporulating forms in M.T. — the 
cause of the different clinical symptoms — in order of frequency, is s'j follows : 
Brain, lungs, spleen, bone-marrow’, liverj heart and intestines. 

On autopsy, the fiver Is plum-coloured, the spleen enlarged and of a slaty 
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colour (in acute cases blackish red with the pulp very soft), while the intes- 
tines and brain may show a leaden colour. These features are very char- 
acteristic and give the diagnosis at once. Malarial pigment is found in the 
different viscera, and parasites in large numbers, especially at the chief seat 
of sporulation. The cerebral capillaries in such cases may be absolutely 
packed with parasites, sections showing them mapped out by the contained 
pigment. 

Symptoms. — Clinical Types. — Quartan. — This is a benign variety. 
(Benign is a term applied to those forms of malaria which do not exKiTjIt 
dangerous or fatal symptoms, such as coma, etc. They may, however, pro- 
duce a considerable degree of anaemia and consequent weakness, thus render- 
ing the individual more prone to other infections, such as tuberculosis; but 
death primarily due to the fqyex is rare.) The geographical distribution is 
typically sub-tropical, tliough it does also occur in the tropics. It is difiiQult 
to eradicate cohipletely from the system, and causes considerable anaoinia 
if untreated, often associated with albumin in the urine. The spleen may be 
moderately enlarged. Single infections of the parasite give rise to fever 
every fourth day, every 72 hours (Monday, at 12 noon-Thursday, at 12). 
Double infections will cause 2 days’ fever with 1 day clear (Monday, at 12- 
Thursday, at 12, one generation ; Tuesday, say at 3, Friday, at 3, the other 
generation ; Wednesday, clear), while treble infections occasion a rise of 
temperature every day. The classical features of ague are present — cold 
stage, hot stage, and sweating stage, the rigor corresponding in time to 
the sporulation in the blood. (See lilms taken at the time.) High tem- 
peratures are met with up to 107° F. even; 105° F. and 10G° F. are quite 
common. 

.Benign tertian fever (B.T.). — This is chiefly met with in the sub-tropics 
{e.g. Salonika), though also fairly common in theTiotter regions. If untreated 
it causes anaemia and weakness. The spleen and liver are often fairly large. 
A single infection causes fever every other day, e.g., ev(*rv third day, every 
48 hours, — Monday, at 12, for example; Wednesday, at 12. A double in- 
fection every day, the maxima on the 2 days generally being of different 
heights and occurring at different times. Monday, say at 12 noon, 106° F. ; 
Wednesday, at 12 noon, 106° F. ; Tuesday, at 4 p.m., 103 F. ; Thursday, 
at 4 p.m., 103° F. The classical signs of ague are present (see above), 
the rigors often being very severe with high temperatures. The temperatuie 
begins to fall when the sweating appears, and reaches the normal f>r sub- normal 
(Intermittent fever). Quinine quickly causes the parasites to disappear from 
the peripheral blood, and stops the fever. The infection, however, is very 
difficult to eradicate completely, and relapses are very frequent, even during 
treatment. 

Malignant tertian malaria {M.T.). — Synonyms. — /Estivo-autunuial 
Malaria, ; Pernicious Malaria ; Sub-tertian Malaria. It is jmssible there is more 
than one species of malignant malaria, the Italians having described two 
quotidian varieties and one tertian. Possibly, however, these quotidians are 
simply double infections of a tertian, while in other cases several generations 
of a tertian in the blood at one time will produce an irregular type of fever. 

There are three main types of febrile disturbance associated with 
this form of malaria. (1) A typical tertian teui^erature with fever every 
other day, 48 hours’ interval; (2) qujusJiliian fever, with a temperature every day 
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at the same hour ; and (3) irxegular remittent J^yer, closely resenijbling an 
enteric ieyei chart. In these latter forms none of the cIas 8 icar|eatw;ea^,^C^^ 
agjiie_m^y..,bfi. 4 ^^ Malignant fevers quickly produce anaemia, and if 

untreated, with fresh infections superadded, cause a profound state of 
cachexia. PeijniciQUS.j^yQip.toms may also appear at any monienT,'ltRra^ 
due to the sporulation in certain capillary areas. Such attacks may simulate 
almost any disease in medicine. They are divided into C£j£bfal fo rms — 
corna^ convulsions, apoplexy, aphasia, paraplegia, hyperpyrexia, m eningitis , 
etc. * 2 f 6 £Zowi 3 iaZ— -gastric, choleraic, dysenteric, hajmorrhagic jpancreatiti^ 
type, appendicitis and peritonea].. etc. Cardmc—Syncope and various 
forms ofdisordered action of the heart. Sudoral. Respiratory — bronchitic and 
])neuraonic types. Urinary — albumin uriiTli^^'piC A speedy recognition of all 
these forms is necessary, as death is apt to occur with great rapidity. 

Complications and Sequelae. — Ru])ture of the spleen may occur, but 
usually 0 T)ly after some definite trauma. After many attacks and reinfections 
(»f malaria, es})eeially the malignant varieties, a condition termed malarial 
cache jda supervenes. This is characterised by jaundice of the cqnpupc!Iva7 
yellow skin, great enlargement of the spleen and liver, perhaps albuminuria 
and periodic attacks of fever. There is then a great liability to acquire 
utlier disease, such as tuberculosis. 

Diagnosis. — This is §asy if quinine has not been taken. The diagnosis 
is made by examining the blood for the characteristic parasites. They are, 
in the large majority of cases, found within a few minutes of making the film. 
Occasionally they are difficult to find, but repeated examinations will eventu- 
ally show them. Where quinine has been taken reliance ba.s to be placed on 
blood counts, differential especially, for evidence o f large xnonQXiUcle^r .in- 
crease, and on an examination for pigment in the leuciQC^’te.o. A history of 
periodicity in the temperature is always helpful. 

T?rognosis. — This is good as regards life in the benign forms, but it must 
always be remembered that malaria is an infection difficult to remove com- 
pletely — 2 to 3 years even, after good treatment. In malignant forms, the 
death-rate will be in proportion to the skill of the investigator in diagnosing 
his cases. Speedy recognition of the complaint means speedy treatment 
and saving of life. Pernicious forms, if not seen quickly, glmost die. 
Malaria is one of tlie chief cau.ses of death in the tropics. 

Treatment. — Destruction of the breeding grounds of anophelines, by 
drainage, filling in of marshes, lakes, burrow pits along railways, etc., should 
be carried out thoroughly, while adult mosquitoes should also, where pos- 
sible, be destroyed. Residents in the tropics should sleep under mosquito 
nets and inhabit mosquito-proof houses ; quinine as a prophylactic is advan- 
tageous. A small prophylactic dose will not prevent infection if bites from 
infected mosquitoes be frequent, but if they be few and far between, it 
may be successful. James has recently pointed out the importance of taking 
the prophylactic dose in the evening, if possible one dose at dinner-time of 
5 grains, and another about 11 p.m. or midnight. There will thus be 
enougli quinine in the system to kill any sporozoits inoculated that night. 
A happy combination of all these three methods will be found to give the 
best results. 

There are only one or two drugs i)f value in inalaiia, quiiunt^ a^eniQ 
plasmoquine. 
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Since the Great War, much has been written regarding trea tment by quinine, 
and difficulties have been introduced, especially as regards its administration. 
The matter is really quite simple. If a patient with malaria can take the drug 
by the mouth and absorb it, then give it by the mouth ; if he cannot, it must 
be given either intramuscularly or intravenously. Both these ways are 
perfectly easy, if ordinary care be taken. The intramuscular method causes 
a degree of necrosis of the muscle at the site of injection, but this is of little 
importance if no sepsis have been introduced. Tetanus has been described 
as following intramuscular injections in the tropics, the idea being that 
tetanus spores are already in the body, and settle down and multiply in the 
necrosed area. This is possible. Intravenous injections can be given, and 
as a matter of fact ought to be given, iti all pernicious cases. Deaths have 
been reported as following ‘them, but whether the death was due to the 
malaria or to the drug is not always clear. The risk must be taken in 
grave cases. 

As regards dosage, opinions vary, but l(>-gr^njioae^j,Jiluee.timcsa day£or the 
first or so r^ll) y. ftU tfi to stop tlie fever in most cases. Some 

prefer giving 5-grain doses every 4 hours, the total for the 24 hours being the 
same, namely, 30 grains. After the fever has fallen, 5 grains of the drug should 
be given every night and morning (70 grains per week) for 2, 3 or more months 
at a time to prevent relapses (anti-relapse prophylaxis). The .salts of 
quinine to be employed are of importance ; the bi-hydrochloride, on nccount 
of its solubility, is the best to use for intravenous anti intramuscular in- 
jections and is administered in lO-grain dos(‘s. Small(‘T doses than this have 
been recommended, the suggestion being that tliese should be re|>eated 
every 2 or 3 hours, but jjersonally I see no objed in tins. It can also be 
given by tli(‘ mouth, but is more ex])ensive than the hydrochloride, tlje 
bisiilphate. sul|)ljate and some of the other preparations. 

Where there is au^nda _ami caclmxia, quinine adoue ; 

arsenic must t heg be^ employ ecTTn combination with one or other of the 
easily iS^ssimilable salts ofiron. The results of such a combined treatment are 
excellent. A Bayer luoduci, Blasiuochiu ’ . or “ Ihasmoqiiinc," has r(K*eiit] y 
been put on the market as a caire for malaria. At first used by itself, experi- 
ence lias sliown that better results are obtained by coinl'iumg it wit h quinine. 
The ])lasmofpiine attacks tin* gametocytes s]»ecia]lv, Imt is jiol.J'>o effoctiye 
fox th«^4adjii5pnts. The drug is put up in tablet Ttirm, each tablet containing 
plasmoquine 0-01 gramme (grain ^) and quinine sulphate* t)125 gramme 
(grain 2). Of these two are given three tiauvi a day for fivr full course'^ of 
6 days for M.T. and 7 days for B.T., an interval of 4 eluys taking place 
between each course. Toxic symptoms, such as a ixiculiar blue colour 
(? cyanosis), sickness, pain over the kidneys, etc., may be met with. Idie drug 
must then either be stopped and quinim* .substituted, or the <lose reduced. 
In cases that have had much quinine and still get rohipscs. a c(»urse of 
plasmoquine should be tried. Keiapse^s may ncmir, howt'ver. e\'cn after 
the latter drug. The patient must also be. warned against getting wci, 
bathing in the sen, taking cold baths at hoimj, oi drinking in excess. Any 
concurrent disease must be treated at the same time, ollierw ist success will 
not be acliieved. Persons from tlnMrqpiy^g l^ot unconnnoFil v suffer from 
^phihs and^^^^ I)}'sent eiry and malaria is also a coiimion coiubiiiation . 

Some people say they cannot take quinine. If that be leally so, then they 
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ought not to be allowed to go to the tropics. It is a good plan to give a test 
dose of 10 grains before the person leaves England. 


BLACKWATER FEVER 

Synonyms. — Haemoglobinuric Fever; Melaniiric Fever. 

Definition. — An acute disease, associated in some way with malaria, 
characterised by high-4evar, jaundice and vomiting, and by the passage 
of hyemoglobin or methacnaoglobin in the urine. 

^Etiology. — The disease occurs in many parts of the tropics, especially 
in parts of Africa, Nyasaland, Uganda, East Africa, West Coast colonies, 
some parts of India, Duars, and Terai, in the Southern States of the U.S.A., 
Panama, British Guiana, Brazil, etc. Natives of the endemic areas seem to 
be immune, while coJonigts, natives from other parts of the world, and chance 
visRors are those attacked. Both sexes are equally liable, though more 
cases are seen in males, no doubt owing to the fact there are mo|e than 

females in the trppics as a whole. Children also suSTTf^ The exact cause of 
the’RIisease is unknown. There are two main views as to it^j causation. 
^(1) It is a disease aiii generic, the parasitic cau3(‘ being as yet undiscovered. 
(2) It is in some way or other coonected with malaria. Chills and depressing 
circumstances of any kind may precipitate the attack. All authorities 
arirpfelty well agreed that malaria, in some way or other, is conftciQ.ted with 
the production of the condition. Nearly, if not actually every case gives a 
history of many attacks of malaria, not necessarily severe, before the black- 
water fever appears. The usual type of case is the patient who tokes quinine 
when he has fever and then neglects to do so between attacks 
(piinine takerj. One interesting point in the geographical distribution of 
malaria aruTblack water fever is that this does not completely coincide, there 
being, it is true, severe malaria where there is blackwater; but, on the other 
hand, there being plenty of malarial areas where there is either no blackwater 
fever at all, or only very rare cases (most of India, for example, the Federated 
Malay States, and other parts of the world). Again, if^ nativ es of India, where 
there is malaria but no blackwater fever — Sikhs, for example— go to Uganda 
they take the disease in a viridcnt form, and many of them die from it. It 
is still j)ossrble fiiere is a specific parasite, wkich only acts in people w ho have 
suffered from malaria. 

Quinine is not the cause, but it may, if given in large doses, precipitate 
an attack:, and the name of quinine liaemoglobinuria has been given to stlch 
cases. It is better not to use this term, as quinine will not produce ha&mo- 
globinuria except in those with a liability to it, €,g, persons living in, or who 
have lived in, blackwater countries. A cold bath or a chill in England will 
precipitate an attack of blackw ater fever oven though the patient has never 
suffered from the disease previously while abroad. The patient has brought 
his predisposition with him and is capable of developing the disease, though 
no longer living in its endemic haunts. There are many interesting points 
still requiring elucidation in the aetiology of the disease. 

Pathology. — What actually causes the hfemolysis to take place is not 
known ; there may be some abnormal instability ih individuals attacked. 
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The liberated heemgtglpbin is cairied to tb^ liver, which deals with as 
much pfit as it clin, the residue paasiug to the kidneys and beiiig excreted 
by^them, eitlier as methaBinoglobin or haemoglobin, in the urine. I'he 
intense yellow colour of the patient is thus also expkined. 

The yellow colour is very noticeable and the body may appear blanclied .If 
malaria has recently been present, the organs will show tlic pigmentation 
of that disease ; in addition, however, the liver is enlarged and soft, the 
spleen also may be very big and the pulp almost diffluent. Tlie kidneys 
are enlarged and congested, and the tu bules bloc k ed by h^er n o^bin jn Jklpti^^^ 
Definite nephritis, though not usual, may aTsVLe present. There is nothing 
of importance in the brain. 

Symptoms.^ — A pre-black water fever stage has been described, l)ut it is 
doubtful if this can really be differentiated from the ordinary malaria 
cachexia seen in bad malarial districts. The })atient usually, though not 
always, thinks an ordinary attack of malaria is im})ending. Rigors may 
start the illness. The urine is now noticed to be black, the colour of dark 
port wine or porter, and this indicates the nature of the disease. Tliere‘ may 
be pain and acliuig in the loins with vonnting and hiccough. Great restless- 
ness supervenes, tne7e\reY'Tceeps^ the skiii.b.egihH to show the charac1(‘r- 
istic yellow colour, and there is marked tenderness an3 pain in the epigastric 
region and over the liver. The vomiting may be persistent, j)rev(mting 
nourishment being given by the mouth, and greatly wealvcning and distressing 
the patient. This condition lasts for f roiu to iaiLT and then the 
urine begins to clear; in favourable cases the temperature now drof)s, the 
haemoglobin completely disappears, the vomiting and other sym])toms 
subside and convalescence is established. In all cases, hov\ev(T, careful 
watch must be kept for the appearance of the following additional symptoms : 
(1) Syncope; (2) Suppression of urine ; (3) Hyperpyrexia; (4) Post-lnemo- 
globinuric fever ; (5) General asthenia. 

1. Syncope. — If the haemolysis has been excessive, tbe signs and symptoms 
resemble those of ordinary haemorrhage, namely, sighing resjiiration, weak 
flickering pulse and the other signs of shock. Syncoj)e, especially if any 
attempts at movement be made, may quickly supervene. 

2. Suppression of urine.— The urine may quickly diminish in (piantity, 
become thick and tarry, and finally cease, the kidneys refusing to function 
further owing to blocking of the tubules with haemoglobin. If this become 
absolute then a fatal termination of the disease is certain. 

3. Hyperpyrexia. — The temperature may begin to rise rapidly, quickly 
reaching 107° r., 108° F. to 110° F. or higher, when death takes place. 

4. Post-hcemoglohinuric fever occurs after the urine has cleared, and is 
difficult in many instances to explain. 

6. In some cases, again, though the haemoglobinuria has ceased and the 
other symptoms have subsided, the patient may not rally, but fall into an 
asthenic condition from which he cannot be roused, and death takes place. 
Th¥l5ffect of the hafimblysis on the malarial parasites, which are practically 
always present in all cases before the onset of the disease, is interesting. 
TWsJlfieinfflysis may result in the malarial infection beinij cornpletelxilbQlished, 
though this Is not invariabTe.^ TO instance return, 

and cause further malarial relapses either with or without haemoglobinuria. 

Complications and Sequelae. — Permanent damage to tbe kidneys may 
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result, albumin persisting in the urine and interstitial changes developing 
in the organs. 

Diagnosis. — This is usually easy — the history of residence abroad in 
English cases gives the clue. Other hsemoglobinurias have to be excluded, 
and for this the Autolytic ^§Qtiop will be found of use. This consists of 
cooling a tube of the patient’s blood on ice for 5 minutes, and then incubating 
at 37® C. for an hour. In paroxysmal haemoglobinuria intense haemolysis 
results, whereas in real blackwatcr fever there is no change". “Bile in the urine 
has been mistaken for haemoglobinuria, but in cases of doubt the spectroscope 
will quickly decide the matter. 

Prognosis. — This is always grave. No disease is so trc^icherous as black- 
water fev(‘r, and until convalescence is Veil establislied thelresultTs always 
uncertain. If the case can be admitted to hospital early, the chances of a 
successful termination will correspondingly increase. 

Treatment. -Careful nursing is everything. The patient must be watched 
night and day, and inusjyiat be allowed to .nipve or raise his head from.the 
pillow. The bowels may be opened by calomel. The urine mu8tT)e measured 
with great care and any diminutio^ at op cy n oted. If sig^§ of suppression 
be threatening, intravexious, subcutaneous, or rectal saline, up. to. 1 pint, 
should at once be given, and hot packs should be applied to the loins. If 
the pulse be -failing and the blood pressure very Tow, saline injections 
intraLi^eiiOiisly ai‘(‘ indicated, or glucose or gum injections might be tried. 
Blood transfusion was recently used with success in a very severe case by 
fbe author, and I lie possil)ility of such a measure should be considered in all 
severe c;ases, especially in tlie type of case wJiere the blood does not begin to 
improve and the patient passes into an asthenic state. Hyperpyrexia 
i'e(piires ice, and tlie usual remedies. Decapsulation of the kidney has been 
lecommended for complete suppression. It would seem to be a somewhat 
desperate nicasiire. not he given, as Jt may increase the 

luciiiolysis. For t he voiuitiiig, Ilearsey lias recoinmended a modification of 
Sternberg’s yellow fever, mixture — ^IJicarbonate of soda, grs. x, liq. hy'drarg. 

tLLciirdi.L.2clL hour\s, and then every 

till the urine clears. This is said to stop the vomiting and to ])roduce a free 
diuresis. ^Mercurial p^iisoning has followed its use, so care must be taken in 
its administration. Owing to the vomiting the patient may have to be fed 
])er rectum. Easily assiniilalile foods should be given ; as a stimulant, 
champagne is said to be of value. Careful return to orebiiary diet should be 
insisted on during convalescence. For tlie post-hicmoglobimiric fever the 
bowels should be o])ened by some laxative, the condition sometimes resulting 
from constipation. If malaria return, it iiiitst be treated by small doses of 
({uinine, 1 or 2 grains at a tinnv To begin with, cautiously increased by 1 grain 
per dose till 5 grains or more are reached ; the patient should not return to 
the endemic area, as lie is sjx'cially liable to further attacks. 


LEISHMANIASIS 

Leishmaniasis is a name applied to a group of diseases caused by para- 
sites of the genus Leishmania. Some of these are general infections, others 
local. Of the first, have kala-azar, due to the L. donovani, and infantile 
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or Mediterranean kala-azar, caused by the L. infantumy though this is 
now generally supposed to be the same species as the former, and if so 
the name L. donovani holds for both. Oriental sore, due to the L 
trojnea, and American dermal Leishmaniasis, to the L. americana, belong 
to the second group. 


Kala-azar 

Definition. — Kala-azar, or black fever, is a specific disease associated 
with enlargement of the s[)Ieen and liver, ansemia, and general emacia- 
tion, caused by a protozoal parasite, the Leishman-Donovan body, L. 
donovani. 

Etiology. — The disease has definite geographical limits, being commonest 
in India, Assam and the Mediterranean ; in addition, it has been met with 
in China, Indo-China, Egypt, and in other parts of the world. Natives arc 
perhaps more prone to the disease than Europeans, hut this is due no doubt 
to their habits of life and not to any racial reasons. Ciiildren suffer as well 
as adults, especially from the Mediterranean form. 

Leishmanial parasites are small oval- or oat-shaped bodies, 2 to 4 /•, 
long by 1 to 2 /i broad, with two small chromatin bodies laterally f)lace(l 
and lying opposite each other. One of the bodies, the larger, macroruiclcus or 
trophonucleus, is round, while the other (centrosonie, microniicleus or kineto- 
nucleus) is rod-shaped, with one end usually pointing towards the former. 
They can be cultivated outside the body if grown on heomoglobin agar 
medium (N.N.N. medium) at 22° C., when they elongate and ])ass into the 
flagellate stage. They now measure up to 24 /x in length, with the flagellum 
and centrosome at one end and the macronucleus in the middle (Herpeto- 
monas type). It is supposed this flagellate represents an intermediate 
host stage in some insect, and Patton has found such changes in the blood 
in the stomachs of bugs that had sucked kala-azar bloods. Basih* in Italy 
believes the dog flea, Ctenocephalus canis, is the spreading agent for 
Mediterranean kala-azar, the parasites being acquired from infecUd dogs. 
Quite recently Knowles, Napier and Smith have found that i!^hkibotonius 
a/r^entipes, which corresponds in its distribution with kala-azar -.^in India, 
becomes infected with leptomonas fijiiiis when fed on cases of the disease. 
It may possibly be the vector of t]j(‘ parasite, jteeent work lias tended 
still further to incii ruinate it. 

Dogs suffer severely from the disease in the Mediterranean littoral, 
whereas in India (Madras) they seem to be free. This is interesting, as dogs 
can quite easily be infected experimentally with the Indian strain of parasite 
in England. 

Pathology. — The parasites are distributed generally throughout tlie 
body, inhabiting the endothelial type of cell. In the spleen, they are also 
found in ITeTarg^mac^ or splenic cells, in the bone marrow, Jn tli(‘ 

n^elq^es, and m large cells analogous to the macrophages of ilie spleen. 
TheyHEave been found also in the lungs, the testicles, and other viscera, 
and in the ulcers in the intestine and the lymphatic glands draining them 
(Manson and Low). In the peripheral blood they occur in the leucocytes, 
but are often so scanty as to require cultural methods to demonstrate tKelr 
presence. They act as irritants, causing enlargement of the liver and spleen. 
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On autopsy, the spleen is firm to the touch, hard and fibrous, with the capsule 
and septa much thickened ; the liver is also enlarged, and a fine form of 
cirrhosis is sometimes seen. The yellow bone marrow becomes converted 
into red*, and is soft and difiluent. The skin sometimes shows papules or 
ulcers in which the Leishiniuiia may be demonstrated, and recently some 
cas(is have shown a heavy parasitic infection in the lower layers of the skin, 
though unbroken and unaltered. The ulcers in the intestine are met with 
either in the small or large bow^el ; they are small and somewhat punched 
out, and the lyjuphatic glands draining the areas are enlarged. 

Symptoms and Course. — In the epidemic form of the disease, as seen 
in Assam, Bentley states the cases start with fever of a remittent type which 
lasts from 2 to 4 wrecks. During this time the spleen and liver enlarge. An 
interval of apyrexia succeeds, followed by a repetition of the fever. After 
some time a low form of fever sets in, accompanied by profuse drenching 
sweats, with pain in the limbs, antemia and progressive emaciation. The 
skin becomes of an earthy colour ; petechiae, epistaxis and bleeding from the 
gums are common. The duration of the disease, in the days of Bentley's 
observations, was from a few months in acute, to 1 or 2 years in chronic 
cases. Ninety-six per cent, died, usually of some intercurrent disease such 
as dysentery, tubercle or asthenia. Besides these epidemic forms, Bentley 
described ordinary forms in natives ; they were characterised by general 
w^cakness, debility, loss of flesh, fever perhaps at nights and enlargement of 
the spleen. Such cases showed no malarial parasites, but Leishman- 
Donovan bodies were found when the spleen was punctured. 

In Europeans the symptoms closely resemble those seen in ordinary 
splenic anaamia. They may be clasvsified as follows : (1) Irregular remittent 
or intermittent pyrexia, not necessarily high, the curve genei^ltjrjh'U yymg 
double daily 'rise (double remittent type of Rogers). (2j with 

deepening colour or pigmentation of the skill— whence the na me 
(3) AiuBinia and characteristic blood changes. (4) Rapid, ioaa nf mw^t. 
(5) jyiulaigement . of the liver and spleen. (6) Sweating at n^ht. (7) 
Ilsemamhages. (8) Diarrhoea — often of a dysenteric type. 

The blood changes in kala-azar are those of an ansBinia and leucop enia . 
The red cells usually fall to about 50 per cent, of the normal, but not much 
below\ Poikilocytosis is not specially marked, a moderate amount only 
being present. Irregularity in size is also not extreme, but microcytes and 
megalocytes occur. Nucleated red corpuscles are not common — about one 
in every 500 leucocytes. They are of the normoblast type. Basophilia is 
rare. The heemoglobin is proportionately diminished to the red corpuscles, 
e.g, about 50 per cent. 

Striking changes are seen in the white cells, their number per cubic 
millimetre sinking to 2000 or under. This marked leucppenia > should always 
arouse suspicions of the disease in any one ^lo has resid^ abroad. Differ- 
entially, the l arge mononuclear cells we increasigd, but not to such an 
as in malaria ; 8 ip JL? per cent, is a fair average. In certain cases, parasites 
can readily be found in the leucocytes, but in others they are rare or appar- 
ently absent. 

A typical blood count in kala-azar would read as follows : Reds, 2,500,000 
(60 per cent.) ; Whites, 1200 ; Hb., 50 per cent. ; differentially large mono- 
nuclears, 12 per cent. 
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The disease has been transmitted congenitally, a baby born in bhig/and to 
a kala-azar mother acquiring the disease (Low and Cooke). 

Complications and Sequelae. — In addition to heemorrhageB and ascites, 
dysenteric diarrhoea is common, depending upon the amount of ulcefatTon in 
the gut. Real amoebic dysentery may also be superadded ; and phthisis not 
infrequently carries off thlT'patient. Conge.stion of the lungs an^ pneunionia 
occur. Cancrum oris is common amongst affected children in Cafcutla. 
The ulcers in the bowel sometimes perforat e, producing purulent peritonit is. 

Diagnosis. — The Leishmania donovani must be demonstrated belbre^dne 
Can finally say the case is one of kala-azar. Non-Ijcishmanial splenomegaly 
is also met with in the tropics. The liver or spleen should be punctured 
and the parasites searched for, or attempts may be made to cultivate them 
'/from the blood on N.N.N. medium (hsemoglobin agar). Napier's “ Alde- 
hyde test," which consists of adding one drop of 30 per cent, formaldehyde 
of dear serum from the patient's blood, may also be employed. If 
^ positive, the serum immediately becomes solid and opaque like the white of 
a hard-boiled egg. Other diseases give a modified positive reaction, however. 
^ ^^^7. marked leuc qpenia , in a person from a kala-azar area, should always 
make one suspicious. 

Prognosis.-— This used to be very bad, but since the introduction of 
intravenous antimony medication is now quite good and hopeful — esjjecially 
if the case be treated early. 

Treatment. — Buga should certainly <ie8troyed wherever possifile, 

and no one should sleep in bouses whore“'k^a-azar patients reside or have 
recently resided, unless it be certain the houses are scrupulously clean and 
free from bug.s. The destruction of old bug-infested coolie lines in Assam, 
and building of new ones, is said (Dodds Price) to have greatly diminished the 
disease in these parts. 

Steps must also be taken to prevent, as far as ])ossible, tlie hit^^s of Phle 
botomus argeniipes. 

In the Mediterranean areas, dogs sliould not hv, allowed into the houses ; 
those known to be infected ought to be killed, and all means to prevent flea 
bites should be adopted. 

There is only one drug that need be meniiomKl. and that is antimony 
in the form of antimonium tartaraturn or tartar (mietic (po tas sic-tarlrate of 
other salts. It wonld seem to 1)7 a'^feal specific, 
ana Its introduction into tlie treatm(uit of kala-azar Las robbed the disease 
of most of its terrors. The drug^ is given intravenously in cemt, solu- 

tion, or simply dissolved m IQ c,c,. of normal sterile saline or distilled water as 
Required. It w_thejDL.fitcxjJiacid by~boiliiig. The solution should be freshly 
^epared, and must not be allowed to stand. The introduction into the vein 
|iay be made with a syringe or by the gravity method, and care must b(‘ taken 
the solution is passed into the vein, as if it leak into the tissues sloughing 
occurs. It is usual to b e^in w ith a small dose of half a grain, increa8e4..iy 
iSJL®: unfer^ Ts reachefr The 

injections should be given every other day, dr per hai)'s'hel{ef^i-we 
The total quantity required will be somewhere between 40 and 60 grains^ 
in all. ' - ™ ® 

”TJnder the injections the temperature falls, the patient gains weight, 
and the symptoms of the disease gradually disappear. The cure seems to be 



ORIENTAL SORE 


231 


a permanent one. Tiie general health should also be built up by suitable 
food and other coincident infections — malaria, syphilis, dysentery, helminthic 
infections, etc. — treated. Marmi te may be given at the sarne time to mcrea^ 

JeuQpcytes. The sodium ealV antimony soditm tattr^^ preferred 
by some, and is said to be less toxic. V arious olEer^pfepItrat iop fr^ 
have recently been put on the miarket, some of which are said to be as good, 
or even better, than tartar emetic. Of those one may mention Von Heyden 
4][^=»raeta-chlor-para-aoetyl-amino-phenyl-stibiate of sodium. *this is put 
up in ampoules of 01 , 0-2 or 0-3 gramme, and can be given intravenously 
every second day ; Oscol stibium, a preparation containing Sb2S3 in true 
colloidal suspension — strength, 1 in ^2000, dose 1 c.c. intramuscularly twice 
weekly ; or 8libaminc glucpside (Neostam) twice weekly, dose 0-1 or 0-2 
gramme intravenously ; Urea stibamine, dose 0*1 or 0-2 granome twice 
weekly ; and l^tifeacptin 

Oriental Sore 

Synonyms. — Tropical Sore ; Aleppo Sore ; Bagdad Boil ; Delhi Boil ; 
Biskra Button ; Bouton d’Orient ; Date Boil, etc. 

Definition. — An mfective granuloma of the skin and subjacent tissues ; 
the skin in some instances remaining intact, in others breaking down with 
the formation of chronic indolent ulceration. 

^Etiology. — The condition is very common in parts of the East, notably 
in Bagdad, in Mesopotamia, in Lahore and Delhi in India, in Asia Minor, 
.Arabia and Persia. It has also been noted in the Sudan and in Nigeria. 
It is due to a Leish mania, L. tropica. The parasite can be easily cultivated 
on N.N.N. medium ; it is inoculable experimentally, and an insecti inpst 
probably a sandfly, is supposed to be its disseminator. P}ih hotomm papatasii 
is now" generally suppos^to be the vector. 

Pathology. — The lesion is that of an infective granuloma, granulation 
tissue with plasma cells, and large cells full of parasites. When the sore breaks 
the ordinary organisms of suppuration become implanted upon it, and the 
parasites may then be diliicult to find. They can generally be recovered 
from the margins. 

Symptoms. — The incubation period varies — it may be as long as 5 ox 6 
rp , 9p th8. The sore starts as a smauTlching papule, which extends and gradu- 
ally iHcerates the skin. The ulcer has fairly well-defined edges, and somewhat 
closely resembles a gumma. It is found on the exposed parts — hands, face, 
etc. Without treatment, the sore lasts a long time, even up to a year. They 
may be multiple. 

Diagnosis. — This is made by finding the specific parasite. The best 
place to search for it is in tj^e spreading inargin of th^ sore. A hypodermic 
needle, or better, a fin^glass tube sKould be inserted, and the juice sucked 
up may be inoculated into haemoglobin tubes, smears being made at the 
same time for ordinary examination. The parasites may take some time 
to grow, and the cultures should he examined for several weeks before deciding 
they are negative. 

Prognosis. — This i.s.good^ the sores eventually disappearing. The scars, 
however, if the lesion have been extensive, may be unsightly, especially on 
the face. As a xule^ im munity follows healing pf the sore. 

Treatment.— Avoidance oT biles from insects — a difficult procedure — is to 
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be advised. Many treatments have been tried : QQo sd oWi 
vaccines of killed qiiltees, nieth^dbene-blue, iodoK^J salicylic acid, etc. 
Oftfifellahi reoornmonds injeetioruB of oleum phosphoratum into the nodule 
anTSTaTrd’TO in doses of 5 mi nima twice, weekly. Antimony (tartar cVrnetic) 
treatment is the best inetliod to employ, the drug being administered intra- 
venously or applied locally as a 2 per cent, ointment (Low). (See antimony 
treatment of kala-azar, p. 23i).) in Bagdad, inoculation has been practised 
r-HSomewhorc on the limbs — to prevent the chance of a sore on the face with 
consequent disfiguration by . scarring, i ^ / 

■ V / , /• <.■]-. jiff ^ ■*; 

American Dermal fjEfsiiMANiASis / ' , 

Synonyms. — Espundia ; Uta ; Eian Bois ; Fiau Cayenne ; Forest 
Yaws ; Bosch Yaws ; Bubas Braziliana. 

Definition. -An infective granulomatous condition either occurring 
locally as unbroken tumours (blind nodules) or as ulcers, these often being 
followed by a generalised infection which attacks and finally destroys the 
buccal and na.sal mucosa. 

AEtioIogy. — It is found in South America, in Brazil, Venezuela, British 
and Dutch Guiana, Bolivia, Peru and Paraguay. The condition is due. to 
the L. amcricana. The disease is specially frequent amongst wood-cutters 
and people living in the forests. Some wood-loving insect-tick or bug is 
supposed to be tiie transmitting agent. 

Symptoms. — The incubation j>eriod is variable. 1 he sure starts as a 
small papule or pimple, which gradually extends, and in many instances 
ulcerates the skin. Without treatment, the sores last a long time, but 
finally may iieal. Tiie arms are very often affected, and the margin of tht‘ 
ear is another favourite site. At a variable time after tlie primary sore, small 
ulcers may appear, either round the margins of the mouth or nose, and by 
extension of a serpiginous nature gradually destroy the parts. 

Diagnosis. — Finding the parasites coiiijiletes the diagnosis ; they will 
be seen, if carefully looked for, in scrapings of the ulcerated area-s, or may be 
grown in cultures. Syphilis, rodent ulcer and malignant disease closely 
resenabie the destructive forms. 

Prognosis. —Before antimony treatment was introduceil this was hojie- 
less. death taking place in the generalised infections by gradual exiiaustion 
and sepsis. Now, even though the buccal ulceration has commenced, it can 

be'-eured. 

Treatment. — This is similar to that adojited in oriental sore and kal^-azar. 
In view of the serious nature of the secondary lesions a £uiIjC.0UT3e of 30 or 
of tartar emetic should be given when the original sore 

appears. 

TRYPANOSOMIASIS 

Definition. — Trypanosomiasis is a term used to designate the invasion 
of man and other animals by flagellate parasites of t/ue genus Tryjxinofioma, 
Two distinct forms are known in man, the African and the South American. 
Similar parasites also cause serious diseastvj in animats, nagana and surra 
being the best-known examples. 
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African Trypanosomiasis (Human) 

This form of the disease is endemic in parts of equatorial Africa, and is due 
to two varieties of trypanosomes. In the initial stages the infection is char- 
acterised by irregular remitting fever, increased pulse rate and restorations, 
oedemas and irregular erythematous rashes- -in the. later i?tages (sleeping 
aickueaa), by fiTadually incr e^ing lethargy, mental and physical degeneratibn, 
VC emaciation, triors, other nervous phenomena and d('ath. 

AtioJogy. — The disease is limited geographically to areas where the 
interme diate host , the ts etse fly, occurs. Tlje equatorial belt of Africa 
includes nearly the wTioIc distribution, the Congo, Uganda, East Africa, 
Rhodesia, Nyasaland, etc., being the areas chiefly atlected. There is no 
race discrimination bet ween the whites and the natives. It occurs in children, 
and in both sexes equally. 

1. The Central African type is due to TrypoiLosoina i^amb tense carried by 
the Glo/taina pcUpalis, the Rhodesian and Nyasaland to the T,jrhodesiense 
carried by G morsilans, 

Naganfl is a disease of cattle and horses due, to a trypanosome, T. brucei. 
This tryjianosome is found in the blood of the wild game in certain distriefs, 
and the tsetse fly, 0. morsilans^ after biting such game becomes infected. 
The trypanosome has now to undergo a development in the fly, and after 
this has taken place, forms find their way into the salivary gjan(l> and so 
into other animals bitten. The infection doCvS not seem to trouble the wild 
game specially, but when non-immune animals are taken into tsetse-fiy 
belts they are bitten by infected flies and develop a virulent type of the 
infection of wliich they quickly die. 

As regards the form of human trypanosomiasis due to T. gamhiensey the 
reservoir of the infection would appear to be in game which lives near lakes 
and rivers (Speke’s tragelajih — tljiiL,jtitatunga — the reed buck, bush buck, 
etc.), and the G^ palpalis received its infection from those animals anb so 
passes it on to man. The disease is strictly liniited to the areas where this 
special tsetse fly lives, namely, on the banks of rivers aji4,ia^kes. 

2. The Rhodesian type of infection (due to T. rhodesiense) is quite different, 
for here the fly tliat spreads it is the G. morsitansy a fly which lives in dry 
arid country often far away from water. The reservoir for the trypanosome 
fs again the game of the area, and it is ]K)ssibie, as Bruce believes, that this 
variety is really the same as nagana, and that it is just the animal disease 
occurring in man. If Bruce’s contention be correct, then the name of 
T. fhodesiense would have to give way to T. brucei. 

As the clinical symptoms and pathological details are similar in the 
two varieties just described, they may be considered together. 

Pathology. — There is little or no doubt the lesions produced are due to 
t oxins exited by the trypan osomes ; the parasites may, however, also 
pr^uoe^ocaTnflaTmsige" Ty passing* through the ve.ssels into the tissues. 
There is little to note macroscopicaily. The brain often looks like ground 
glass and has a fairly characteristic appearance in most cases. Sometimes 
it“"definite purulent meningitis exists. Microscopically, the changes found 
are those of a chronic meningo-e^Q^halitia and menin go-m yehtj^, The 
whole pia-arachnoi^lsTnHtrated with mohdnuclear'oe^^ change 
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spreads along tlie septa, and affects, in varying degree, the perivascular 
spaces round the blood vessels. The cerebral fluid is in excess and finally 
contains trypanosomes. The pressure OU the vessels by the proliferg^\pJi 
of cells in the perivascular spaces accounts for the peculiar lethargy seen 
in life. 8mall-celled infiltration round the vessels, with trypanosomes 
lyifig in the surrounding tissues, is found in the viscera. The lymphatic 
glands are enlarged and congested, with a proliferation of lymphocytes. 

Symptoms. — For convenience of classification the African form of human 
trypanosomiasis may be divided into — (1) The phase of trypanosomiasis 
fever. (2) The phase of sleeping sickness ; the latter again being subdivided 
into — (a) A stage of indefinite symptoms with some degree of drowsiness and 
increasing languor; (b) the stage of drowsiness, marked lethargy, tremors and 
other definite phenomena; and (c) the terminal stage of emaciation, intense 
weakness, gradually increasing coma and death. These different phases pass 
insensibly into each other just in the same way as the phases of syphilis. 

The disease may run an acute or chronic course. 

1. Trypanosomiasis Fever. — The incubation is a short, one, as judged 

by experimental inoculations in animals — 5 (lays or so. In several of the 
Rhodesian cases the infective bite was foUbwed by cellulitis round the 
puncture wound. After the incubation period is over the following symptoms 
appear: (1) An irregular remittent or intermittent temperature. (2) An 
increase in the pulse rate to 100 or 120 or more. (3) An increase in the 
respiration rate to 20 or 30. (4) Irregular patches of a congested or erytker 

matous character, often somewhat circinate in contour, the colour returning 
after pressure and distributed chiefly on the trunk. (5) CEdema of the 
legs, or face, or both, varying in degree from a scarcely noticeable swelling 
to well-marked puffiness. (6) Adenitis. 

The disease, if untreated, tefSiinates in sleeping sickness or in some 
intercurrent infection. 

2. Sleeping Sickness. — ( a) First phase. — This begins very insidiously, 

months or even years after the original trypanosome infection. The patient 
complains of indefinite pains in the chest ; though previously ^uick and alert, 
he becomes dull and disinclined to work, with loss of weight, glandular 
enlargement, and there may be some slight tremor of the tongue. (6) Second 
phase. — The facial aspect gradually changes, tlie countenance becoming sad, 
apathetic and morose. The disinclination to do anything becomes more 
pronounced, and a tendency to doze or .sleep constantly now becomes evident. 
The speech is mumbled and slow, the gait shuffling, tremors are marked — 
fine fibrillary ones in the tongue and arms — and glandular enlargement 
may be visible even at a distance, (c) TMti — All the symptoms 

becoipe more pronounced, the patient takes to his bed, muscular weakness 
and wasting become very noticeable, the lethargy is much increased, saliva 
dribbles from the mouth, the skin may lose its lustre, papular eruptions and 
bed-sores are common, and epileptiform convulsions often occur. In young 
adults flexure-contractions of the limbs render the condition a miserable 
one. The drowsiness eventually passes into coma from which the patient 
cannot be roused, the temperature falls to subnormal, the body and extremities 
become cold and clammy, and death takes place. Anaemia in varying degrees 
is constant in the disease. The average number of red corpuscles is about 
3,000,000 or under per c.mm. Just before death, there may be an abnormal 
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rise (over 6,000,000 per c.mm.), but more usually a gradual fall (under 
2,000,000) takes place. The hsemoglobin is reduced proportionately, the blood 
showing flll the characteristics of a secondary ansemia. The leucocytes are 
normal, or slightly diminished in number ; certain cases show a well-marked 
terminal polymorph o-nuclear increase just before death. Differentially, the 
large mononuclears are increased — 10 to 12 per cent. Trypanosomes are 
present in the blood, but may be very scanty and difficult to find. 

Diagnosis. — All irregular fevers occurring in people who have been 
living in areas where sleeping sickness is endemic, especially if not influenced 
by quinine, should be viewed with suspicion. The pulse rate and respira- 
tions should be carefully studied and the skin examined for the circinato 
erythematous patches. Attention should also be given to any adenitis. 
Trypanosomes should be searched for in blood films, in the glandular juices 
and in the ccrebro-spinal fluid. They should always be demonstrated before 
making a diagnosis and commencing treatment. The serum-formalin 
.-Xeaption, Napier’s “ ald^ehjdQ ” (vide p. 230) has lately been recommended 
for the diagnosis of trypanosomiasis. It is said to be positive, and to have 
some value. 

Prognosis. — Since modern methods have been introduced this is .mOTO 
hopeful in the gambiense cases. Almost all, without exception, of the Bho- 
desifth cases as apparently this is a very much more virulent type. 

Treatment.— Destruction of forest and bush round the edges of lakes and 
rivers w'ill drive away the G. palpaliSy and render the area safe, do deal with 
G. ^norsitans is quite a different matter, and is practically impossible. The 
destruction of game has been suggested ; it is difficult to see how this could 
be done, and it is not altogether clear if such destruction would have the 
desired effect. We require to know more regarding the infections of the 
smaller mammals before attempting means of this sort. In passing through 
palpalis areas, gloves should be worn and a gauze net placed over the head. 
Shorts should not be allowed. When travelling in morsitans areas there is 
little chance of escape from being bitten, and then it becomes purely a matter 
of luck whether the bite is infectious or not. Recently two new drugs have 
been introduced into the treatment of the disease, namely, Bayer, “ 205 ” and 
tryparsamide. The forjppuex is given m l gramme doses, weekly untile total 
oT TOxrainme in all has been taken. The drug is very efficacious in early 
cases, but appariintly is not'so good in the late stages of the disease when the 
central nervous system is involved. Unfortunately it produces an albumin- 
uria and duriu^^ the administration, the 4^^ should be kept in bed warm, 

and on a mi lk dick In most cases this symptom is eventually recovered frOm. 
failures have recently been noted with “ 205.” In many instances, how^ever, 
the drug was not administered in a proper manner, the dosage being too lo\^^ 

Tryparsamide is given to begin with in 1 gramme doses, these being ja;;. 
cre^Lsed to or eVhn 3 gramme dose sf we eldiy^ until % total of §|0 or SO^grajg^ 
in ainLa8~Been taken. "Eye symptoms — affections of the optic nerve — may 
follow the administration. Dr. Louise Pearce speaks well of the drug and has 
used it extensively in the later stages of the disease, in natives in the Congo. 
Previous to the introduction of these new drugs treatment consisted of 
atox yl injections^ 2^ t o 3 grs.. into the buttocks, twice weekly, these being 
continued for 6 months to a year. At the same time long courses of tartar 
e me tic were given intrAyendualy, beginning with half-grain doses, bi-weekly, 
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and gradually increasing to 2^ grs. for a maximum single dose. As much 
as 60 grs. in toto were given for a course. After a rest a second course was 
undertaken, and so on, for 2 or even 3 years. Whichever method is adopted 
the patient’s general health must be built up in every way, and all other 
infections, if present, be eliminated. 

South American Trypanosomiasis (Human) 

Synonyms. ^-Chagas’ Disease ; Ooreotrypanosis. 

Definition. — A trypanosome disease, with symptouis very similar to 
those of insiilhciency of the glands witb internal secretions. 

iEtiology. — The disease has been recorded in Brazil, but f) 08 sibly has a 
wider distribution, which necessarily will be limited by that of the inter- 
mediate host. Children suffer from the disease as well as adults. The 
disease is due to the T. cruzi, man becoming infected by the bite of the 
Lamus megistus^ also known as Conorhinus megistus, which apparently can 
transmit the infection in the larval, nymphal and imaginal stages. The 
liagellates are found in the peripheral blood after infection, only for a com- 
paratively short time (2 weeks only in many cases). They then pass into 
the internal organs and assume a Leishmanial form, such forms producing 
pathological lesions in the organs infested, where the parasites divide, and from 
time to time trypanosome forms are produced which may find their way back 
into the peripheral blood. When the larvae of L. megistus absorb infected 
blood, the trypanosomes quickly take on the crithidiai form, multiply actively, 
and then become trypanosomes again, which are inoculable into vertebrates. 

The carrier of T* cruzi in Venezuela is the Rodnius prolixus. 

Pathology.- Vianna gives the following as the post-mortem ajipear- 
ances. Polyorrhomeni^, with serous effusions of a yellow colour ; constant 
swelling of tlie lymphatic glands of the abdominal cavity, mediastinum, 
neck, axilla and groins; fatty degeneration of the liver, swelling and 
softening of the spleen ; sclerosis, hy])ertro])hy and cyst formation, 
often with calcification, of the thyroid gland ; frequently myocarditis 
and changes in the suprarenal ca{)8ules. The Leishmanial forms of 
the parasite are found s])ecial)y in the heart muscle, voluntary muscles, 
brain, thyroid gland, suprarenals, ovaries and testicles. The central 
nervous system show's cell destruction and areas of inflammation, the meninges 
very marked inflammatory changes, and many of the small arteries exhibit 
alight perivascular changes. The pathological conditions found are those of 
a meningo-encephalo-myelitis. 

Symptoms. — Chagas divides the disease into acute and chronic forms. 

— These acute forms are very common in young children, even in the 
first months of life. They are subdivided into~(a) the encephalo-meningitic 
form, the mortality in which is very high owing to the brain involvement, 
and {h) where there are no nervous symptoms, the prognosis being more 
favourable, the disease usually passing into one of the chronic forms. The 
main feature of all the forms would appear to be an insufficiency of the 
glands with internal secretions, hypoth 5 rroidi 8 m predominating, though 
suprarenal inadequacy is also common. 

The temperature keeps up as long as the parasites exist in the peripheral 
blood, the thyroid gland is enlarged, the subcutaneous tissues show an acute 
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mucous infiltration, the lymphatic glands are swollen, hepatomegaly is 
present, and the spleen moderately enlarged. If the brain be involved the 
symptoms of encephalo-meningitis are present as well. 

OIucmIq , — Five clinical groups are comprised under this heading — 
(1) Pseudo-myxcedematous ; (2) Myxoedematoiis ; (3) Cardiac; (4) Nervous; 
(5) Chronic, with subacute manifestations. 

In the first group, the thyroid gland is enlarged, the face is puffy, and the 
skin a peculiar colour like dull bronze. I’he lymphatic glands are enlarged, 
and there is a high degree of cardiac insufficiency ; hypothyroidism is pro- 
nounced. Convulsions are frequent. 

In the second group, the picture is one of typical myxoBdema- - arrest of 
growth, solid oedema, parchment skin, etc 

In the third group, there are various ilisturbances of the heart rhytlim, 
extra systoles, heart biof^k, and other irregularities, due, no doubt, to the 
presence of the parasites in the myocardium. 

In the fourth group, paralysi.s, aphavsia and idiocy are common. Owing 
to Mie occurrenc^e of the parasites in multiple foci in the brain, different motor 
svmptoms are met with- spastic phenomena, diplegia, athetosis and flexure 
contractions. In cliiidr<*n, the mental intelligence is always below j)ar, all 
transitions lictween complete idiocy and a 8imy)le cretinoid state existing. 

In the fifth group, tlie frosli manifestations may either be due to fresh 
infection or to lighting up of some of the existing foci. The results acquired 
from a study of such cases has led Chagas to believe the trypanosome in its 
later developments in the tissues of man becomes almost exclusively a 
connective-tissue parasite. 

Diagnosis. — In the early stages this can be made by finding the trypano- 
somes in the blood. In tlie later stages, when the parasites liave disappeared, 
it is not so easv. Puncture of some of the voluntary muscles mighi reveal 
the Leishmanial form of the parasite, which is diagnostic. 

Prognosis. — This i.s not good. 

Treatment. — The destruction of Lami/.<j-infested houses must come 
first in the prophylaxis of the disease. AH such in.sects should be destroyed 
where possible — by fumigation or by other methods. So far no cure is known 
for the rlisea.se; but antimony injections should certainly be given a trial. 
As such irqections act so w^ell in Leishmanial infections, it is reasonable to 
suppose they might also do so in this disease. 

AMCEBIC DYSENTERY 

Definition. — An invasion of the colon of man by the Eniamesha histolytica. 

iEtiology. — This dysentery is found throughout the tropics, sub-tropics, 
and even in temperate regions. Both sexes and all age-s are liable. The 
E. histolytica gams accg,§^..tq Jhe, body in its cystic form by the jgtQuifi 

cnn^ tamln^ ^ ^f ^ j . vegetables. This passes the 
stomach safefy, after which the wall of the cyst is dissolved by the pan- 
creatic ygLice, and tlu* young amcBbulie cofiTaihed in the cyst escape, pass 
down the intestine and locate themselves in the mucous membrane of the 
colon, where they form adult amoebse (vegetative forms) which live on the 
tissues ; the amoebae again form cysts, which escape in the stools, and so 
disseminate the infection. 
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Pathology. — The amcebse histoljse the tissues with which they come 
in contact, and finding th Sr way into tKe^'‘suBmuoosa, form ulcers in 
(the large bowel, which tend to extend longi tudinally, the openings In the* 
mucous membrane in consequence ’Eeing narrower than the floor of the 
ulcer (bottle^necke^iilcfiii^ The edges of the ulcers are raised and 
hardened, undermining. There may only be a few ulcers, or 

practically the whole' of the mucous membrane from caecum to rectum may 
be involved. Without treatment, the ulceration tends to become chronic, 
and though healing in some places, breaks out in others. The amoebae are 
seen lying in large numbers throughout the necrosed and dead tissues. When 
an ulcer heals a flat pigmented scar is left. 

Symptoms. — The condition may begin as a diarrhoea (amoebic diarrhoea), 
but later, as a rule, blood and mucus appear in the stools, the latter often 
consisting of nothing but pure mucus and blood, in which amoebas are easily 
demonstrated. Great pain, tenesmus, griping and purging, as many as 
20 stools being passed per day, are concomitant. Even without specific 
treatment, the tendency for amoebic dysentery is to improve temporarily, 
but relapses are frequent, and very characteristic of the disease. 

The amoebic may be carried from the intestine and lodge in the liver 
(see article Amoebic He]i)atitis and Hepatic Abscess, page 629), lungs, or 
brain (secondary amoebiasis). In the liver their prcnsence gives rise to 
hepatitis, and if this be neglected, to abscess formation. The signs of an 
abscess in the liver are an irregular fever, often rigors, sweating at. nights, 
pain in the right side and in the right shoulder, leucocytosis, with an enlarged 
and painful liver. If untreated, a chronic cachexia , with anoDiuia, supervenes, 
and emaciation may become extreme. In the brain the symf)toms are similar 
to those of abscesses from other causes. 

Complications and Sequelae. — Abscess formation is the most serious 
complication of amoebic dysentery. When in the liver tlie abscess may burst 
into the lung and be coughed up, or it may burst into the pleura, the peri- 
cardium, stomach or large bowel. An uh er of the bowel may perforate, or 
may cause adhesions with subsequent obstruction to the lumen. 

Course. — Once the acute signs of dysentery abate, the vegetatis c forms 
of the parasite usually disappear, their jdacii being taken by the cystic 
stage. Abscesses behind the colon are also met with. The patient becomes 
a carrier, liable, however, to frequent relapses with acute exacerbations 
from time to time. 

Diagnosis. — This is made by finding the characteristic parasite in the 
stool, E. histolytica — living forms or its cysts. The latter generally have 
4 nuclei with a chromatoid body, and measure on an average 10 to 14 /x in 
diameter. They may be made to appear in increased numbers in the stools 
by tke administration of biliary extracts, and before declaring a patient clear 
this procedure should be tried. Sometimes they are extremely scarce, many 
examinations, even up to ten or more, being required to demonstrate them. 
The cerebral amoebic abscesses are impossible to diagnose from ordinary 
brain collections of pus. 

Prognosis. — With modern methods of treatment this is good, a large 
proportion of cases being curable. There are, however, a small percentage 
which re.sist all forms of treatment (chronic resisters). The prognosis in liver 
abscess varies ; it must always be considered a serious condition. 
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Cerebral amoBbkjaba^ are al . 

TreafmeriL^^^^^^^This in carried out by means of emetine, either by the 
mouth or needle ; it is more efficacious given by the mouth, and more cases 
can be completely cured by this method ; it shbuIiT'He administered as 
enigtiim J^ismuth^ i iij in a hard gelatine capsule every night Jbr 

12 m^ts . fey injection, 1 grain of emetine hydrochTonde is given eve7y 
evening for 12 consecutive nights. 

If relapse occur after one course, a second course of double the dosage 
must be tried, namely, E.B.I. grs. iij, every night for 24 nights if the patient 
can stand it. Another plan is to combine the two methods, giving an 
injection in the morning and a capsule of E.B.I. grs. iij, at night. This large 
dosage must be carefully watched, as the heart often becomes afiected and 
the patient feels very depressed and-lftW (ejTOtine poisoning). One has often 
to stop the treatment after cS or 10 of these double doses have been given on 
account of this. In addition, the patient must be kept in bed and dieted 
with great care, albumin water, raisin tea and milk to begin with, and after 
convalescence white meat diet, the staple of which should be milk. No' 
alcohol must be allowed, and great care should be taken to avoid over 
exertion and chills. Another method of treatment — not so drastic as the 
abov( — is that by emetine periodi,dg,(,E.P.I.). This does not produce sick- 
OUgB and is given in 2-grain dos es, three ^ time s a day for 10 da^s, e.g. 60 grs., 
or "i in all. Willmore has KacT good results with this, even m cases which 
have failed to respond to emetine bismuth iodide. He recommends giving 
with each dose of the emetine periodide a 5-gram tablet of fel bovinum. 

In emetine-resistant cases, slovarsol, first recommended by French obser- 
vers, may be given. Though not apparently a true specific, it nevertheless 
improvi's some of the cases. It is administered by mouth, a 4-grain tablet 
being given once or twice a day for 10 days, then one tablet on alternate days, 
tiieii one twice a week foj^^jgyeiral. weeks. Yatren, a German preparation, 
has also been used. It is given by the mouth, in the form of a pill or a 
ciipsule, and at the same time the rectum is irrigated with a solution of it, 
() to 8 injections being given. It does good in some cases. The diet in these 
chronic case.s must also be of the simplest nature. xVbscess formation requires 
surgical intervention. Aspiration is the best method of treatment, this often 
re^sulting in cure after one evacuation. It preveiits the secondary infection 
of the cavity with pyogenic germs, a contingency so often met with after the 
open ” or “ trocar and caniila " metiiods. 

For Bacillary Dysentery, Bt'.e p. 85. 

G. Carmichael Low. 


E, INFECTIOUS DISEASES OF DOUBTFUL OR 
UNKNOWN ^ETIOLOGY 

MEASLES 

Synonym. — Morbilli. 

Definition. — JiTspemBc infectious fever, characterised by catarrh qf the 
respiratorj^ passage's, the presence of Koplik’s spots on the mucous membrane 
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of the cheeks, a distinctive papular eruption on the skin and a special liability 
to pulmonary coinj)lications. 

-Etiology. — Measles is of universal geographical distribution. Both sexes 
are equally liable to attack. It is extremely infectious, and there is little 
evidence that natural immunity ever occurs. When introduced among un- 
protected communities it spreads with appalling rapidity to juirsons of all 
ages, and causes many deaths. More than half the attacks of measles occur 
in the first 5 years of life, but infants under 6 months rarely take the disease. 
Sey^fiighths of all cases occur in children under 10. Jletvveon the ages of 20 
and 30 there is a slight increase in its incidence. After 40 years it is rare. 
When measles occurs in a pregnant woman abortiorr^or premature delivery 
often results, and the infant may also exhibit the rash, usually in th(‘ same 
stage as the mother {Congenital Mect^les), Malnutrition, rickets, bron<*ho- 
pneumonia, whooping-cough and tuberculosis are adverse factors. Rec^.at 
infection with diphtheria or scarlet fever predisposes to a 8(^vere attack. 
The disease is always endemic in large cities, and cases are particularly 
numerous in December, January and February, again increasing somewhat 
in May and June. Epidemics recur every two or three years, and every tenth 
year an especial incidence is said to be noticeable. 

The virus resides in the secretions of the respiratory tract and direct 
infection is the rule, a very intimate contact not being essential. Infectivity 
may be present as long as 4 days before the appearance of the rash, and then 
rapidly declines. Ordy on rare occasions do intermediaries convey tiie 
infection, and rooms and fomites do not retain it for more tluin a short period. 
There is no evidence incriminating water, milk or other articles of food. 

Pathology. — The cau.sal agent has not been identilied. A small diplo- 
coccus, which form.s green colonies on hlood-agar, isoIat(‘d by Kulli Tunni- 
cliff, is suspect. TJie disease has been reproduced in man and monkeys by 
inoculation with blood, bronchial secretions or tears, 'llie eruption is an 
intlariimatOTy process in the dermis, more .suj)erhcially seatcai than that of 

scarlet fever. K oplik's spo ts iu:u-_minute e})ithelial the 

crowns of the papillae of tlic Iniccal mucous lueihbrane. The most striking 
visceral change in fatal cases is broneho-pneiimonia ; int(Tstitial emphysema 
and areas of collapse may also be present, sometimes secondary ])leurisy or 
empyema. Pulmonary fibrosis a?id saccular bronchiectasis may be sequels 
of an attack. Secondary infections with various organisms are common. 
Catarrhal or ulcerative laryngitis may be found. The bronchial glands are 
inflamed and swollen ; the lymphoid aggregations of the. small intestine 
may be very conspicuous. Tuberculous lesions of glands, lungs and scunus 
meml^lijU^s uncommon in fatal cases. 

. Symptoms. — The rash api>ears on the fourteenth day of infection, some- 
times a day earlier or a day later. This interval is more constant than 
that which elapses between infection and the first catarrhal symptoms. 
Reckoning to the onset of fever and catarrh 9 or 10 days usually y)a88. In 
some cases the incubation period is slightly febrile, but generally it is silept. 
A polypuclear leucocytosis is characteristic of this stage. Slight enlargement 
of the cer^cal, rngumal, axillary and other glands may {)recede the (‘ru[)tion. 
A better recognised prodromal symptom, and one of very great value, is the 
appearance of Koplik’s spots on the buccal mucosa ; these may 
the rash by 2 or 3, sometimes by 5 days. Prodromal rashes are not un- 
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^ precocious macular eruption is commonest, but a punctate 
scarTatiniform erythema is the raoet important, sincjg it simulates scarlet 
fever. It is apt to appear on the second day of invasion. An urticarial 
rash may also occur. 

Invasion . — This is characterised by catarrh of the upper respiratory 
tract, feveir, and the outbreak in the mouth of Koplik’s spots. It culminates 
in the appearance of the skin eruption. Sneezing, a dry irritating cougJi, 
watery eyes and conjunctival injection are tlie early catarrhal signs. There 
is complaint of chilliness, and the temperature may reach 103° F. by the end 
of the first day. Photophobia and sharp diarrhcea may occur. Vomi tin gs 
marked sore throat, epistaxis, con- 
vulsion or rigor are rare. Even in 
the early stage of invasion slight 
blotch iness of the skin about the 
mouth and nose may be evident. 

The cutaneous rash usually appears 
on the fourth day, and a, deceptive 
remission of symptoms and fall oi 
temperature sometimes occur just 
before^ its appearance. In some 
instances laryngeal symptoms are 
very marked during the invasive 
stage, and give rise to an unfounded 
suspicion of diphtheria. 

JKopl ik’s spo ts are of great 
i 1 1 1 porta nc eHm ^ e ea fTy 'dia gn osi s , 
since they are recognisable some 
72 hours before the rash. They 
are minute, iiupariicial specks of a 
bluish-white tinge, and often show 
a tendency to aggregate into Binall 
clusters. Their coininon site is on 
the inner aspects of the cheeks, 
opposite the line of a[»position of 
the molar teeth ; but they may 
be more widely scattered over the 
buccal mucous membrane, on the 
inner surfaces of the lips, and even, 
it is said, on tlie conjunctiva}. 

They must not be confused with 
minute yellow nodules in tfie 
mucosa, which are b jiccal gla nds, or with specks of milk curd, shallow ulcers 
Sometimes they are surrounded by a bright red areola. In 
addition, tlie mucous membrane of the mouth becomes congested and dusky, 
and a decided blotehy ennnthema may j^recede the cutaneous rash. 

m the near approach of the rash the symptoms 

become aggravated. The temperature (Fig. 2) rises sharply, it may be to 
104° or 105° F. The hurried respiration and slight cyanosis may suggest 
broncho-pneumonia. Diarrhoea may persist, and sometimes urinary irritation 
with frequency of micturition is noticeable. The nasal and conjunctival dis- 

i6 



Fio. 2. — Measles. Sliowing the remission in 
invasion stage and the abnipt tonnination. 
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'Charges become less serous and more purulent. XkfiufilUptipJ^ makes its 
; first appearance about the brow, behind and below the ears, and in the 
icircumoral region. Rarely, it appears first on other parts, sueii as the 
buttocks, thighs or wrists. It spreads rapidly, sometimes after a short 
I hesitation, over the face, neck, trunk and extremities, and is usually fully 
f out on the fifth or sixth day of the attack. Small brownish macules arc the 
: first elements, but they soon become papular, and show a tendency to fuse 
into small groups with irregular sinuous or crescentic outlines. Profuse 
eruptions may become quite confluent on the face, neck, back and extensor 
j aspects of the limbs. Petechial haemorrhages in the rash are not un- 
j common. Tlie skin is usually moist, and exhales a peculiar musty_§riiell- 
Rarely, it is hot and dry. Itching or burning sensations may accompany 
the rash. The eruj)tion fades in the order of its appearance, and usually 
disappears in the course of two or three days; but brownish staining may 
persist for some time, particularly on the back. Exposure or bathing may 
intensify it. A flne branny desquamation speedily follows. At its first 
appearance, the rash may fail for a time to spread ; retrocession is also- 
sometimes observed. A badly developed and retarded rash is characteristic 
of some severe attacks, and in asphyxial states the rash may be quite 
cyanotic. As the rash develops, the temperature continues to rise, reaching 
its maximum with the climax of the attack in from 24 to 48 liouis. When 
the rash begins to fade, the temperature falls more or less abruptly by a 
crisis which is rather prolonged. The pulse-rate is increased in pro])ortion 
to the fever, but the respiration is disproportionat(‘ly rapid. The catarrhal 
symptoms also reach their greatest intensity at the height of the eruption. 
The edges of the eyelids are sticky, the skin about tlie nostrils may be 
excoriated, the mouth is parched, and thirst is pronounced. Jleadaclie, 
slight delirium, insomnia and a feeling of intense wretchedness are cliar- 
acteristic of this period. The throat may be .sor(‘, and tiie glands at the 
angle of the jaw tender. The tongue at first is heavily coated, but before 
long red papillae are evident, and when peeling is complete a clean, red 
papillated tongue, very like that of scarlet fever, may often be so(‘n. VV'ith 
the crisis rapid amelioration of all symptoms should occur; but slight coitgli 
and hoarseness may persist for a few days. 

The blood now shows a leucopenia witii a high percentage of larg(‘ 
lymphocytes. All complications induce a polynuclear huicocvtosis. 

The urine presents the ordinary febrile characters. Transitory albumin- 
uria may occur. Ehrlich’^ diazo-reaction is . nea^rly . and is 

most marked when the temperature begins to fall. An acetone reaction is 
obtained in most cases. 

, Varieties. — Attacks may be mild or severe. Some of the mildest attacks 
are aberrant, the rash failing to appear, and only Koplik’s s])ot8 giving a 
clue to the disease. S ever e attacks are classified as toxic, pulmonary and 
hsemo^Clhagic. The Tncludes those cases formerly termed ataxic 

px-<adyjiamic, in which the patient may succumb during the eruptive period 
without evident complication. Ill-defined rashes, high fever, muscular 
tremor, delirium, dyspnoea and circulatory failure are characteristic features. 
In the pulimrmry ty'pe the infection falls with especial stress uf)on the lungs. 
The temperature is high, the respirations rapid and hissing, and the condition 
suggestive of slow asphyxia. Consolidation of the lungs cannot be detected, 
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but rhonchi are present everywhere, accompanied by fine crepitations. A 
stuporose condition may precede death or terminal convulsions may arise. 
The true hcemorrhanic tyy e of measles is rar^, but undoubtedly does occur. 
The p'aiient may bleed from the difierent mucous membranes with haemor- 
rhages into the skin and subcutaneous tissues. Recovery takes place in some 
instances. Haemorrhage into the rash has not the same g^^^»YJe, signifiqa,pcw 
as the h^Bmojrliages” described above. " ^ 

Complications. — These are numerous, but tliose involving the respir atory 
tract are the most important- and moijit se r ious. ' 

laryngitis may accompany the onset, develop during the eruption, or 
appearearly in convalescence. Arising in the invasive stage it may simulate 
laryngeal diphtheria, and is often responsible for the introduction of measles / 
into diphtheria wards. Laryngitis is more common during the eruptive 
period, and may persist for some days — it may be complicated by laryngeal 
ulceration, sometimes by osdema of the glottis; but necrosis of the laryngeal 
cartilages and abscess formation are rare. Severe laryngitis developing during . 
convalescence should always arouse sus])icion of diphtheria. ^ 

Bronchitis is often present during the eruptive stage, but bionc ho-pncu - 
mouiaJs a much nw^rej^ rious cnpQjilj cation, and is a common cause of death . 

Its incidence is favoured by. px^rciOW and conta ct vvit |^ pther gjipjlnr / 
Qa^s. It is attriliuted to secondary pneumococcal or streptococcal infection ; 
but when occurring quite early in the infection it is by some regarded as due ^ / 
to measles itself. This early broncho-pneumonia is associated with a high 
temperature and considerable toxaemia. It is suffocative in type, and the 
lung signs are rather those of capillary bronchitis than of consolidation. 
During the eruptive stage, broncho-jmeumonia should be suspected if the 
temjieraturc fails to fall with subsidence of the rash, and the pulse remain 
([uick and respiration rapid. In some cases it is possible to detect areas of 
consolidation by the local development of fine crackling crepitus, which is 
both inspiratory and expiratory in rhythm. Faint tubular breathing may 
occasionally be licard, but definite dull patches are the exception, and are 
only found when the consolidated areas become confluent. Broncho-pneu- 
monia may clear up in a week or ten days, but often persists for weeks, or 
rela[)ses. The temperature chart may show lemarkablc daily remissions 
and exacerbations which may lead to suspicions of tuberculosis. The 
mortality is serious, since one-third or one-half of the children attacked are 
said to die. Feeble infants succumb more rapidly than older children, and 
in those who recover convalescence is protracted. True lobar pneumonia 
is uncommon. IVf^sivc^collapsc of the lower lobe of a lung has been 
described; its onscT * fs^ dyspncea, cyanosis and 

failure-. It is distinguished from pneumonia by the feeb lep^g^ of 
th e breath so unds, upward displacement of the diaphragm, and dis location 
of the heart toWMds the_ affected side. Effusions into the pleura have 
been noticed in some epidemics, and empyema may follow. Fibrosis of tbo 
lung and bronchiextasis may originate in the broncho-pneumonia of 
measTes. 

is very rare. Endocarditis sometimes develops ; it may be 
associated with chorea. Arthritis with rheumatic pains is sometimes pro-' 
nounced. 

Blepharitis and phlyctenular ulcers of the cornea are common sequels. 
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In ca( 5 liftctic children int;en8e conjuiiptiYitis may arise and lead to ulce fflt jon 
andTeven perforation of tKrO'foxnea with destruction of tfec eye. 

Stomatitis of catarrhal type is common. Ulcerative and gangjmpus forms 
■are occHlWal complications. The gangrenous form (noipa) may attack the 
lips, cheeks, vulva or other parts. A discoloured patnh appears on the 
mucous membrane and quickly ulcerates, extending both in de})th and 
breadth. A zone of inflammatory induration surrounds the lesion, and a foetid 
odour is given off. Noma is terribly destructive both to soft parts and bone, 
an d is very fatal. It occurs- in debilitated and feeble children, and is attri- 
buted to secondary infection. Vincent’s spirilla and fusiform bacilli are 
often present. It is said to be sometimes due to the BJebs-Loeffler bacillus. 
Suppurative otitis is more common in children than in adults, and is held 
irespqusibk for much chronic ear disease. 

Cutaneous eruptions of eczematous, impetiginous or pustular type are 
common. Sometimes they are widespread, and very resistant to treatment. 

Enlargement and suppuration of the cervical glands, colitis and 
are ?arer complications. 

As regards the nervous system, convulsions at onset are not so serious as 
those occurring later. Hemiplegia, aphasia, coma or mental defect are 
rare, and are attributed to encephalitis. Myelitjs, sometimes of the ascend- 
ing form, has been known to occur; also symptoms suggestive of disseminate 
Sometimes the cranial nerves are attacked. Paralysis of extra- 
oculax ynuscb'S, papUioedciJua and optic atrophy have all been encountered. 
The perojical type of muscular atrophy sometimes follows measles. 

Measles especially favours the development of tuberculoKis hitherto 
latent hi the bronchial gland« or lung. It may also light up tubercl(^ in 
other glands in the joints or in the spine. Caseous broneho-pneiimonia, 
miliary tuberculosis Of the lungs, or general tuberculosis with nicuiiigitis 
may follow measles immediately or occur after a quiescent [)eriod. Measl<\s 
often occurs in close association with other infectious disi'ases, })articiilarly 
whooping-cough, diphtheria and scarlet fever. 

Rela,pse in measles is rare. Second attacks, although uncommon, 
undoubtedly occur, and some unfortunate individuals never appear to 
acquire any lasting immunity. Fourth, and even sixth, attacks are known. 

Diagnosis. — In the prodromal stage, measles may be mistaken for 
ordinary naso-pharyngeal catarrfi. If laryngitis be pronounced, and the 
child croupy, diphtheria may be simulated. Mastoid operations and 
operations on the Pbnsils sometimes are performed precipitately before 
the true nature of the infection is recognised. Febrile, symptoms and 
loss of weight during the incubation stage may be erroneously attributed 
to . tuberculous^ infection. The prodromal scarlatiniform rnsli may lead 
to confusion with sc arlet fever . These errors may be avoided by hearing in 
mind the possibility of measles, inquiring for possible exposure to infection, 
and particularly by a careful search foi ^iiopl ik's spota. and sliottine^fs cf the 
posterior cervical glands. The pre-eruptive ISTcif temperatme and recession 
of The catarrhal symptoms before the appearance of tlie rasii sliould be borne 
in mind, and not lead to premature relaxation of precautionary isolation. 


In the eruptive stage, the fevers with which measles may be confu.sed are 
rubella^ STtialJ-pox, and perhaps 

distinguished by the trivial nature of its prodromal symptoms 



MEASLES 


245 


— the rash on the face being often its first sign ; the slightness or absence 
of catarrh and cough ; the insi gnificant fever : the a bsence of KopJil^ 

gland s*- The r ash of rubella is smaller, pjnker , and more discrete ; but a 
scanatiniform stage may supervene. The patient never feels so ill as in 
ordinary measles. 

Small- f ox may be heralded by a prodromal rash of morbilliform character, 
which may have a similar distribution to that of measles, save perhaps on 
the face. Catarrh, stom atitis and Ko pli k 's spots, however, are absen t, and 
the onset is mQr^^liru pt thim that of measles, and more likely to be signalised 
by suHTsymptoms as " backache, a cuJ^fc^flMYmng. v omit ing and p^pstr atipn . 

Measles may, on the other hand, be mistaken for the early eruptive stage 
of small-pox, for in both an illness for a few days may precede the appearance 
of a papular rash on the face and upper parts of the body. C atarrh. Konlik ’ia 
spots and distribution of the r as^ ^bout the forehe^and margins of thej 
Imirv scalp are in f a v o ur of , ineasl es . The temperature, too, continues to 
until efflorescence, whilst that of small-pox falls with the 

appearance of tht*. rash. As the rash develops, the shottiness of the small- 
pox papules and tlie })eculiarities of their distribution become aj>parent. 

T.yphui> /(;ver may be simulated by measles when the rash of the latter 
is receding and dusky, and lung complications are present; but the rash of 
typhus rar<“ly in\ ad<vs the face, which is always aficcted in measles. KopliE’s 
spots do not oc<mr in tvplius, nor is respiratory catarrh presenCin its. early 
stages. Typhus is also distinguished by the sub cuticular mottling, and the 
tendency to the a])pearance of ])etechial haemoyr bfige^ in the rash- The 
Weil-Felix reaction a Isa.k valuable. 

11 ! often morbilliform ; but. their distribution 

docs not coiHorm to that of the measles rash. Serum rashes, f ood ra^h ^s.. 
and druij eruptioi^s may assume a measly character; ])ut these rashes often 
prov'eT<rbe^^^^ when the whole body is examined, as it should be, 

and, besides, other signs of measles are wanting. 

The niacuhr is distinguished by the absence of respiratorj 

catarrh aiid^tyo|)lik\s ^pts. History of exposure to iufecITon, a chancre and 
the accompaiiying^ffiroat symptoms afford a clue. The W assen nann test 
should be employed. 

Prognosis. — In different epidemics the death-rate may vary from 1 or 2 
to ove r 50 per cent. Measles is most fatal to infants and y’oung children, 
70 per cent, of the mortality occurring In children under 3 years of age. 
After the fourth yi^ar the death-rate is low. Rickets, tuberculosis, congenitST 
syy)}ii!is, iaalrtuTrltion arid cMonic complaints are un f a v o u rab le factors, 

and tlie disease is more fatal among the poor. In the cold season of the year 
the tendency to respiratory complications is more marked. When the in- 
fection occurs in conjunction with whooping-cough or chronic lung disease 
the mortality^ is high. Diphtheria is an especially fatal complication. Con- 
siderable toxaemia with high fever, eyanosis, muscular tremor and diarrhcea 
point to a, severe attack. La ryngit is. capillary^brQjtichitis and broncho- 
pneumonia are serioiis. Cerebral symptoms, such as prolonged stupor or con- 
vulsions, are of haST augury. Remarkable recovery has been noticed in some 
cases of ascending iriyemis. 

Treatment. — Prophylactic . — Measles is chiefly disseminated by schools. 
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The difficulty in controlling outbreaks of measles arises from the fact that 
it is extremely infectious, and the infectivity is present in virulent form for 
3 or 4 days before the rash appears. Notification and school closure have 
been tried with poor results. The best method is to exclude those in a class, 
who have not had measles previously, from school for a period covering the 
ninth to the fourteenth day after the occurrence of the first case. 

As regards the home, when measles occurs those who have had the disease 
need not be excluded from school — save from infant classes ; but those pre- 
sumably susceptible should be excluded for over 14 days from exposure to 
infection. 

Serum 'prophylaxis . — Intramuscular injection of the blood scrum of 
healtEy COhvMescents from mM'sTes into susceptible contacts produces a 
passive immunity, which lasts about a month. Injection during the first 
5 dr 6 days of the incubation period prevents measles if the dose is adequate. 
Injection after the sixth and before the riinth day will modify the severity 
of attack, and allow the development of an active immunity which is lasting. 

Five c.c. is an averag e dos e for a child ; more is needed for adults or if 
the serum is injected late. In children under 3 years of age it is better to 
prevent the attack altogether. The most potent scrum is obtained from the 
V sixth to the ninth day after defervescence. The donor must. be free from 

1 sy phi lis, malaria and tuberculosis, and must not be incubating any other 
infectious disease. 

>• - If measles follows the subcutaneous injection of immune s(‘rum the nish 
fails to erupt at the site of injection ; this is the Dehre ^ h ^gm enp?t. 

Systematic taking of temperatures and exainmafion Tor Kplik’s spots 
and catarrh facilitate early detection of the disease, when patients are under 
close observation. The wilful exposure of children to the contagion of 
measles is unjustifiable, as the nature of the resulting attack can never be 
predicted. 

Fourteen days’ quarantine is sufficient from the date at which exposure to 
infection ceased. Convalescent patients in the absence of com])lications arc, 
quite free from infectivity at the end of a fortnight from the appfjarancc of 
the rash. 

General . — Essential points are isolation and provision of ample fresh air 
witEbuF draughts. The patient must be confined tombed during the febrile, 
and also during the prodromal stage, if this fie recognised in time. The sick- 
room should be kept at a temperature of 60'’ tp-65° F., and ventilation effected 
by means of open windows an open fire is also an advantage. The ])hoto- 
phobia calls for the interposition of a screen between bed and window, and the 
avoidance of much light. Clothing should be light and consist of a flannel 
or woolleh nightdress ; this is sufficient to prevent chill, allows the respiratory 
muscles full play, and encourages the evaporation of perspiration. Strict 
attention should be paid to cleansing the mouth and teeth, and the regulation 
of the bowels. During the febrile stage the diet should be restricted tojoaUk, 
diTuEe^ r necessary with barley water. Tea may be allowed, and lemona^ 
or barley water given to assuage the thirst. 

Ttrico-^uiay during the febrile period the patient should be washed with 
t^p id water; but should the attack assume a toxajmic form, accompanied by 
high fever and delirium, cold sponging or the use of the cold pack is advisable, 
watching carefully for any signs of collapse. AmidopjM has also been 
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recomiuended. The hot mustard bath is useful f ox child ren when .pyxejoa 
is accprnj35Liiied by su^lndicafiQi^ circulatory failure a§ feeble pulse, 
cyanosis aud cold extremities. S hould c onvulsions ensue, the administra- 
tion of chloral and bromide, or paraldelTydenb'y'inuuth or rectum, and the 
use of oxy^VfM 'O^^ are valuable 7^ ' 

Laryngitis in the early stage is relieved by the steam tent and the use of a 
simple expectorant mixture, to which a sedative may be added. The croupy 
symptoms usually subside without necessitating tracheotomy or intuba- 
tion. The possibility of the presence of diphtheria renders a bacteriological 
examination desirable. 

Laryngitis which persists after the eruption may be alleviated by the 
inhalation of tincture of benzoin or lyspl in the strength of 1 drachm to the 
pint of boiling water. The accompanying cough is relieved by a simple linctus , 
or one containing ^ grain of morphine or other sedative. Late laryngSSls 
often diphtheritic, and needs antitoxin. Bronchitis and broncho-pneumonia 
catt'forpTOhipt treatraeni.^^^"^ jacket. of Gamgee tissue should be applied to 
the chest. If the cough be dry, hard and irritating, steam often relieves. 
An expectorant “mixture containing ipecacuanha and a srhalt Quantity of 
iodide of potassium is useful. Prolonged" poulticing should be avoided; but 
sometimes a single mustard and linseed poultice gives great relief. AsjiQpn 
as the cough becomes looser, the steajm tent should be discarded and free 
ventilation arranged. If }) 08 sible,TEds well to separate cases with broncho- 
pneumonia from otiiers, as the condition is believed to be itself infectious. 
Treatment of the broncho-pneumonia of measles in the open air, where cir- 
cumstances and weather permit, gives excellent results. Oxygen is valuable 
where there is much respiratory distress and cyanosis ; it may be bubbled 
through rectified spirit, the container being immersed in hot water. Cardiac 
dilatation is an indication for the application of leeches. Frequent small 
meak are preferable to overloading the stomach. 

Conjunctivitis should be met by frequent bathing of the eyes with boric 
lotion and the application of a little dilute nitrate of mercury ointment to the 
lids. In the more severe cases, drops of silver nitrate solution, 2 grains to the 
ounce, should be instilled night and morning, or a 2 per ceiiit. solution of 
protargol used. Should tlie cornea ulcerate, atropine drops should be 
employed and ung. fiav. dii. applied. Eye bandages are undesirable. 

Stomatitis usually subsides quickly; the mouth should be cleansed with 
boroglyceride or a lotion containing chlorate of potashJJlO^ains to 1 ounce). 
The supervention of nomft, calls for surgiciai interf^ence in the way of caulegga- 
tion or free excision. In an uncomplicated case of measles the patient may 
be allowed up 2 or 3 days after the temperature subsides. Supervision should 
be exercised during the convalescenoe of severe cases, and the possibility of 
later tuberculosis borne in mind. Ey discharges call for skilled treatment, 
as they may become chronic. 


RUBELLA 

Synonyms. — German Measles, Rotheln. 

Rubella is quite digJinqt fiom oixUnaxy measles and from scarlet fever. 
It protects only against itself. Amongst the exanthemata it is characterised 
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by its long incubation period, i ts short in vasive stagis, its benign course and 
its eeaspnal prevalenoeT' ** 

iStloIogy.— The infeotivity is less than that of measles and of^shprt dila- 
tion. Like measles it is infectious for a day or two tefpre the eruption 
appears. Infection is facilitated by close contact and there is no evidence 
that the disease is spread by fomites. Infection through an intermediary 
cannot be considered proved. 

Rubella is prevalent in the first half of the year. Cases increase from 
January to a maximum in May and June. Aftef that an abrupt fall ensues. 
A series of local outbreaks usually occurs, determined by the aggregation of 
a number of unprotected young adults. A more or less pronounced epidemic 
wave occurs every third or fourth year. The maximum incidence is at a 
later age period than that of measles, but even the youngest infants have been 
known to take the disease. Its frequency much diminishes after the age of 
30. Sex is without influence. 

' Symptoms. — The incubation period, although variously stated to be from 
7 to 22 days, is usually 17 or 1 8 days . 

Premonitory symptoms are mila or altogether absent, but a short catarrhal 
stage usually occurs, the rash making its appearance within 24 hours. Rarely 
a longer prodromal })eriod of ill-defined illness occurs before the eruption. 
The characteristic adenitis of the mastoid, occipital and cervical glands can, 
more often T;lian not, be detected for a day or two, exceptionally even a week 
or longer, before the appearance of the rash. 

The rash is often dimorphic. Po^pular and morbilliform in its beginnings, 
it freq"ueritly becomes scarlatiniform in its second stage. Discrete spots 
first appear on the face or neck ; they invade the circiim-oral region and may 
be found behind the ears and sometimes on the scalj). Sometimes they are 
first found on the wrists, chest, shoulders, or even on the legs. The spots are 
very slightly salient and when well developed are typically papular. They 
are smaller than the })apules of measles, pale pink m colour, and tend to 
cluster in small groups. The rash quickly extends to the trunk and limbs 
and in most cases as quickly fades. On the second day the face is no longer 
spotty but appears diffusely erythematous. Sometimes the outbreak of tlie 
eruption is halting in its progress. The scarlatiniform stage is not developed 
in all attacks; it is due to the fusion of the morbilliform elements, and is 
generally best marked on the trunk, especially so on the back. It becomes 
most apparent on the second day of the eruption. The rash rarely lasts 
more than 72 hours arxl hardly stains the skin, thus contrasting with 
m^^Lsles. 

The mucous membrane of the mouth is not inflamed, and Kop lik^s spots 
never occur. The tonsils may be slightly swollen and reddened, sometimes a 
fcSITicular exudate is present. Some degree of pharyngeal catarrh is evident, 
and the tongue may be lightly coated. A fine vesiculation and congestion 
of the soft palate is often seen. The conjunctivse are pink and the eyes 
slightly’ suffused. Photopliobia is rare. Fever is slight, even when thl5 
rash is intense. Often there is no fever at all. The pulse and respiration 
rates are only increased in proportion to the febrile disturbance. 

A tender adenitis is very distinctive. The mastoid and occipital glands 
may rapidly attain the size of small peas ; the posterior cervical glands are 
also enl^irged, frequently too those in the axillee and groins. The enlarged 



RUBELLA 


249 


glands are firm, tender and dwcrete ; suppuratiq|ijp.Q^^ As a rule 

resolution takes place rapidly when the fash sufcsides. The urine presents no 
special characteristics. 

Convalescence in remarkably speedy. Slight furfuraceous desquamation 
ina.y occur. 

Complications. — Complications and sequelas are for all practical purposes 
non-existent. When they do occur they are trivial and take the form of mild 
recurrent sore throat, slight laryngitis, slight bronchial catarrh, rheumatic 
})ain8 of a mild type, or transient alb uxoiniixia. Otitis is very rare. 

‘On dbclisions, epidemics of rubella of more severe type, approximating in 
symptoms and sequela3 much more closely to measles, have been described. 

Diagnosis. — The disease has a similarity to measles and scarlet fever, 
es])ecially when the latter occurs in a mild form. In addition, the rash of 
rubella must be distinguished from toxic and drug rashes, from the eruption 
fd secondary syphilis and from certain sMn dise^^ses. 

Measles is differentiated by the following points. The incubation period 
is shorter, being 1 4 clay a from exposure to the appearance of the rash ; cough 
and catarrhal sym]piorhs are marked, the mucous membrane of the mouth 

inflamed and Koplik’s spots aire present. The rash is darker, more per- 
sistent, and stains. There is no late scarlatinifurm stage. Fever is inQJc 
jironouuced, and the mastoid and occipital glands are not especially enlarged. 
Pulmonary complications are much more likely to occur. 

Rubella is often mistaken for ^s car let fever. Distinctive points in favour 
of the latter are : the short incubation penoS ; the occurrence of such initial 
symptoms as vomiting, marked faucial inflammation, shivering or severe 
headache. The fever is high at onset and the pulse disproportionately 
rapid. The circumoral regi or^ is fre e from rash and by the fourth day the 
t ongue has pe eTcIT TTie occurrence oTsuen sequelae m a rTTi f iEs7 o eryical 
adenitis and he|)1iriti8, also typical pinhole or lamellar desquamation, will 
clinch the diagnosis. Even in the scarlatiniform stage of rubella, discrete 
measly element.s may generally be detected about the edges of the rash on 
the forearms, wrists, legs and ankles. 

Toxic, enema and drug rashes may bear a resemblance to the rash of 
rubella, but as a rule these rashes are very ir regula r in tlieir distribution and 
})olymorphic iu,.^i;diaj:acter. The characteristic glanduTar enlargement and 
slight catarrh of rubella are absent. 

Of skin diseases, erythema scarlatinifurme and pityriasis rosea are sorne- 
tiinea mistaken for rubella. The first named bears a greater resemblance to 
scarlet fever ; unlike rubella, it avoids the face, does not give rise to swelling 
of the mastoid and occipital gfands, and shows a great tendency to recur. 

f^itjriasis rpspa, itseR possibly an infective fever, is distinguisbed by the 
presence of a herald patch which preoedeit tfie general eruption, and the fact 
that it usually appears first on the upper part of the trunk. The rash often 
shows commingled rnacular and ringed lesions. The patches are slightly 
scaly and are decidedly larger and more persistent than the papules of rubella. 
There is no catarrh and no conspicuous glandular enlargement about the 
head. The patches desquamate in a characteristic manner from their 
centres towards the margins. 

bear a superficial resemblance to the rash of rubella, 
but are distinguislied ty the presence of a primary sore, the characteristic 
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throat and the conspicuous increase in size, and shottiness of the glands in 
the vicinity of the chancre. The Wassermann reaction is of value. 

Prognosis. — Recovery is the rule; second attacks are known, but not 
oommon, and relapse is very rare. 

Treatment. — Prophylactic . — As the incubation period is long a quaran- 
tine of 3 weeks is necessary for contacts, or they may be isolated from the 
tenth to the twenty-first day from exposure to infection. Early warning of 
the imminence of attack may be gained by carefully watching the mastoid 
and occipital glands. 

General . — The patient should be isolated and kept in bed until all 
sym|itoms have subsided. In 7 days all infectivity has ceased, provided 
there is no persistence of faucial, nasal, respiratory or other symptoms. 


SCARLET FEVER 


Synonym. — Scarlatina. 

Definition. — An acute specific fever of sudden onset characterised by 
faucial inflammation, a punctate erythema of the skin, and a tongue at first 
furred But later raw with prominent red papilla*, Desquamation follows, 
and Inflammatory sequelae may occur involving especially the ears, cervical 
glands and kidneys. 

'3Etrology.-S carlct fever is a disease of temperate cliuies and seldom 

gains a foothold in tropical or subtropical countries. Tt is endtlUUP in 
cities and populoua.centres, tending to flare up every few years in local epidemic* 
form owing to the accumulation of susceptible material. Its general epidemic 
prevalence, however, is irregular, and no definite periodicity has been recognisedT 
In the United Kingdom it is prevalent in the latter part of the suqimer and 
reaches its maxim um at the en d of the autumn ; a fall in the number of cases 
then occursTTFe penoH oTTeast^pfe^^ lEmng the spring. Of late }Tars, 
although the prevalence has not appreciably declined, the mortality has 
fallen and the type of case become less severe. Severity, however, still varies 
greatly in different years and in different localities. 

The case mortality of scarlet fever (proportion of deaths to attacks) is 
not more than 1 or 2 per cent. It is greatest in the first year of JJic and 
diminishes with 'age. Fenpiales^are more action than males, but 

attacks in males are ratlier more likely to terminate fatally. 

Of predisposing causes, childhood and the absence of acquired immunity 
are the most important. Infants under one year qf age seldom. contrjaiJt the 
disease. The maximum incidence occurs during the fifth and sixth years 
of life, a period slightly later than is the case with such diseases as whooping- 
cough and measles. Adults are not exempt, but scarlet fever is in the 
^ed. As a rule, one attack protects , permanentl y- but second attacks do 
uSdoubtedly occur. Multiple recuirenc^s^^oTnd probably be referred to 
some other cause than scarlet fever. 

Po verty^ by entailing s hortage of foo d, overcrowding, and defective ispla- 
tion, facilitates the spread of the di^ase and augments its death-rate. 

The virus re side s in_^t he mucous secretions of _the nqsg jind tfiroat.azuf in 
the sec ondary supp lir^tiveTesions. The disease is inTec^opjg from, its 
mence ment , but the exacTduration of infectivity cannot be determined for 
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any given case. Six.JE£ekfl* iaQ|atinii la.^eneraliy sufficient if by that time 
the mucous membranes be healthy and the skin free from sores. Many 
authorities reduce this period to 4 weeks for mild and uncomplicated attacks. 
Late desquamation is not regarded as dangerous, and the iniectivity of urine 
which remains albuminous has never been proved. T he jja jgtgtiYity of scarlet 
feva‘r is not nearly so great as that of measles, varicella or small-pox. 

In most cases infection is derived directly from a person suffering with, 
or recently recovered from, the disease, but transmission by infected fomites 
or infected milk may alfiO-joccur, It is an important fact that discharges 
from tlie nose, throat, mouth and ear may remain infectious for many weeks, 
and pre-existing purulent discharges also become infectious when scarlet 
fever is contracted. The occurrence of catarrhal infection of the nose or 
throat in a scarlet fever convalescent may lead to a recrudescence of in- 
fect! vity. 

Intermediary carriers have on occasions spread the disease without 
themselves showing signs of infection. On rare occasions, too, convalescents, 
although apparently healthy, have for months remained capable of trans- 
mitting the fever. The infectivity olciirrigis appears to be in termittent, and 
the receptivity of those exposed is increased by debilitating circumstances or 
acute disease of which diphtheria may be cited as an example. Attendants 
on scarlet fever cases, although long immune, may finally contract the 
disease. 

Infe cted milk may be responsible for localised and, sometimes, for more 
wide^iea^ jQutbreaks of the fever. In most instances the milk has been 
infected from a human source, but possible derivation of infection from £OW8 
with ulcerated udders and tef^ts is suggested by the 

outbreak. Scarlet fever is not known to be transmitted by water oxH?}' 
sewage. Cases of wound infection are not numerous, but puerperal scarlet 
fever is well recognised. 

Pathology. — Klein, in 1887, isolated a streptococcus from the teats 
and udders of cows at Hendon, and considered it the causal agent in a milk- 
borne epidemic of scarlet fever. It has been customary, how'ever, to regard 
the streptococci found in the throats and tissues of scarlatinal cases as secon- 
dary invaders, it being impossible to grow these organisms from the blood of 
pathmts suffering from the fever in its toxic, and presumably imcomplicated 
form. 

Drs. George and Gladys Dick, of Chicago, have now produced evidence 
that scarlet fever is a heal ipfectionof the throat j 

and attribute the general symptoms of the disease to toxins absomcTTrSffT ' 
the local focus. They have infected patients with scarlet fever by swabbing 
the fauces with a pure culture of their organism and have elaborated a test 
analogous to the Schick test in diphtheria. This is the Diek test. It is made, 
by the intradermic injection of 0*1 c.c. of a 1 in 1000 dilution of tq^ broth | 
filtrate in saltne soTutidh. "RdilecT Ultra fe is used as a conTrol. An erythema ^ 
at tlie point "of injection, maximal in 24 hours, indicates susceptibility to 
scarlet fever. Tlie same types of reaiction occur as in the Schick test (q.v.). 
During the first few days of scarlet fever a positive result may be expected. 

A certain number of convalescents remain positive to the test, but the 
majority become negative. \ 

Susceptible persons can be immunised by subcutaneous injection of| 
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' minute but increasing doses of scarlatinal toxin at int(‘rvals of 4 to 7 days, 
i For adults four or five injections are required, commencing with 500 “ skin 
; test ” units and ending with a dose of 10,000 units. Immunity develops 
i more slowly than in the case of diphtheria, and its duration is unknown. 
\ If the Dick test proves positive 6 months after, a further injection is recom- 
mended in the case of those nursing scarlet fever. 

By immunising horses, an antitoxic serum is produced, wliich is said to 
bring about a rapid amelioration of the acute symptoms of scarlet fever. 

Schultz and (Jharlton pointed out that intradcrimc injection of 1 c.c. of 
the scrum from a patient convalescent from scarlet fever will, in a h^w hours, 
cause a local blanching of the rash of the fever. This is known as the blancli- 
jng test. W. Mail* suggests that the test is due to antitoxic imrminity TjTWie 
rionor, wliicli will account for its occasional failure, and also the fac t that the 
serum of some donors not known to have had scarlet fever, will give the 
reaction. The antitoxin prepared from the Dicks’ scarlatinal streptococcus 
possesses the sTtme blanching j)ro})ertv, and i.s now used for the test. 

The post-mortem appearances in scarhit h'ver an*, not distinctive. The 
rash, unless hiemorrhagic, disappears after death. Such gross changes as 
are found in the fauces, cervical glands, lungs, kidneys and liver, togc'ther 
with moderate enlargement of the spleen and lymphoid struct ure.^^, inerely 
indicate an acute infective jirocess. In severely toxic cases, early decum- 
position with much })Ost-inorten staining of tin* tissues, fluidiu' of the blood 
and subserous ecchymoses, indicate the intensity but not the nature of the 
infection. In cases surviving longer, iiiHaminations of tin* lungs, s(*rous 
sacs, endocardium, pericardium and joints may possibly be present, and 
desquamation may be recognised. Scarlatinal nepdintis is desi‘rilH*d as 
being essentially glomerular in ty]>e, Init oilier part's of the kidrn*y are also 
involved. 

Symptoms. — The jhic^batm period is short, the ])eriod which elapses 
between infection and the deveTopment of the. tirst synqitoms being from 
^2 to 4 days, with an .aYerag(;^f_72 hours. 

ThvaBion is abrupt, tne cardinal 8}mj)toms being yurniting, J ieadach c 
some severe cases vomiting may be so urgent us to 
suggest irritant poisoning, especially if accompanied f>y diariha*a ; in mild 
cases vomiting may be absent. Kigor is uncommon, convulsions occasion- 
ally occur in childrt'n. ( oiigli and catarrhal syin|)t()ri)s an* (h‘eiiledly rare, 
but a mild cunjunetival injection is not unknown. The. skin is hot and 
dry, the cheeks hushed, and the eyes bright. The limbs aehe, tlie appetite 
is in abeyance, and the tongue rapidly becomes coated with white fur, 
through which the papillai project as red points. Slight noeturnal delirium 
is common. The temperature rises rapidly, and even on the first day may 
^ reach 103® or 104® F. Ah Ufidue acceleration of the puhie is uisually a marked 
I cJiaxaiCtaxiatic, rates of 160 or more are common in young children, and rates 
I of 120 to 140 in adults. 

Very mild cases often occur, and in these the symptoms of invasion may 
be absent, the rash being the first indication of the disease. 

of and uvula is present in the early 

stages of the disease. Later, the injection becomes more vivid, the tonsils 
are swollen, and a distinct follicular jexudi^e often app^'ars ; inhammatory 
oedema of the fauces soon makes its appearance in severe castes, and may be 
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accompanied by free mucous secretion. The tonsils may become covered 
by a thin necrotic film, or a more or less coherent exudate may form which 
may encroach on the faucial pillars and base of the uvula, and closely simulate 
the membranous exudate of diphtheria. In the more severe forms of scarlet 
fever, t he tonsillar and faucial inflammation is very intense, and both ulcera- 
tion and sloughing occasionally occur; thick muco-pus trickles down from 
the naso pharynx, and acrid discharge blocks the^ nos^ls and excoriates 
the upper lip. The respiratory obstruction is especially severe if adenoids 
are y)resent. In severe cases, inhalation broncho pneumonia is a decided 
danger. 

A }>unctate injection may often be seen onjthe soft palate and adjjSLQjgptj* 
)art of the roof of the mouth ev en befo re the appearance of rash on the[ 
k i n , and is^of value . Tfic eruption usually a ppe ars williih '20®^ ^ 

of tlie invasion, but may be delayed. It apj)ears first on the upper paiC of 
the ciicst, the root of the neck and the upper arms as a finely punctate 
er\dTiema^ sometimes it is first seen in the axillae. It qiiicldy spreads to 
tlm’Truhk and limbs, reaching the legs last. The ch eek s are^jnerely fliwbLed, 
and file exFsf^^ an area of circum-oral pallor is a w^bknown and^strik- 

ing feature. The thick skin of (Fe palais aiuls^ is also in most instances 
free from the dist inctive rash. The eruption often shows a symmetrical 
intensification in certain regions, such as the lower abdomen and groins, the 
inner asf)ects of the thighs, the axill®, the back, and the points and flexures 
of the elbows and knees. 

Of the two elements of the rash, one is minutely punctate^ t he ^ol.he^ 
erythematous. Tt is the former which gives it its distincirve cTiaracter. 
Orl 6oafs(» skin t he j)uncta are particularly large and may be palpable. When 
the ervtliematous element is intense the .skin may actuaJly appear oedematous 
and the puncta be quite obscured. In sucli cases, on subsidence of the rash, 
yellow staining may be apparent. In addition to punctation and erythema, 
minute ]>etectii}B or small linear hrernorrhages are sometimes seen in the 
tlexur(*s of the groins, elbows, wri.sts and knees. These remain when the 
rasii has; faded, anrl together with coars(‘ injected pa]>\des on the outer sides 
of the arms and legs afford valuable evidence when the rash has gone. 
The rash on the buttocks and extremities may assume a slightly blotcliy 
papidar appearance, and so b(‘ar a distant resemblance to that of measles. 
Minute sudamina sometimes accompany the rash, giving rise to the variety 
known as .scarlatina tniliari.^. Itching is not common. 

The rash may be quite transitory or may last a w eek or evenjpnger. 
Generally iTpcakl Mg, Tf'T.T^lore pronounced in severe attacks but sometimes 
attacks which are quite mild show rashes of considerable intensity and 
f)ersi.stence. A dusky, blotchy, morbilliform eruption, generally limited to 
the convexity of the knees and elbows, but sometimes more widespread, 
may supervene in grave cases. It is known as the se^^iiQjash. 

At the time of the initial faucial inflamniatioh, glands at the 
angles of the 1 ow(T jaw arc swollen and tender. During the eruptive period 
a moderate enlargement of the axillary and inguinal glands, sometimes of 
the po.sterior cervical glands as well, is often to be detected. The sfdeen is 
rarely to be felt. At times the glandular swelling leads to conf^on with 
rubella, but the glajgdftjiajmt attain the si Re or show the marked teudQrneaa 
characteristic of the latter disease. ^ 
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In an average case a rapid rise of temperature (Fig. 3) marks the 
invasion, but the maximum may not be attained until the full development 
of the rash on the third or fourth evening, when readings of 103°, 104° or 
even 105° F. may be registered. Slight morning remissions occur. The fall 
is by lysis, reaching the normal by the fifth or sixj.h daj of the disea^ 
Termination by crisis is uhtisuair Tn bad cases oLa septic type,'tlie fever 
is prolonged, with increasing daily oscillations as septicromic symptoms 
become prominent. In the malignant type of the disease, the fever is 
higher from the first and shows less remission, but occasionally is sub- 
normal throughout. A protracted remittent fever may occur in scarlet 

fever without local symi^toms 
or complications to account 
for it ; this variety is some- 
times known as the typhoid 
type.” 

Abrupt rises of tempera- 
ture during the convalescent 
period may signalise the onset 
of such complications as aden- 
itis, otitis, nephritis, endo- 
carditis, empyema, or a 
metastatic abscess. Soim;- 
times siicli pyrexial attacks 
occur witliout ascertainable 
cause, ])ut ji thorongli ex- 
amination of the ])atient is 
always m’cessarv. Very mild 
cases of scarlet fever without 
obvious febrile dist iirbanee 
certainly exist. 

Desquamation is a well- 
known characteristic, but the 
degree to whicli it occurs is 
very variable. Tlie tongur 
peels in ]>atches or stri])s, ami 
by the fourtli day is raw witli 
prominent papilla) 

. The fl u s li 

begin to slied a fine })o\vdt‘r 
during the febrile ])eriod. Fine peeling of the lobules of the ears, of tiie 
margins of the lips, and of the skin at the root of the mak, possibly also 
above the pubes, next makes its appearance. By the end of the first week, 
peeling is generally well marked on the neck, chest, inner sides of the arms 
and possibly on the trunk. Witliin a fortniglit it may l)e s(M*n on th<‘ hands 
and possibly on the feet. It may not be complete on the latter until over 
6 weeks from the onset of the fever. Patrial re-desquamation (>ft«m occurs 
on the soles and is not infectious. The characteristic of the despiamation 
is the pinhole or ringed form in w^hich it commehces^tlie horny layers of the 
skTnnbeing ^sEed first over the summits of the papillae, forming apertures 
which enlarge centrifugally and fuse with their neighbours. Where the skin 
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Fia. 3. — Simple scarlet fever. Showintr alirujM 
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is thick, as on the hands and feet, it tends to separate in larger flakes, or I 
may even be thrown off in the form of incomplete casts. A rather char- 
acteristic form of peciling is sometimes seem on the finger-tips when separation 
begins, as a s]>lit parallel to the free edge of the nail. 

In severe cases consideraKfe loss of hair may accompany or follow 
desquamation, butjs temporary only, at all events in the younger patients. 
Fjyrqwg.paay also appear across the nails and take several weeks to reach 
the free edge. 

Although desquamation typically proceeds as described above, there 
are cases of true scarlet fever where it is insignificant. It is unsafe tQ pro- 
nounce definitely against scarlet fever until 3 weeks liave elapsed. In 
Jbujtfiir cases the hands and feet should be watched with care. A dry 
powdery appearance of the palms and soles sometimes is the sole indication 
of peeling. During desquamation the skin may appear harsh, dry, cracked 
or even eczematous. 

A polymorphonuclear leucocyiosis makes its appearance shortly after 
infection and reaches a maximum with the full development of the rash. 
It persists a variable time, and eqjsiBOpliilia is generally marked during con- 
valescence. Fluidity and slow coagulation of the blood are indications of 
severity, but apart from this blood examination has little prd^osfic value, 
f^^le has described certjyijn hodieaaeen in the polymorphonuclear leucocytes 
wticiriTalned by Leishman’s method as being characteristic. They appear 
in the acute stage as more or less definite blue spots in the the 

cells, 'I'hey are, hQweyer, not eiclusiyely fotUid in scarlet fever. 

VafieAieJ7—^\\Qm are: (a) Simple or Benign; {h) Septic or Anginous; 
and (c) Toxic or Malignant. Surgical or Wound Scarlet fever and scarlet 
fever occurring during ])regnancy orthe puerperium, also have special 
characteristics. 

jS.iiny le scaiict Jever is characterised by an onset of moderate severity in 
which th(^ initial vomiting is not repeated and sometimes is absent. The 
faucial inflammation is .slight, and the temperature, which may reach 102° F., 
has almost reached its acme in 24 hours; generally the climax is reached by 
the third day aial amelioration of symptoms is then rapid. The urine may 
be normal throughout, or a trace of albumin may accompany the febrile 
disturbance*. By the third or fourth day tiie tongue, at first slightly coated, 
has peeled, and slight powaiering may be evident on the cheeks. Con- 
valescence is rapid. 

The Septic or Anginous variety comprises most of the severe and fatal 
cases. It is charactoriseeT by intense Taucial Inflammation and a tendfency 
tTTnrfie dcvelo])ment of septica^mic manifestations. Repeated vomiting, 
sharp diarrha'a and prostration may signalise the onset. The faucial 
infninTmafioh is either severe from the first or unexpectedly becomes so after 
a lapse of 2 or 3 days. The tonsils are much sw'oUen and a patchy or coherent 
membranous exudate may form. Rapid and destructive ulceration of the 
tonsils, soft palate and its pillars sometimes occurs. The mucous membrane 
of the mouth may be excoriated and bleed at the slightest touch. The 
pharynx, and even the upper aperture of the larynx, may become involved in 
the inflammation, althou^i, as a nile^ implication of the latter i s mo re sug- 
gestive of diphtheria than of scarlet feveri’^'llie discfiaTg^^ 
e xcdri ale tfi^’^angte of Ih e Tnou th and a purulent acrid rhinorrhoea irrit^es, 
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tlie nares aud upper lip. Deglutition is painful, respiiiiiipi)^,]^ obstructed, 
and the patient often sleepless, restlesfl. and later delirious, "The cervical 
lymph glands become swollen and tender, and peri-adenitis or extensive 
sloughy. cellulitis of the neck may ensue. This sometimes gives rise toTafTil 
hsemorrhage by eroding large veins or even an artery. Cyanosis and coldness 
of the extremities and CiiidhitC. dilatation are common. The fash is generally 
intense, dusky and blotchy. The temperature often reaches 104° or 105° Ph 
in tlie early stages of the disease, and pyrexia may persist long beyond the 
ordinary period and, changing its type, assume a remittent or intermittent 
septicfemic form. 

Death ma\’ occur in the first week; more often life is prolonged into the 
second week, by which time circulatory failure becomes pronounced ; hyx>o- 
static congestion of the lungs or spreading broncho-pneumonia occurs. 
Otitis, arthritis, suppurations of the serous sacs, endocarditis, or nephritis 
may appear as com])lications. 

JVIany patients show septic symptoms of a much milder type and inakt* 
good recoveries. In grave cases which recover, improvement is very 
gradual and iisuallv sets in towards the end of the second week, but may be 
later. 

OT. Maligrii^nt Scarlet fever is characterised by a toxaemic condition 
out of all proportion to the degree of inflammatory reaction in the throat. 
Such cases are marked by high fever, cerebral disturbance, profound pros! ra- 
tion and heart failure. The rasi. is often petechial, but in the most severe' 
attacks the patient may die before it has time to appear, and the real nature 
of the disease only be revealed by tlie supervention of scarlet fever in contacts. 
The throat may be intensely injected, but the oedema, ulceration and thick 
purulent secretion which characterise the septic variety uiay be absent 
altogether. Sometimes convulsions precede death, but mostly delirium 
merges into coma. Rarely, however, the patient dies of cardiac failure with 
vomiting, prostration and extreme pallor, but with clear intellect, suggestive 
of the type of death seen in some cases of diphtheria. 

Sufferers from the malignant type of scarlet fever mostly succumb witliin 
a week. of the onset, sometimes within 21 hours. But, as in the septic form, 
ca.scs of the toxic or malignant type are not now so common or characterised 
by such extreme malignancy a.s was formerly the case. 

Rarely scarlet fever assumes a hiEmorrhagic form, with bleeding into the 
skin and from the niucous membranes. It is possible, however, that some 
of the cases formerly so described were really hjernorrhagic srmili-jxjx with 
prodromal rashes of scarlatiniform character. 

Sur(jicaL.jSGU rlct fe ver may be a sequel of operations, wounds, or burns 
and. scalds. It is more often seen after operations on th(‘. nose throat 
than elsewhere. The incubation period is short, "bllen less than 3 (Lyes, and 
the rash may make its first appearance round the wound. Faucial inflamma- 
tion in such cases is often slight. Although tiie type ot fever as a rule s 
mild, the infected wounds show a gr^jit. tendency to sux>purate. If the in- 
fection start from a wound or abrasion on a limb, injected lympliatic vessels are 
often evident which show a characteristic punctate rash. Tlie corresponding 
lymph glands are enlarged and tender. When the fever follows burns or 
scalds the incubation period is also short and the accompanying angina may 
be slight. Cases of surgical and of burn scarlet fever arc not highly infectious. 
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They are af ten left in general wards with impunity, hut at the aame time there 
is no doubt that occasionally they spread infection. 

Scarlet fever may arise in the pregnant woiaaji. In early pregnancy it 
is rare, and is said not to lead to abortion ; but ooQurring later it is very prone 
to produce abortipp cw premature delivery. When the infection oooure either 
immediately before or immediately after labour, it ia apt to assume a grave 
form with a very high mortality from aeptiemmia ; but there ia no doubt mild 
attacks may occur even at this pericMl. 

Anomalous forma of acarlet fever may occur in which one or more of 
the cardinal symptoma are lacking. In acme only sore throat la recognised 
(Scarlatintk $ine erupiione), and yet the patient may transmit the typical 
disease; in others the rash, although present, ia ao ephemeral or atypical 
that its true nature escapes recognition ; in yet others, the raah ia the most 
pronounced feature, both fever and aore throat being insignificant. In 
oases where the rash is very scanty qp insignificant, desquamation may not 
be at all marked, 

CompUdttioQa.'^Theaf are numerous and important. They may pror 
visionally be divided into two groups ; those which arise IpcaH^ in connec- 
tion with the faucial and pharyngeal inflammation, and those of a general 
or more remote character. To the first group, in order of frequency belong 
adenitis, rhinitis, aeoondary tonaillitls and atomatitis, and 
aspiration broncliQ-pheumoma . The . aeocnd group includes rheumatu^, 
aTbuipinuria, nepiritia, endocarditis, pericarditis, pleurisy atid 

In severe oases oomplioationa show a great tendency to cccrnrwefmihiiia- 
tion rather than singly. 

QlUif , — This ia met with in from 10 to 15 per cent, of the cases, and is 
an mflaramation of the whole mucous tract of the niiddle ear; Its greatest ^ 
frequency ia in childhood, and its incidence ia favoured by the presence of 
adenoid tissue in the naao-pharynx. It is more common in severe casesi, and < 
may show itself by the end of the first week of the fever or later. Earache / 
with an injected and, bulging tympanic membrane are the signs to he expected/ L- 
but sorflHttrnes a free discharge of muco-pua or pus and blood from the ear 
is the earliest indication. Unexplained pyrexia not due to fresh faucial or/ 
glandular extension or to one of the distant complications should always 
lead to a careful examination of the ears. Perforation, which usually is 
rapid, generally occurs in the upper part of the tympanic membrane. 

A very marked degree of deafness may occur, but fortunately is transient in 
most cases. Pain and tenderness with slight cedema of the mastoid appear 
in some instances, and may be accompanied by restlessness, vomiting and 
fluctuating temperature. The intensity of these mastoid symptoms may 
vary from day to day. In children the mastoid air cells are very superficial, 
and pus easily makes its way beneath the covering periosteum. 

Sometimes the labyrinth becomes ipaplicated either by extension through 
its fenestrsa or pritnarily. In such cases deafness, vomiting, vertigo and 
nystagmus may occur. Jjabyrinthine deafness may he per ma ne n t* 

Such intracranial complications as meningitis, extradural abscess, lateral 
sinus thrombosis, cerebellar or temporo'rsphenoidal abscess, belong to the 
more chronic forms of ear disease, hut occasionally they arise during the 
acute stage of scarlet fever and need, more than ever, prompt recognition 
and surgical treatment. Persistence of mastoid tenderness with some local 
17 
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headache and slight fever may be the only signs of inflammatory mischief 
invading the dura in the vicinity of the lateral sinus. 

In most instances scarlatinal otitis subsides in a few weeks and the 
perforation of the membrane closes. 

Ad&juitisj — A rapid and considerable swelling of the upper cervical lymph 
glands may occur during the convalescent stage of the fever. The swollen 
glands are usually those behind the angle of the mandible or higher up under 
the insertion of the sterno-mastoid muscle. The adenitis generally super- 
venes during the second, third or fourth week of the disease. It is marked 
by local tenderness and a sharp accession of fever. In favourable cases the 
temperature becomes normal in a day or two and the glandular swelling 
rapidly subsides, but suppuration may ensue. 

Secondary tonsillitis should suggest the possibility of diphtheritic infec- 
tion. Peritonsillar abscess may also occur. Ulcerative stomatitis with 
much foetor of breath and sometimes even sloughing of soft tissues and 
necrosis of bone are also looked upon as a secondary infection. Vincent’s 
organism and diphtheria bacilli should be sought for in such cases. 

— Acrid or purulent rhinorrhcna is characteristic of septic 
attacks. A simple rhinorrhoea which occurs in the later stages of the fever 
is often responsible for the transmission of infection by patients supposed 
to be cured. True diphtheria bacilli are more frequently found in the nasal 
than in the ear dischargea of those suffering from eicarlet fever. 

Neph ritis , — Slight albuminuria occurring during the eruptive stage of 
scarTetTeVer is transitory and of no great importance, but during the third 
week, sometimes a little earlier, sometimes a little later, a characteristic 
nephritis may supervene. It is to be expected in a little over 3 per cent, of 
the cases, and is more common in severe than in mild attacks. Chill, damp 
and exposure favour its incidence. The onset may be insidious or fulminant. 
In the insidious cases albuminuria, at first slight, and even intermittent, is 
the first sign. In the fulminant cases, headache, vomiting, pyrexia and even 
rigor may mark the onset. The urine becomes heavily loaded with albumin, 
casts and blood, and there is more or less suppression. The temperature 
may rise gradually or suddenly and show marked daily remissions. Lumbar 
pain is uncommon, but abdominal pain and constipation are marked features 
of some attacks. The amount of dropsy present is very variable. Anaemia 
is of rapid onset and very pronounced. The pulse tension is raised and 
cardiac hypertrophy is soon established, sometimes dilatation ensues. In a 
favourable case some improvement occurs within a week, the secretion of 
urine increasing, but the haematuria and albuminuria take much longer to 
clear up. In some cases albuminuria persists and chronic interstitial nephritis 
may ensue. The duration of an average attack may be put at 7 weeks, but 
is subject to much variation. Broncho-pneumonia, pulmonary oedema, 
oedema of the glottis, and uraemic symptoms occur in severe cases. Con- 
vulsions may be recovered from, but coma is of bad augury. In some cases 
of scarlet fever oedema is said to occur without nephritis, or at all events 
without albuminuria. 

complication, and usually makes its 
appearance towards the end of the first week. The arthriti s is Afipting and 

an^w^ but pains in the sEouTSers and elbow a 
are not infrequent. J oint effusions &fe not always present. The temperature 
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is somewhat raised. Sometimes the endocardium and pericardium are impli- 
cated, as in ordinary rheumatism, but the profuse sweats and creamy tongue 
are absent. Scarlatinal rheumatism is more common in adolescents and 
adults than in chiHrem^ A rndfid-arficular oFmiiMplFmrpp^^ 
with, it mayl&e, pysemic manifestations is sometimes seen. It is believed to 
be streptococcal in origin. Sometimes the rheumatism is gonorrhoeal. 

Cardi ac c^ylica tions . — There are three yyoup s : thpse due to toxaemia ; 
those s^on3ary"*to ^^rKeumatic or pysemic compl icafibns r ^ anSP" tM81g 
accompanying nephritis. The^toxaemm effects are dilatJfSSn ^lUd 

accele rat^b j;^ of ^he pulse, which is so characteristic of this fever. 
^'flc^latinmrCeumatU is occasionally the precursor of simple or more 
rarely of m alignanfc ^ndoftardi tis^ An unfortunate feature is the tendency 
to pick out t he aorti^ influence of nephritis in producing rapid 

camiac hyperfropny or inducing dilatation has already been mentioned. 
Pericarditis may occur quite early in some cases of the septic type. The 
effusion is generally purulent. 

Pulmonary complicatigm * — Neither bronchitis nor broncho-pneumonia 
is common, but aspiration broncho-pneumonia may compbcate septic cases. 
(£dama of lungs may arise during the course of acute nephritis. lateral 
sinus pyaemia .may.-giye rise to pysemio infarction oT the lungs, erppyema 
and even pnaumothorax. A primary empyema, often of Insidious onset, 
occurs in some patients. Lobar pn^uinonia is a rare complication. Occur- 
ring early in the disease, it is streptococcal in nature and the prognosis is 
very grave. 

— If the delirium of onset, the nervous manifesta- 
tions of uraemia and the cerebral complications of otitis be excluded, it may 
be said that nervous disturbance during the course of scarlet fever is rare. 
In those predisposed, ^jileptic flts may signalise the invasion. Hemiplegia 
with convulsive onset, incomplete paraplegia and peripheral pe^ljs h^e 
all been described. Chorea develops occasionally, usually in association 
with arthritis and endocarditis. Tetauy sometimes occurs. Mental dis- 
turbance of a maniacal or melancholic type is an infrequent sequel, or may show 
itself during the acute stages. 

On rare occasions gangrene of the extremities has been encountered. 
It is usually embolic In dtlglB"”" TO to mummification, but 

gangrene of the legs has also been described as complicating scarlet 
fever in the subject of congenital syphilis. Post-scarlatinal diphtheria 
was, in pre-antitoxin days, one of the gravest complications. Diph- 
theria may develop at the onset of the fever, but more often appears during 
early convalescence. It occurs more often in hospital-treated cases than 
in others. Every throat inflammation about the nature of which there is 
the slightest doubt should be subjected to bacteriological examination at 
once. This is a more rational procedure than the indiscriminate injection 
of all scarlatinal patients with diphtheria antitoxin. 

Relapse . — A recurrence of the fever and rash before complete recovery 
from the initial attack occurs according to different authorities in from 0*5 
to 7 per cent, of the cases. If the original attack were severe, the relapse 
is often mild, and vice versa. The sequels of a relapse are in nowise different 
from those of an ordinary attack. 

Diagnosis. — Bacteriological identification of the Sircplqcoccus scarlaimss.. 
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is not sufficiently easy to afford much help in diagnosis, A,.^iiiYiJlHckJ22^„ 

sinoe it indicates ' 

susceptibility, but a negative result does not exclude it, positive Sohul^ 
Cbaritoi^ blanching test, made by tbe intmdermie injection of 0-3 c,o, oTal in 
TolGrution of immunised borse serum applied to tbe newly developed rash, 

' is of more value. Tbe reacti9iBj|t]^|| 8 hours to d^ The chief difficulty 

arises with mild attacks and with patients come under observation 
after the initial stage. In the former the rash is evanescent, constitu- 
tional disturbance slight, and the tongue often atypical. A history of a 
previous attack is of great weight, but diagnosis can only be confirmed by 
the supervention of desquamation or of some characteristic complication. 
Sometimes the infection of a contact gives the clue. In days immediately 
following the rash significant signs are, slight staining of the trunk, faint 
s triae in the flexures of the elbows, knees fin3~i^diha, or a triangular patcli 
! of^pnnt5tate erythema over Scarpa's triangle. The submandibular glands 
may be enlarged, and coarse papules resembling goose-skin present on the 
outer. ftspects of the arms and legs. The tongue has usually peeled by the 
fourth day and remains raw and papillated for about a week. Slight "albu- 
minuria, in the absence of diphtheria, is significant. 

Desquamation of the typical pinhole jype rarely occurs in other condi- 
tions than scarfet fever ; the character of the accompanying symptoms 
and the time of appliance of the peeling must be taken into consideration. 

Si mpl e tonsillitis is distinguished by the absence of punctate rash, a tongue 
whicF remains heavily coated, and absence of desquamation. But an 
erythema may be present, with fleeting muscular pains and sometimes otitis, 
and even endocarditis or nephritis occur as complications. 

Careful scrutiny of the body for a rash will usually prevent confusion with 
( ^vMh eria, When faucial exudate is present in scarlet fever, it is usually 
soifer and less coherent than in diphtheria, and any grey ulcerated areas are 
depressed below the general Burfaoe. In scarlet fever, too, the faucial pillars 
and soft palate may show the punctate rash, whilst pallor of the throat is more 
distinctive of diphtheria. In scarlet fever, febrile disturbance is more 
marked, initial vomiting is common, and delirium may occur. The fugitive 
erythema which sometimes appears on the chest in diphtheria is not 
punctate. Bacteriological examination is decisive, but the two diseases may 
coexist. 

yfhminfl'umza is rife, cases of scarlet fever are apt to be overlooked ; but 
in infiuensa rashes are exceptional, and careful observation of the progress 
of the disease will soon lead to a correct diagnosis. 

may, in children especially, by its abrupt onset, high 
fever, vomiting and faucial inflammation, give rise to suspicion of scarlet 
fever, a suspicion favoured by the flushed face and cixcumoral pallor which 
may be present. But the throat affection is trivial, the respirations arc rapid 
and accompanied by action of the alas nasi, and there is no punctate rash on 
the chest. Sooner or later consolidation of the lung may be detected, often 
in such obscure oases at the apex or high in the axilla. 

Fo^.drm^ serum ennenui fnsthpjt often cause difficulty. Of drugs the 
mo^Tl^orEautrSh-producers are qopaib a and similar oleo-reains, quinine, 
antijpjmne, the salicylates, aspirin and b^ladonna. Anomalous distribulSoii 
or polymorphic cKaracter of the rash should at once arouse suspicion, especi- 
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ally 80 the discovery of urticarial wheals. The history and accompanying 
symptoms are of importance. 

Mrythem a characteriseiJiiy^ which 

is sometimes pa^fthy and confined to the trunk. The rash is remarkably 
persi^ent, and desquamation may ensue whilst it is still in the florid stage. 
The peeling is profuse and the subjacent skin often eryt hematous. The 
characteristic sequelee of scarlet fever are wanting. The disease is not known 
to be infectious and is very |^t ,tp i:CQiir» which gives a clue to its recognition. 
icMe ^^oli(Uive jisrmatitis is by soma regordeiias id entical with it. 

in the soarlatiniform stage closely resembles scarlet fever. 
The diagnosis turns on the trivial character of the accompanying symptoms, 
which are chiefly Catarrhal and the tqnder swelling of the mastoid and occipital 
glands. Even when the rash is soarlatiniform on the trunk, distinct mdrbilli- 
tonn elements may often be recognised about the wrists and on the lower 
extremities, and this, with the history of an initial spotty rash on the face 
and around the mouth, is of great significance. The eyes are suflused 
and subsequent desquamation is insignificant. Sequelro are practically 
unknown. 

Measles is more easily distinguished. The rash is different and invades 
the face. Catarrhal symptoms are pronounced and Koplik’s spots are present. 
Diiliculty is only likely to arise in those oases of scarlet fever where a blotchy 
rash is present, or where the appearance of a septic rash may simulate inter- 
current measles. 

Prodromal rasfies of a soarlatiniform type may appear in smaU-pox, 
ohioken*poK and measles. In smalbpox, the punctate rash is usually confined 
to the bathmgrdrawnrs. .area and to the axillae. Sore throat is in favour of 
scarlet fever, whilst rigor and severe lumbar pain suggest small-pox. The 
eruption of the latter disease appears on the liir^ and a doubtful caae 
should always be isolated over that period. The. initial rashes of small-pox 
are said to be absent in children under 10 years of age. 

The eruption of chicken-pox may be preceded W a rash which is scarlatini- 
fonn, but it is more likely to bo erythematous. The diagnosis turns on the 
condition of the.biuce8 and tongue, the absence of the other signs of scarlet 
fever, and tlie speedy appearance of the characteristic vesicles. 

As a prodromal rash in measles, a soarlatiniform eruption is decidedly 
rare. The marked catarrhal symptoms which actsompany it will arouse 
suspicion, which is confirmed by the discovery of buccal inffammation and 
Koplik’s spots. 

Prognosis. — The mortality of scarlet fever varies with the type of the pre- 
vailing epidemic. Of late yeacS) in Great Britain, a mortality of from 2 tq 5 
per cenf^. has been the rule. Of other factors, age is the most important, the 
mortality being greatest in infancy (21 per cent.), diminishing rapidly after 
the second year, ancT continuing to fail until puberty is reached, the IciAt 
fatol^pUtiod being irOm puberty to 36» after which age a slight rise occurs. 
The death-rate is slightly higher in males than in females. Tuberculous in- 
fections are,iikeiy to be lighted up. by the infection, and puerperal patients 
run a grave risk of septiosemia. Ohronic renal disease, if present, is likely 
to be adversely ii^ueiioed. 

Mali )j Dant attacks are very fatal, ^d the septic type of attack is also very 
smpUs^ especially if broncho-pneumonia supervene. In adults, marked 
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sl eeplessQ ess and delirium are unfavourable signs, and in children, convulsions 
occurring after the initial stage. With regard to complications, nephritis 
in many instances clears up, especially if detected early and properly treated. 
Qrave symptoms are uraemic convulsions, repeated vomiting and suppression 
of urine. (Edema of lungs often precedes the fatal issue. 

Of circulatory symptoms the occurrence of pericarditis is the v^rst. 
It is often purulent and may be associated with empyema. The danger of 
otitis media is remote rather than immediate in most cases. 

Treatment. — Prophyl^ic , — Infectivity ceases mostly within a period of 
six weeks. Late desquamation of the hands and feet is not a source of infection, 
but discharges from the nose, throat or ear are dangerous. Convalescent 
carriers are responsible for something less than 3 per cent, of the cases treated 
in fever hospitals. The dangerous carrier is often characterised by unhealthy 
conditions of the nose, throat or ear, discharges from which may have re- 
appeared owing to the supervention of catarrh. Patients with persistent 
tonsillitis, rhinorrhoea or otitis should be isolated for at least 12 weeks from 
the commencemehTof the fever. The discharge of patients direct from wards 
containing others in the acute stage of the disease should be avoided ; 
isolation for a day or two in a separate apartment is advisable. In cold 
weather the practice of bathing on the very day of discharge is not recom- 
mended, as a catarrh may be thus induced. Patients should not pass 
straight from isolation into the company of children and other susceptible 
persons. 

Indi^dduals in close contact with scarlet fever have at times been found 
to convey the infection, but a greater source of danger is the convalescent 
carrier, whose infectivity persists beyond the usually recognised period. 
The infectivity of such carriers has been known to last for weeks and even 
months ; there is some evidence that it is intermittent. 

The rules originally formulated by the Medical Officers of Schools may be 
taken as a safe guide in practice, i,e, isolation of the scarlet fever patient for not 
less than 6 weeks from the date of appearance of the rash, provided convales- 
cence is complete and there is no evidence of inflamed throat or of discharge 
from the nose or ear, no suppurating or recently enlarged glands, and no 
eczematous patches about the nostrils, mouth or elsewhere. The quarantine 
period for contacts is lO.d^^ys, provided disinfection was efficiently carried out 
at the commencement of that period. 

Geri^Tol - — Doubtful cases should be isolated until a definite diagnosis 
is made. Their premature transfer to a scarlet -fever ward is unjustifi- 
able. Isolation of scarlet fever at home is most successful when a 
whole floor can be set apart for the patient and attendants, and there are no 
children of susceptible age in the house. The sick room should be large, 
light, freely ventilated and adequately warmed, the temperature being 
maintained at 65° F. to 60° F. according to the season. 

The action of the skin is promoted by a daily wash and a tepid sponge 
every evening during the pyrexial stage. This may be replaced by a daily 
warm bath when defervescence is complete. The bed coverings should be 
adequate, but not too heavy. During convalescence, flannel or wool is the 
proper clothing ; chill is by all means to be avoided. During the febrile 
stage the diet should consist of milk, barley water, or plain water and weak 
tea When the temperature falls, beaten up eggs and farinaoeous food may 



SCARLET FEVER 


263 


be added and the diet gradually increased, <4.lo«wed 

early in emaJil aiaQUftt* Most patients are fit for full diet within a week of 
the subsidence of the fever. Children, at all events, should be confined to 
bed for 3 weeks from the onset ; by this means chills are avoided, the usual 
period of onset of nephritis passed, and the throat healed before the patient 
gets up. When the weather is warm, outdoor exercise may be allowed with 
advantage in the third or fourth week. 

Sj^ecial. — Attention should be paid to the mouth, teeth and^ms, since 
oraf sejisis is believed to bring its own train of local complications. The 
bowels should be regulated with mild aperients. 

Concentrat^^d . anti-scarlatinal ser^^ should be given early, in doses of 
10 to 15 C.C., either subcutaneously or intravenously, according to the 
severity of the infection. To guard against anaphylaxis, a preUnunary 
intravenous injection of c.c. in normal saline is advisable. In mild cases 
serum is unnecessary. The injection of 5 c.c. has been recommended for the 
purpose of producing a transient passive immunity in contacts » 

Osman states that the incidence of nephritis is diminished if ji^l&cient 
alkali is administered to keep the morning urine alkaline. 

Pyrexia, with its accompanying restlessness, insomnia and delirium, may 
be controlled by tepid sponging and the use of acetyl-salicylic acid, chloral- 
amide or paraldehyde. A cold pack at 60° or 70° F. for 15 or 20 minutes is 
very beneficial when nervous symptoms are pronounced. After the middle 
of the second week, if albuminuria be present, cold sponging and cold packing 
should be avoided. 

Persistent vomiting may be controlled by the use of diluted or citrated 
milk or temporary substitution of albumin water. Tincture of iodine in 
doses of 3 or 5 minims is often efficacious. When swallovdng is painful the 
feeds should be small and often repeated. Fcr the local treatment of the * 
throat . and nose, gargles are quite lACltcctive, and sprays have but little^ 
cleansing influence. Alkaline carbolic, permanganate or boric lot ions shou ld* 
be applied^^ gentle s^rijuging brl^^ a douche ^an under Tow pr^ure. 
The synhge noz^e, which should be short, is pMsed into the mouth behind 
the back teeth, the patient lying on the side with the head low. It may be 
necessary to envelop children in a large towel which secures the arms. For 
very septic and offensive throats a free chlorine lotion should be used every 
2 or 3 hours. It is made by putting 200 grains of potassium chlorate in a 
large dry bottle, pouring on it 40 minims of strong hydrochloric acid, and 
setting aside, loosely corked, for 10 minutes ; a pint of water is then added 
in 4 or 5 successive portions, shaking well. An equal quantity of water 
should be added to this solution before use. Great gentleness should be 
exercised if the nose be syringed ; it is generally unnecessary. Ointment 
should be applied to the nares and upper lip to prevent excoriations. 

Secondary tonsillitis is treated on ordinary lines, but care must be taken 
not to overlook secondary diphtheria. If adenoids and enlarge^ tonsils delay 
convalescence, their removal gives good results. Cervii^l is best 

treated by s me a r ing glycerine on the neck and appl^ng cottoja wool. 
Poulticing is rarely called for ; it appears to precipitate suppuration. 
Inflamed glands should only be incised when the presence of pus is assured ; 
premature incisionis to be avoided. In every case of scarlet fever care should 
be taken that the em are clean. The pain of otitis may be mitigated by 
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^sytitiging with WAter ftfi hot w oAfi be botne Atid the ApplioAtioii of hot, dry 
Oottoh Wool, or a rubber liot-wator bottle, to the side of the hetid. By 
ftooie the instillation of A few drops of glycerine or Carbolie ACid fend the 
use of fomentations Are reeommended. Incision of the tytnpanic membfAne 
is the most efficient method. Discharging ears should be cleansed frequently 
with hydrogen peroxide and never tightly plugged. After the fourth week 
of the fever, removal of adenoids and infected tonsils Shortens the durfetion 
of dischArgc; Watch must be kept for mastoid tenderness and oedema. 

ScarlAtinfel rhetunAtism Is usually mild and trAnsitory ; sfelicvlAtes or 
acetyl-salicyhc acid give relief. When joint swellings persist, a mild pytemlc 
condition is often present or an unsuspected gonorrhoea. When the presence 
of pycBinio arthritis is suspected An eitplorAtory Aspiration under strict 
Asejwis may be advisable. 

ScdrlMinul nephritis. ‘^The importance of daily exAminatlott of the urine 
and avoidance of chill must be emphasised. No patient with Albuminuria 
should be allowed up. During the acute stage of nephritis the diet should 
be limited to milk and barley water. In very acute cases, water only may 
be given for 24 hours or even longer. The patient should be clothed In 
flannel and lie in blankets. The bowels should be regiilated with salines or 
oompouud jalap powder ; constipation is often troublesome. Action of the 
skin should be encouraged by simple diaphoretics and the use of an incau* 
descent electric bath, if available* Aoetyl-sallcylio acid is useful in promoting 
sweating* For ursemia, free purgation and sweating should be induced ; 
venesection is useful in older patients, coupled with saline infusion. Repeat^ed 
ur®mlo convulsions call, in addition, for chloral or chloroform. Lumbar 
puncture may have a good effect. Morphine if used must be given with 
caution* 

Grave heart failure is encountered in malignant scarlet fever and during 
the course of septic or toxic attacks. Strict recumbency is essential. 
Strychnine in doses of gr* every 2 or 3 hours is often used, but even more 
effectual are injections of adrenalin or pitultrin. Diffusible stimulants such 
as ammonia and ether mixture, and bffendy or champagne, are of value. 
Oxygen inhalation, hot saline by the bowel, or glucose enemata (6 percent.) 
are useKiTfeccessories. 


FOURTH DISEASE 

Clement Dukes described an infectious disease which he considered 
distin ct from soar let fever a nd rubel la. Its characteristics are the following : 

ITis most prevalent itf^ prin i^n^ summe r. Previous attacks of scarlet 
fever end of rubella afford no protectionTrom it* Premonitory symptoms 
are generally absent or trivial, the first sign usually being a rosy red^ewh, 
alightly raised, which covers the whole Jmay^in a few houxsk “The tem^ra- 
tfiwTmay range from normal to 103**or evehiM^ F* The fauces are red and 
Hlyety, the tongue clean or ilightiy furred, and the pulse only accelerated in 
proportion to the temperature. The posterior cervical, axillary and inguinal 
lymph ^iUds are enlarged to the siae of peas, Eani and somewhat tender. 
The conjunctivas pink. Desquamation may ensue and is sometimes free. 

The iflffuBitiott period is between 9 andjtl .days, and infectivity lasts for 
2 or 3 weeks. 
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Most authorities either reserre judgment or refuse io recognise such a 
disease) alle|[ing that some of the cases are rubella with scarlatiniform rash 
and some mild scarlet fever. 

INFECTIOUS ERYTHEMA 

This is a feebly infectious disease characterised by an erythematous 
rash which usually starts .pn the face, avoiding the circumoral region and 
th en sp reads to the limbs, wb9e it assumes the form of large, rounded, Slightly 
raised patches which spread at the periphery and fade at the "centre (erTtnetM 
n^gigatum)* It has a predilection for the extensor surfaces and extends 
downwards. The trunk is seldom invaded. 

The incubation period is 6 to 14 days, and the rash persists for a week or 
more. Constitutional symptoms are absent. 


SMALL-POX 


Sy nony m.— V ariola. 

Definition. — An acute, specific, highly infectious fever, characterised by 
a definite incubation period and a distinctively distributed, deep-segt^d 
eruption which passes through the stages of papule^ vesicle, pustule and 
brusfr The fever shows two phaaes — a remission being followed by a re- 
accession on the onset of the pustular stage. 

jEtiology. — All races, both sexes, and persons of every age are susceptible 
if unprotected by a previous attack, or by efficient vaccination. This general 
liability is most evident when the disease is for the first time introduced into 
a new community ; under such conditions it may decimate the population. 
Its present-day incidence on adults is accounted for by vaccination in infancy ; 
in endemic centres it was, prior to the introduction of vaccination, a disease 
of early childhood. Small-pox has at times been epidemic in every civilised 
country, following trade routes and the channels of communication. It is 
more severe in hot climates. Ooloured races are said to take it badly. Un- 
like scarlet fever and measles, it frequently attacks infants at the bre^t. 
When the disease occurs in severe form during pregnancy, abortion or pre- 
mature delivery is inevitable) and in less severe attacks the same accident is 
likely. Few of the children born in these circumstances survive, sometimes 
they actually show the rash or its scars at birth. 

In England and temperate climes most outbreaks occur during the winter 
and and tend to die out with the commencement of summer. Small- 

pox prbt^ts against itself, and second attacks are rare. Vaccination gives 
complete immunity for some years and parflaT Immunity usually persists 
afterwards. Complete natural immunity is very rare, but is reported. In^ 
oculated ^fiord^, mQp immunity .tJyLon 

Infection w ith small-pox is, almost certainly, through the respiratory 
niAy be direct or indirect, i.e. by contact, whick heed 
close, with a patient suffering from the disease or through the medium of 
objects infected by the sick person. Intermediaries may carry the contagion 
in their clothing or in their hair. The greater incidence in the neighboun- 
hood of smalLpox hospitals suggests the possibility of aerial oonveo tion ,of 
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the virus for considerable distances, perhaps exceeding a mile, but the 
mSuence of human carriers in these cases is hard to eliminate. Bedding, 
clqjybing^jind,. rags may retain theiu:. inf eptivity for considerable periods of 
time, especially when stored. Transmission by and dqmestic animals 
is regarded as a possibility. The infe ctiyity of smalbpox is slight at the 
time of the symptoms of onset, and is much greater when the eruption 
It continues until all the scabs have separated. The virus is very 
resistant and long persists in the dry scales and crusts shed from the body. 
Corpses of those recently dead from small-pox can transmit the disease. 
Tramps are often responsible for the conveyance of infection from one locality 
to another. 

There can be no doubt that small-pox is due to a living organism, 
but whether this is bacterial or protozoal cannot, with present knowledge, 
be decided. Minute, but characteristic, intracellular bodies are found in 
the epithelial cells of the pocks of small-pox and vaccinia, and also in the 
cornea of the rabbit, after scarification with the virus of these diseases. 
They are known as Gimrnieri bodies and, although at one time thought to he 
protozoal {Cytoryctes variolce), the trend of modern opinion is to regard them 
as a special degenerative reaction of the epithelial cells in the ])resence of the 
virus of small-pox or vaccinia. 

Pathology. — The cutaneous lesion of small-pox lies in the deepej. 
la yers of J-he epidgmiia. Vesiculation is due to serous exudauon 
between tTie cells. Loculation is caused W vertical strands of de- 
generated .epithelial c^.. which radiateVllQSr.^^ base of the pock. The 
tenseness of the vesicleand tethering of the covering by this reticulum cause 
the pock to be umbilicated. In malignant attacks, where the pocks are 
flaccid, and in the old and debilitated where a similar condition may obtain, 
umbilication is often absent. With pustulation the fibres of the reticulum 
are ruptured and the pock becomes dome-shaped. The suppuration is attri- 
buted to secondary infection with extraneous organisms, particularly with 
streptococci. On mucous membranes, owing to the absence of a resistant 
horny layer and maceration by the secretions, the vesicles rupture almost as 
soon as formed and are rapidly converted into shallow ulcers. The chief 
change in the blood is an increase in the mononuclear elements, which is 
coupled with great activity of^flieTympEocyte-producing tissues throughout 
the body. There is a great paucity of polynucli^gr cells. The post-mortem 
appearances are those usually found In^acuiEe infective processes. The rash 
persists, the liver is often much enlarged, and the spleen swollen. Particular 
attention has been drawn to the presence of local necroses in the liver, 
testicles and bone marrow. These are often infiltrated with mononuclear 
basophil cells. In haemorrhagic small-pox, petechial and purpuric haemor- 
rhages are found in the skin, mucous membranes, lungs and other viscera, 
sometimes also in the retro-peritoneal tissues and the roots of the mesenteries. 

Symptoms. — Unmodified $mall~pox, 

P erwd ojf i nc^ation , — Taking the first symptoms of invasion, this is from 
10 to lT3a^. The average period is 13* or counting to the appearance of the 
rash, 14 days. Extremes of 6 to 23 days are mentioned but are rare. In 
inoculated small-pox the generalised eruption appears on the eighth to the 
eleventh day. 

Period of invasion . — In a typical attack the invasive symptoms are sudden 
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and of great intensity. The most prominent are severe chills or rigors, 
marked pyr exia^ severe frontal headache and intense pain across th e loins. 
The temperature quickly reacheTa*''mfiCllmTmrtrri03^ and is 

accompanied by severe prostration. Giddiness and nausea are present and 
vomiting may occur, particularly in children. Delirium, mental symptoms 
and even suicidal tendencies may accompany the invasive stage. With these 
severe symptoms are coupled more ordinary febrile manifestations, such as 
anorexia, thirst, coated tongue and disturbed sleep. The breath is offensive, 
the skin usually hot and dry but sometimes perspiring, and the bowels con- 
stipated. There are, however, mild attacks in which the symptoms of in- 
vasion are much less severe, and even in more severe attacks pain across the 
loins is not always present. Mild invasive symptoms usually presage a mild 
eruption ; with a severe invasion the attack is generally, although not in- 
variably, grave. 

Prodromal rashes . — These may precede the proper eruption for 1 or 2 days. 
They are not always present. There are two types, one purely erythematous, 
the other petechial or haemorrhagic with or without accompanying erythema. 
The pure erythemas are of a bright red or dusky purplish colour and may 
appear on the trunk, where they are often patchy, or be limited to the bony 
prominences and extensor surfaces of the limbs. They may suggest the rash 
of scarlet fever or bear a superficial resemblance to that of measles. The 
haemojxbagiC-QX p^t^5?bial rash, which often has at first a dusky erythematous 
background, is more ckaracteristic. It appears in the flexures df the ^oihs 
wMch are'stippred with small petechia ; it invades the thigh for an inch or 
two 'OTd^trxtfelids m an Hi-defined manner on to the. Sometimes it 

exTen3iTowar3s the axilla and may be found on the back of the neck and 
flexures of the knees. The petechial rashes are persistent and indicate a 
severe attack. The erythemas are fugitive and of good prognostic impoii; 
the only exception is a very brilliant universal erythema of face, trunk and 
limbs which sometimes ushers in haemorrhagic small-pox. 

The eruption . — On the third day the symptoms of invasion are at their 
maximum and the eruption appears, showing first on the forehi^d and 
t emples n ear the edge of the hairy scalp and also on"TKe wrists. Tt extends 
rapialy o^veTWe'^bddJ^ bur^ affects most the parts usually uncovered 

and those most exposed to pressjiire, friction or other irritation. It is least 
profuse on the abdomen and in the groins, somewhat more marked on the 
(flrSSt* still more marked on across the sho'iitdefs, thicker 

stHTon^^e^ ^^^ their distal portions, and“'^mosr prbli^^^ all on 

the'Iace, e spe cially its upper part. It reaches the lower extremities witMn 
2fTdurs oTiT8''fir8VlCp|5Cara^^ the lesions multiply on the parts 

already affected, the eruption becoming thick on the face, and perhaps 
in the scalp, whilst still scanty on the parts invaded later. By the third day 
it will have attained its full density, but the earlier lesions will be in a slightly 
more advanced stage of development than those which appeared later. 

It conspicuously avoi^^d^pre§sipM^ flexures, and prote^gjfed flexor sur- 
faceSj such as the a,|;mprts,TlanK8, groms, orbital hollows and supra-clavicular 
deprcssipliS^. The eS?ape of the axillae and scantiness of rash on the flanks 
is marked. Abnormal irritation by clothing, irritants or scratching may 
determine increased local density of the eruption. The pocks are &g^„eg§li£)id 
over prominent bones and outstanding tendon^^but the clavidles and 
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malleoli are exceptions to this rule. The rash is more or less eymmotrj^gflfU 
drieiifte will hot eh^Cftpe WhOh'tfeS btlier is involved. 

On the first day of effloresoenoe the rash consists of small dull-red 
Within 24 'FoU^ these are becoming obvious p apule s which feel shotty 
when pincheXup between the finger and thumbTrKe^hardness being best 
marked on the face, hands and forearms. On the third day of eruption 
many of the papules have become converted Into TTTfe commence- 

ment of vesiculation may be recognised on the stlMttftSTof the papules at an 
even earlier stage. By the fourth or fifth day the eruption is completely 
vesicular and the ^^e^^ toxS§^mic s'ymffoms'ftnd fever may have entirely 
eul)sided. TKe vesicles, which are circular in outline, slowly increase in size 
and become surrounded by an inflammatory areola. They are now about 
the size of split peas, greyish in colourj and set in the skin rather than on its 
surface. Umbilication is evident and loculatiou is proved by their failure 
to'cbllapse when transfixed by a sterile needle. The contents of the vesicles 
remain clear for 24 hours only ; they then gradually become purulent, so that 
by the^ih d^ are in evidence on the face and by the eight h day are 

universal. With pustulation, the pocks sol ten > become flat-topped aTmTose"^ 
thmfTireolse. Reaccession of fever with Constitutional symptoms and often 
delirium, the s^^fidary suppurative fever ^ accompanies the process of 
suppuration Or mlfturation. Where tne pustules are plentiful a marked 
inflammatory oedema of the skin may now appear, causing the features to 
become much swollen and impeding the movements of the hands and fingers. 
Much tenderness accompanies this mdema, and the patient may also be tor- 
mented by itching. Suppuration destroys the loculation of the vesich^s and 
also obliterates umbilication. Adjacent lesions, particularly on the face 
and hands, may run together in the vesicular and pustular stage — a process 
which produces the confluent rash, and is a sign of severe infection. On the 
ninth and tenth day oT“h!tiption the pustules begin to desicccUe and scahj soma 
ErsFrupture or are tom by scratching, and collapse. Brown or bjacl;. crusts 
result which separate by the end of the thirteenth or fourteenth day, but where 
the skin is very thick, aS on the palms and sOleS, the dried-up unruptured 
pustules may form deep-seated “ seeds ” wJiicb may take weeks to work 
their way to the surface. 

To summarise : the rash is p.ax^Ulat on the first to the thitti day ; vee icfula r 
I from the third to the fifth ; pustular from the fifth to the ninth, and desiooatuig 
[ from the ninth to the seventeenth. 

The cutaneous eruption is accompanied by an outcrop on the mucous 
membranes of the mouth, nose and pharynx. In severe cases the larynx, 
bronchi, gullet and even the stomach may also be affected. On the mucous 
membranes Vesicles are soon transformed into shallow grey ulcers. Vesicula- 
tion may be observed on the palate, whilst the lesions are still indeterminate 
on the skin. In consequence of the eruption the fauces and tongue become 
sore, the nose is obstructed and deglutition is painful. Implication of the 
larynx will cause hoarseness or aphonia and even dangerous oedema. 
The mucous membranes of the vulva, vagina and rectum may also be 
involved. 

The fever (Fig. 4) of invasion reaches its acme with the B))pearancc of the 
rash, then It falls, but not immediately. It is generally normal by the fifth day 
of the eruption, often before this. It is at this stage, in the milder attacks with 
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scanty rash, the patient may attempt to resume his ordinary occupation, 
and, ill modified cases, very little further febrile disturbance may ensue. 
Ordinarily, however, the secondary suppurative fever now sets in and reaches 
its acme about the ninth or tenth day of the eruption. Its duration in the 
more severe cases is from 10 days to a fortnight, In severe and oonfiuent 
cases, the remission of temperature in the vesicular stage may be ill-marked or 
absent. The pulse and respirations are quickened proportionally to the 
degree of fever present, but in grave oases the respirations become shallow 
and irregular, and the pulse accelerated and feeble. 

The urine is febrile in character. Some albumin may be present, and a 
diazo-reaction may be obtained. A foul qdour may emanate from the akin 
iilAuppurative ooidluen^ 

Owing to the deep-seated position of the lesions in the skin, depressed 
left, the amount of pitting depending on the degree of suppuration. 



The pits show a reddish staining which may persist for months. Some 
desquamation may accompany the separation of the oruata, particularly on 
the feet and hands. The hair often falls out freely. Convalescence is, in 
favourable cases, rapid and complete. 

Modified small-pox ar varioloid . — Smalbpox of a very mild type may occur 
both in the vaccinated and the unvaocinated. In such cases initial symptoms 
may be alight, and the eruption, although typical, is scanty; sometimes it 
altogether fails to appear. More commonly, especially in vaccinated subjects 
who retain but partial protection, the initial symptoms are severe, and the 
rash appears early, but it is generally sparae and discrete, tends to evolve 
quickly, and many of its elements fail to progress beyond the papular or 
vesicular stage, the suppurative fever being slight or absent. The lesions, 
which are often small, are superficial and may be unilocular, sometimes they 
appear fieshy and wart-like. The modification is moat evident on the face. 
In such cases the arrest of development leading to the juxtaposition of papules, 
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vesicles and small pustules may cause a resemblance to chicken-pox, but the 
distribution remains characteristic. 

t^jGuer& types of smaU-pox, — These comprise the confluen t and 
varieties. Gonjiuent small-pox is characterised by fusionbf the lesions, parti- 
cularly^n the face and hands. The rash may fuse whilst still papular, but 
more commonly does so in the vesicular and pustular stages. In such cases 
the toxssmia is severe and the remission of symptoms before the stage of 
pustulation may be absent or ill-marked. Delirium is common, and the 
secondary fever high. Inflammatory oedema is very marked, the features 
may become quite unrecognisable and the confluent pocks may form a con- 
tinuous sheet of pus. Severe conjunctivitis, salivation, cough, aphonia and 
diarrhoea are common. Some patients pass into a typhoid condition. An 
ofiensive odour emanates from the skin, circulatory failure is progressive, and 
death may occur towards the end of the second week. 

Hcsmorrhagic small-pox. — In the most malignant variety, purpuric flecks 
and patches may appear in the skin before the development of the eruption 
and are accompanied by subconjunctival haemorrhages and bleeding from 
the mucous membranes. Initial symptoms, in particular backache, are 
severe, and prodromal rashes common. The respiration is hurried, but the 
temperature not necessarily very high. Death may occur before the out- 
break of the proper eruption gives a clue to the nature of the infection, but 
often towards the end careful inspection may show a few papular elements 
struggling to appear. 

In other cases the bleeding first manifests itself about the time of the 
eruption, occurring in the form of petechise or of circular sj)ot8 between the 
lesions and also infiltrating the bases of the vesicles and staining their con- 
tents. The vesicles are often badly developed, confluent and of a violaceous 
hue. Bruises form easily in the skin, and haomaturia, epistaxis, hceraatemesis 
or uterine haemorrhage may appear. The breath has a sickly , odour. 

The mere presence of blood-stained contents in the vesicles, especially 
those on the legs, apart from haemorrhages into the bases of the pocks, in the 
skin and elsewhere, is not of bad prognostic importance. 

Anomalous types of small-pox. — There have occurred, especially in Brazil 
and the West'Ifi'diesV'bfir^^^^ Australia and parts of Europe, out- 

breaks of an infectious disease bearing a resemblance both to small-pox 
and chicken-pox. This is variously known as alastrim, amaas, and varioloid 
varicella. The names para-variola and variola minor have also been sug- 
gested. It is now looked upon as a variety of small-pox, from the ordinary 
form of which it differs in its mild course and low mortality, and the fact that 
it attacks adults rather than children. The lesions are superficial, their 
appearance may be delayed and their evolution is more rapid than in small- 
pox, but their distribution is similar. The vesicles have a chalky appearance, 
are often unilocular and not umbilicated. The resulting crusts are amber- 
ooloured. Although the invasive symptoms may be rather sharp and accom- 
panied by vomiting, there is no secondary fever, and the protective power of 
vaccination is not so definite as in ordinary small-pox — indeed, it is possible 
to vaccinate successfully some of the victims during convalescence. 

Complications. — During the later stages and in convalescence, boils 
and^u perficiq .| jftj^gcesses often cause trouble. Septic rashes, erysipelatous 
or impetiginous infeci^ns may spread from the pocks. “The cervical and 
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ai^larj^ j[landB n^^J;)§ppme even suppurate. In the more 

severe oase^Bed^sores may rapidly form over pressure points. Rarely death 
is due to sep ticflBm ia arising from these cutaneous affections. 

Ocular complications are important. Conjunctivitis is common. Pustules 
may form on the palpebral or ocular conjunctiva. The eyelids often become 
inffamed and oedematous. A rapidly spreading h;eratitis may lead to slonghf « 
ir^ of the cornea, but corneal ulcers are more common and sometimes lead to 
pe^“rati6ff "iBtnd panopKtlialmitis. Iritis is rare. Retinal haenionhages 
some^mes cause blihdhessr'The scars of the corneal ulcers may much impair^ 
the sight. Otitis media is cpippaxatively common. 

LaryngeaTmSammation may be so severe as to necessitate tracheotomy, 
and may lead to perichondritis and p^cjQsis. Bronchi tis j ^udoblQPch o- / 
pneumo nia are frequent and often accelerate death. Lobar pneumonia and , 
puruISit pleurwy are rare. Endocarditis and pericarditis are " ex^ptio nal, f 
but degenerative changes in the myocardium are nbt infrequentr"15^8ion- ^ 
ally a destructive arthritis supervenes ; it is said to be more common in child- / 
hood. Although albumiriuria is often found, a true nephritis is rare. 

Parotitis is looked upon as a secondary duct infection from the mouth. 
Orchitis sometimes occurs during the acute stage. 

Th rare cases paralysis of the extremities and of the bladder has been 
noted. A taxy a nd^rUoulfttoxy defect may supervene, and sometime s hem^-/ 

plfigia^occurs. The underlying lesions may be peripheral neuritisj jg ^tchy 

myelitis or encephaUtis. 

1 Disfigurement of the face, permanent blindness, deafness and some- 
\ times alopecia may be the legacies of a severe attack. 

Diagnosis. — The whole body should be stripped and examined in a good 
light. In some cases a preliminary bath is needful. Attention should first be 
focused on the d istribution rather than on the character^^ Jbj^nnah. Too 
much reliance should not Be^ceJ^n^ottines or umBSicatron. The condi- 
tion as to vaccination should be ascertained and the nature of any prevailing 
epidemic borne in mind. 

The initial fever may itself lead to difficulty in diagnosis ; the symptoms 
of onset are somewhat similar to those met with in other acute diseases, parti- 
cularly influenza, pneumonia and cerebro-spinai fever. Severe prostr atio n 
and ,.baj2kache, when present, a re suggestive . Often the diagnosieTis not 
certain until the true eruption appears, but the appearance of a petechial 
prodromal rash in the groins may enable earlier recognition. As regards 
influenza, it Is more common for small-pox to be at first mistaken for this 
disease than for the converse to occur. Lumbar puncture is available in 
cerebro-spinai fever. In pneumonia sooner or later lung signs appear. 
Precipitate certification of a supposed case of small-pox, even in a contact 
is unwise ; it is better to await the appearance of the rash, remembering 
this should appear first on tlj^fuxahaad, near the roots of the che ' 

booea,.iidea-o£_tlmJMW, interior oft 

moiUJhehould also be inspected and any parts of the skin which nave been 
subjected to special irritation. 

The modromal rashes, if purpuric, may be confused with different varieties 
of pufpWIrf^ iiii^lilMtous, with scarlet fever, measles, rubella, urticaria or 
other forms of erythema. 

The characteristic groin mall-jpox should 
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be remembered, and is of great aasiat^^oe in diagnosia. Mere wide^pread 
purpurio rashes, however, are at times misdiagnosed as febrile purpura until 
the occurrence of smalLpox in contacts reveals their true nature. Oonveraely, 
febrile purpura and purpurio rashes ooeuiring in ulcerative endocarditis, 
cerebro-spinal fever and other conditions may be mistakenly thought to inr 
dioate smalLpox. The distribution of the rash and the character of aecomr 
panying symptoms should he noted. Physical excunination of the organs 
may reve^ signs which help to clear up the diagnosis, which may be very 
difficult. 

A scarlatiniform prodromal rash is distinguished from scarlet fever by 
the absence of tonsillitis and of punctate redness of the soft palate. The 
rash on the skin is not definitely punctate and the area of ciroumoral 
pallor wanting, The tongue is not typical nor are the tonsillar lymph 
glands enlarged. 

Morbilliform prodromal rashes hear only a very superficial resemblance 
to measles. The diagnosis is discussed later. Nor should rubella be confused 
if its characters he borne in mind. The initial erjrthemaa may resemble 
those induced by antitoxic serum, by soap enemas and by drugs. The 
characters of these rashes are given in the article on scarlet fever. 

The true eruption of small-jwa may be confused with measles, chicken- 
pox, perhaps ty^oid or typhus, also with various forma of papular erythema, 
urticaria, acne, papular and pustular ayphilicjes, and glanders. Sometimes 
drug rashes, particularly those due to iodides, lead to mistakes. Measles 
on the face may bear a close resemblance to the papular eruption of small- 
pox. It is distinguished by the catarrhal symptoms, Koplik’s spots, the 
distribution of the rash on the body, and the fact the temperature t^da to 
rise as the eruption increases instead of falling as it does in small-pox. 

The differentiation of some cases of chicken-pox is a great source of diffi- 
culty. For although chicken-pox is a diaeaaa.of childhood whilst amdl-j)QX' 
now chiefly affects adults, yet oases of chickerr-pox"!!! the adiiTl are not in- 
frequent, and in them the prodromal symptoms may be sharp and the rash 
not appear until the second or third day. Chicken-pox presents the following 
distinctive characters : 

1. The rash of chicken-pox appears first qn ^e trunk, and is 

the trunk, face, npper arms^and thighs. Tt avords^fhe extremities of the 
limbs. It does not es^pially select irrit^^ted areas, n or do es it avoid the 
axillft and firoin . "THe presence"^ of many lesions on the palS^ bqIgs is 
greatl j ag ainsrohioken-pox. 

2. The eruption comes out in distinct crops over 3 to 5 days or more. 

3. The vesicles develop much meue rapidly and are mature in 24 liours. 

’ 4. The lesions are superficial and unilooular, rarely umbdlicated. Their 
bases are not indurated. Near fle:|:urea they may assume an oval outline, 
sometimes they are iri:egular or crenated. 

5. Poc]^ erf ci development may be present at the same time 

on a given area of akin. 

6. This iesidns’life smaller. Pustules and scabs half an inch across are 
almost oeiiaIhIy~due To^^ 

7. Sucoessful vaepination within 5 3 FcarB or revaccination within 10 years 
is evidence against the disease being small -pox. Chicken-pox does not 
protect against successful vaccination in an unprotected individual. If the 
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disease be small-pox, vaccination will prove unsuccessful. This rule, how- 
ever, is not absolute. Vaccination may prove successful in anomalous 
forms of small-pox, and has Ixjen alleged to take in ordinary small-pox on 
rare occasions. 

Confusion with typhoid and typhus is uncommon, and should be eUminated 
by taking into consiaeration the distribution of the rash and character of the 
other symptoms. In distinguishing other skin eruptions it should be re- 
membered e|;ythema8 are often polymorpliic. They may show occasional 
vesiculation wliicli is quite superficial and are sometimes febrile. Acne 
affects the face, shoulders, back and chest ; it is chronic, afebrile, and 
often associated with comedones and scars. The lesions may be pustular 
but are never vesicular. The lesions are not found on the forearms or hands. 

If syjJbilis be borne in mind its eruptions are not likely to l>e mistaken. 
Reliance must be placed upon their distribution, polymor phic c hara^er, 
otlier signs of syphiUs, the history and the Wassermann reaction. A patient 
with syphilis may also have small -pox. Glanders is rare, but when the 
nodules on the face suppurate and are accompanied by fever, small-pox may 
be suggested. There is usually a nasal discharge and a history of association 
with horses. Bacteriological examination will show the BactUua mallei. 

Certain laboratory tests have been elaborated for the detection of small- 
pox. Of these, Paul’s test is of value. It is carried out as follows. A rabbit’s 
eyes are cocainised. One is scarified with the contents of a suspected pock, 
the otln^r is simply scarified as a control. At the end of 48 hours the rabbit 
is killed and the eyes are examined in a sublimate bath. In the case of 
small-pox or vaccinia, but not of chicken-pox or other vesicular eruption, 
the inoculated cornea shows opaque white elevations on a milky background. 
The other cornea is evenly opaque without epithelial pla(jues. Guarnieri 
bodies arc present in the plaques. A more certain test and oiu* more easy 
to apply and appraise is intradermal inoculation of the rabbit with material 
from a small-pox vesicle. After a short incubation period a characteristic 
infiaiumatory reaction ensues. This reaction remains in abeyance when 
serum from a rabbit hyperimrnunised with vaccinia virus is mixed with the 
small-pox material before injection into the dermis (Ledingham, Defries 
and Mdvinnon). Other testes depend on the production of allergic reactions, 
as, c.//., when small-pox material is inoculated intradermally into a rabbit 
whieli has been hyperimimiiiLsed with vaccinia virus. 

Prognosis. — Natural sraall-pox has a mortality which varies from 25 to 
even 4Q per cent. The prognosis may be considered under the following 
heads: (1) The vaccinal condition of the patient; (2) the age; (3) the 
nature of the attack ; and (4) the character of the prevailing epidemic. 

1. When a vaccinated person takes small-pox the nature of the attack 
usually indicates some residual immunity, the severity of the disease being 
less and the mortality much lower than in the unvaccinated. The presence 
of large, well-foveated vaccination scars renders the prognosis very favour- 
able. After the age of 15 the protective influence of infantile vaccination 
will to a large extent have disappeared, but re vaccination at puberty, properly 
performed, confers a high degree of immunity for the rest of life. 

2. The death-rate in the firat A-ynara of Jife is very high and may exceed 

40 per cent. Alter that there is a fall, at first gradual, then considerable^, up 
to the age of 15,ox,.20,,aid4ich is^ thq, period. Subsequently 

1 8 
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the rises steadily and may even exceed the figures given for the 

first quinquennium. vaccinated, however, the younger the patient 

the more certain is recovery. If revaccination has not been performed, 
as age increases the mortality does so also, and may reach 15 per cent, in 
persons over 30 years of age. 

3. The nature of the symptoms is important. Mild invasion presages 
a mild attack. Severe invasive symptoms usually, but not invariably, mean 
a severe infection, but they may precede mild attacks in the vaccinated and 
sometimes in others. Prodromal rashes of a vivid lobster hue, especially 
if petechisB be present, are the heralds of grave, often haemorrhagic infections. 
Very intense backache is also an ominous invasive symptom. The more 
profuse tjie pustular rash the worse the prognosis, but the intensity of the 
supptirative stage is much modified by previous vaccination. Confluent 
eruptions mean a bad outlook, whilst patients in whom the rash remains 
discrete usually recover. HsemoiThagic small-pox is always fatal. 

Other unfavourable sympfSTns are incomplete remission between the 
primary and secondary fever, sleeplessness, active dehrium, especially in 
drinkers, considerable implication of the larynx and broncho-pneumonia. 
The influence of pregnancy in inducing abortion and miscarriage has already 
been mentioned. 

4. Epidemics vary much in their severity and mortality. In some the 
disease is so shght and the mortality so low, that doubts arise whether the 
epidemic is really small-pox. 

Treatment. — Prophylactic. — Efficient vaccination and re vaccination are 
the most powerful safeguards. The chief measures to be taken when tiie 
disease is recognised are the following: (1) Prompt removal of the patient 
to an isolation hospital. (2) Thorough disinfection of infected rooms and 
clothing. (3) Immediate vaccination or revaccination of all other members 
of the household and of contacts. Four or even more days after exposure 
vaccination may prove effectual in preventing the disease, at all events will 
modify it, (4) Quarantining of contacts for 16 dftys,^ or a daily inspection so 
that initial symptoms may be detected at once. (5) Notification of schools 
or institutions attended by inmates of the same house'. 

Inoculation with small-pox, which prior to vaccination was a method 
of prophylaxis, is said in some instances to have had a mortality of 2 or 3 per 
cent. ; but even this compares favourably with a mortality of 50 per cent, 
as seen in some epidemics of ordinary small-pox. InocularioJDt^ however, 
was found to spread the disease, and so has, in EngbindTheen iiuide a peual 

Genertd. — This is purely symptomatic. Abundance of fresh air, cool 
surroundings, and not too great a weight of bedclothes, fluid diet, regulation 
of the bowels, and tepid sponging night and morning form the regular routine. 
The inouth should be cleansed regularly with peroxide of hydrogen, alkaline 
carbolic lotion, or some other mild antiseptic, and the nose gently douehed 
or liquid paraffin instilled. A water pillow may be necessary in some cases. 
Severe pain in the head and back during the invasive stage may l)e 
mitigated by the application of an ice-bag to the scalp and use of fomentations 
to the back ; at the same time aspirin, phenacetin, or chloral and bromide may 
give relief ; but the drug most generally useful, both in this stage* and in the 
sleeplessness, delirium and discomfort of the secondary fev(*r, is opium in the 
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form of Sometimes paraldehyde is effectual. 

Delirious patfents sfiould never be left alone. The i n tracta ble vomitin ^ 
of the early stage is allayed by citrating or peptonising €lif‘ milk or siilistitut- 
ing ice and champagne. TincttSre of iodine in 5-nunxm doses is also useful. 
When fever continues high and is accompanied by toxaemia and delirium, 
tepid sponging may be replaced by hot or cold packs with advantage. Many 
methods have been tried of aborting the eruption and preventing the subse- 
quent pitting. None are effectual. Evacuation of the contents of the pocks 
as soon as fluid appeared in them used to be recommended. Some advocate 
painting the face with tincture of iodine, diluted if painful, twice a day for 
the first 8 or 10 days, and then applying vaseline ; or, better, a saturated 
(5 per cent.) solution of potassium permanganate may be painted over the 
whole tody three times a day until scabbing begins, and afterwards less 
frequently. The application of a lint mask soaked in glycerine is useful, 
and glycerine may also be applied to the hands, or a dilute carbolic compress 
substituted. When the eruption is thick in the scalp it may be necessary 
to cut the hair short. The administration of salol in 10-grain doses every 
4 hours is believed to modify the pustular stage. An attempt to combat 
the amount of suppuration by exposing the patient to red light, whereby 
actinic rays are cut off, is recommended by Finsen,n5uOs sai3 to prove 
too ,<J,epi:essing. To mitigate the offensive odour which emanates from the 
skin, dilute carbolic lotions may be used (they also relieve the itching), or 
creosote may be vaporised in the sick-room. Stajcch. poultices and alkaline 
washes are used for the removal of refractory crusts and zinc ointment 
applied. The eyes require special attention ; they should be bathed with 
boracic lotion atTrequent intervals, and dilute nitrate of mercury ointment 
smeared oii the edges of the lids. Should keratitis threaten, an ointment 
of atropine with yellow oxide of mercury should be ap])lied. 

Lar yi;] |gitis calls for a steam tent and inhalations of benzoin or lysol. 
Heart failure is combated by the usual methods, and strychnine is useful as 
a nervous and respiratory stimulant. During decrusting and convalescence 
frequent warm baths are grateful, and quinine is a useful tonic. 

Patients are to be regarded as infectious until the scabs are all separated 
and the skin quite healed. 


VACCINIA 

Vaccinia or cow-pox, a disease which at one time was very prevalent 
among cows, but is now rare, is characterised by a vesicular eruption on the 
udders and teats. The vesicles, which are surrounded by an inflammatory 
areola, may by rupture form extensive irregular ulcers. Abrasions on the 
hands of milkers may be accidentally inoculated from these lesions and they, 
in turn, may inoculate other cows in the herd. The hands of the infected 
milker show vesicles with surrounding induration, the axillary glands become 
swollen and there is some fever. Individuals thus inoculated are protected 
from small-pox, and Edward Jenner made practical use of this fact by in- 
culcating the practice of deliberate vaccination and transference of the virus 
from arm to arm. In addition he demonstrated that those thus inoculated 
were refractory to subsequent deliberate inoculation with the virus from 
small -pox lesions. 
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After long dispute, the question of the actual identity of cow-pox and small- 
pox has practically been settled by animal experiment in favour of Jenner’s 
view that the two diseases are one and the same, small-pox virus being so 
attenuated and modified by its transmission through the cow that its inocula- 
tion results only in a local lesion, a lesion which, however, affords a high degree 
of protection against subsequent attacks of small-pox. Vaccinia also differs 
from small-pox, whether the latter be natural or deliberately inoculated, in 
that it has lost its infective character, and so can be used for purposes of 
vaccination without risk of propagating small-pox in the community. We 
may define .yaccinia as variola which haa been modified by transmission 
through cows or ogives. 

The histology of the vaccine vesicle is in every respect comparable to that 
of the lesion of small-pox. It goes through the stages of papule, vesicle 
and pustule ; and loculation is produced owing to the porsistemee of the 
remnants of vacuolated epithelial cells in the form of septa. 

For the purpose of vaccination vaccine lymph is prepared by the inocula- 
tion of healthy calves, the contents of the vesicles being collected and fn'cd 
from pyogenic and other extraneous organisms by admixture with glycerine. 
This process of glycerinisation kills most of the adventitious germs, but leaves 
the virus of vaccinia uninjured. The lymph thus prepared is stored in capil- 
lary tubes and will remain efficacious for at least 8 months. Its use is prefer- 
able to the direct inoculation from human vaccine vesicles. 

The operation of vaccination is carried out as follows : An area of skin over 
the insertion of the left deltoid muscle or on the outer side of the thigh is 
carefully cleaned with soap and water, and afterwards with etiier. The con- 
tents of a tube of lymph are then ejected on to the cleansed area in 2, 3 or 
4 separate portions, according to the number of insertions })roposed. 
Scratches are made through the drops of lymph with a sterile lancet or sterile 
needle, care being taken to avoid drawing blood, and the lymph gently rubbed 
over the scratches with the instrument used. The scarified spots should be 
at least an inch distant from each other to avoid confluence. The lyuu)li 
is given a few minutes for absorption, and any excess in removed with sterile 
wool. The scarified area is covered with sterile gauze. The whole j»rocedurr 
must be carried out with strict regard to asepsis. 

If the operation be successful, inflamed areas ap})ear at t})<* sites of 
inoculation, and by the third day become distinctly })a,pular. By the fifth 
day, small clear vesich's have formed which slowly increase in size and be- 
come depressed at their centres. By the eighth day the vt sicles are large, 
sharply defined, and their inflammatory arcolie are confluent. From t-hLs 
time the contents become increasingly cloudy. The vesicles atUiin their full 
size by the twelfth day and collapse. By the t(;nth or twelfth da y a brownish 
scab is forming. This after a time separates, leaving a depressed and pitted 
or foveated scar which at first is livid, but in course, of time becomes dull 
white in colour. 

Headache, malaise and fever accxjmymny inaturation of the vesicles at 
the beginning of the second week ; the axillary glands may l^^a ome enlarged 
and tender and the spleen palpable. Sometimes febrile disturbance is 
noticed as early as the fourth day. 

In re vaccination, the events are similar, but both the local and constitu- 
tional disturbances are less pronounced ; sometimes they fail to appe^ir at 
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all. The lesions may run a very rapid course, aborting at the papular or early 
vesicular stage. Sometimes a slight itching and glandular tenderness are all 
that is observed. 

Natural insusceptibility to primary vaccination is excessively rare, and at 
least tbneo^jiucceaBive attempts should be made before insusceptibility is 

assumed. 

Although infants can be vaccinated successfully in the first few weeks 
of life, under ordinary circumstances the best period is from the second to 
the . memth. Revaccination is advisable after the seventh year, and 
when small-pox is epidemic. 

The degree of protection afforded against small -pox is in some degree 
proportional to the extent of the vaccinal lesion, and the resulting ac^irs should, 
together, an anaa of not leas than half a square inch. Hence the advice 
^ways td'mate at least two insertions and preferably four. The test of a 
successful scar is its depression and foveation. The period of immunity may 
be regarded as not Je;s8 than 7 years. 

Risks of Vaccination. — Fugitive erythemata, which are sometimes 
scarlatiniform, measly or urticarial, may appear about a week after vaccina- 
tion; they resemble serum*''rashes. Ery^j.jpela8, septic infection and ceUuHtis 
sometimes result from the use of contaminated lymph or the lack of proper 
cleanliness at the operation or after. Under modern methods of glycerinisa- 
tion and asepsis, these should not occur. There is no doubt, too, that syphilis 
has on rare occasions been conveyed by arm-to-arm vaccination. In such 
cases, the chancre does not appear before the fifteenth day, and is usually 
later. The calf being insuacqatible to syphilis, the use of calf lymph has 
abolished this danger. Tetanus is another infection whi(ih has occasionalTy 
resulted, especially in hot climates. Tuberculosis and leprosy have also been 
cited as possible sequels, but with little or no proof. The addition of glycerine 
to the lymph kills the tubercle bacilli. The appearance of e czema and 
impetigo has been attributed to vaccination, as also a somewhat persistent 
form of anremia. A rare sequel, to which attention has been drawn recently, 
is a form of encephalo-n^elitis. It sets in 7 to 12 days after vaccination, 
with headache, ‘Vomiting an^ paresis. These symptoms become aggravated, 
and delirium may pass into coma and death, but recovery is possible. In 
other cases th(3 symptoms are more suggestive of meningitis, tetanus, or 
lethargic encephalitis, with ocular palsies. 

Quiescent infection may be brought into activity and prominence by 
vaccination ; this is the case witK congenital syphilis and tuberculosis. Hence 
the advisability of postponing vaccination should the infant show signs of 
malnutrition or ill-health. 

VePy"Tu rely tte'^coiirse of vaccinia is characterised by the appearance of a 
generalised vesicular eruption, the lesions appearing in successive crops, and 
passing through the stages of papule, vesicle and crust. Generalised vaccinia 
of this type is usually febrile. 

Ac^dental vag^ia is the term applied to fortuitous inoculation from a 
vaccinal lesion. Mothers are sometimes thus inoculated from their infants, 
'file condition should be borne in mind. When occurring on the face, there 
is much oedema with swelling of the lymph glands, so that anthrax has been 
suspected. The vaccinated baby may also, by scratching, inoculate its own 
nose, cheeks or other parts of ita body. 
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Protection afforded by Vaccination. — The immunity to small- pox 
which vaccination confers is not necessarily permanent. A child vaccinated 
in infancy should be revaccinated at the age of 7 years and again in adult 
life. Whatever their vaccinal condition, with the possible exception of those 
vaccinated within 2 years, persons coming into contact with small-pox should 
be revaccinated at once. 

Since vaccinia has a shorter incubation period than small- pox, a person 
successfully vaccinated or revaccinated within 3 days of exposure to the latter 
disease will, in all probability, escape it. Ricketts makes the following state- 
ment : “ The period of incubation of small-pox, counting to the outcrop of the 
rash, may be taken as 14 days. If this period be divided into three intervals 
comprising 7 days, 3 days and 4 days, it will be accurate, in the main, to say 
that a successful vaccination done in the first period will wholly prevent the 
attack, done in the second will have more or less effect in modifying the 
eruption, and done in the third, will merely add to the patient’s troubles.” 

For a discussion of the evidence in favour of the practice of vaccination 
in the prevention of small-pox, the student is referred to the larger treatises. 


CHICKEN-POX 

Synonyms. — Varicella; Glass-pock; Water-pock. 

Definition. — An acute infective disease, characterised by a rash which 
tends to appear in successive crops, each lesion passing rapidly through a 
papular stage to one of superficial vesiculation and subsequent partial pustula- 
tion. The lesions then desiccate and scab. 

iEtiology. — Chicken-pox is universally prevalent and highly infectious. 
One attack usually affords complete protection, second attacks being ex- 
tremely rare. It is mainly an affection of middle childhood, being uncommon 
after 10 years of age, but adults may contract it, and infants are ndf^m- 
pletely immune. Season and climate are not known to exert any influence 
on its incidence. It affects both sexes. Infection is in most cases direct, 
but articles of clothing may remain infectious for a considerable time, and the 
disease is sometimes carried by a healthy intermediary. The dried scabs 
can communicate the disease, probably by ingestion or inhalation. Like 
small-pox, chicken-pox is inoculable from the vesicles — but not easily. Con- 
valescents from acute diseases, particularly from measles, diphtheria and 
scarlet fever, are believed to be peculiarly susceptible to chicken-pox. The 
disease occurs sporadically or in the form of limited outbreaks. The infective 
agent is unknown. 

’ Pathology. — Micro-organisms occur in the pocks, and protozoon-like 
bodies have been described similar to those seen in vaccinia and small- pox. 
The inflammatory lesions are more superficially situated in the skin than 
those of small-pox ; but the process of vesiculation is similar. Loculation 
is indistinct, and umbilication exceptional. When the clear vesicles become 
clouded, but rarely before this, polynuclear and mononuclear cells are 
found in their contents. 

Symptoms . — Incubation period . — This is usually a fortnight or a little 
more ; but extremes of 11 to 23 days are mentioned. 

In childhood the appearance of the eruption usually constitutes the first 
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sign, and is taken to indicate the first day oi the disease. In adults slight 
pyrexia and sometimes headache, shivering, and even pain in the back may 
precede the eruption for 48 hours. In exceptional cases, mostly in children, 
vomiting and convulsions have occurred. 

Prodromal rashes are not very uncommon. A patchy or uniform bright 
red erythema, which may be punctate, sometimes precedes the eruption for 
some hours, and may be mistaken for scarlet fever ; it avoids the face. Much 
less frequently the prodromal rashes are measly or urticarial in appearance. 

The eruption of chicken-pox appears first on the trunk, but soon invades 
the face, the scalp and the proximal parts of the limbs. Sometimes it is 
on the face that it is first noticed. Occasionally the eruption invades the 
mucous membranes, especially the fauces, soft palate and the pharynx. 
The spread of the rash does not conform to the orderly progress of small-pox, 
it ajgi^ears in several props on successive days ; these may come out for 2 or 
3 days in mild cases, for a week or more in those which are severe. The total 
ntriiiber of lesions may be anything from a few to some hundreds. They are 
thickest on the trunk, especially on the back, and next to this on the face and 
in tlie scalp. They tend to invade the limbs from above downwards, being 
sparse and often small on the distal portions ; a few vesicles are occasionally 
seeTl'tTn the palms and soles. The axilla does not escape as in small-pox, 
and it is unusual for the rash to show an especial incidence over ridges, 
pressure points or irritated areas. 

The lesions are in turn macular, papular, vesicular and mildly pustular. 
The macules are very transitory, soon becoming rounded or ovoid papules of 
a pinkish colour and slightly salient, something like the rose spots of typhoid, 
or larger. Vesiculation rapidly ensues, and is complete in 24 hours or a little 
more. The vesicles seldom exceed a third of an inch in diameter. They look 
like translucent droplets, lying on rather than in the skin. An areola may or 
may not be present. On the scalp, forearms, hands and feet they may appear 
deeper, and show some hardness. Some assume oval or irregular outlines, 
especially when lying near creases or folds of the skin. On maturity the 
vesicles assume a pearly hue. When punctured, most of them collapse 
entirely, and urnbilication is rare. Confluence of adjacent vesicles hardly 
ever occurs. Owing to its itchiness, the rash is often infected by scratching 
or rubbing, and then the lesions become larger and more inflamed. Other- 
wise the vesicles dry up into superficial brown scabs in a day or two, which on 
separating leave slight pink stains, but no appreciable pitting. 

The appearance of the eruption in successive crops leads to the pres- 
ence at the same time on a given area of skin of lesions in all stages of 
development, i.e. papules, vehicles, small pustules and scabs. On mucous 
membranes the vesicles soon rupture and leave shallow grey ulcers, often 
with red areolye. 

Slight pyrexia usually accompanies the appearance of the rash. Some 
cases are apyrexial throughout. Rarely the temperature rises as high as 
103° or 104° F. Successive crops of spots may be accompanied by successive 
exacerbations of fever. Constitutional symptoms as a rule are absent. 

Fane^ie^.— Chicken-pox varies much in intensity. It may be so mild 
that only one or two pocks are recognised. As mentioned above, sharp 
invasive symptoms may mark its advent in the adult. There are three special 
varieties of the severe disease : (1) Varicella bullosa ; (2) Varicella gangrenosa ; 
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and (3) Varicella homorrJmgica. In F. huUosa the vesicles rapidly form 
large blebs, which on rupture leave painful raw surfaces. F. gangrenosa 
is seen in debilitated children and those recovering from scarlet fever ; 
large dark crusts form, and on separation reveal unhealthy ulcers which 
may spread on the surface and in depth with great rapidity. Constitutional 
disturbance is severe, and pulmonary complications often supervene. F. 
hcB/norrhagica is mie ; hffiiuorrhages occur into the vesicles and intervening 
skin, and bleeding sets in from the mucous membranes. 

Complications. — Slight bronchitis is present in some cases. Laryngitis 
may occur, but is rare. Pocks on the conjunctivae, vulva or j)repiice may 
give rise to troublesome symptoms. Accidental septic rashes sometimes 
appear in the eruptive stage. Nervous complications have at times been 
observed, amongst them encephalitis, poliomyelitis, peripheral neuritis, 
paijilloedeina, convulsions and chorea. Exceptionally, an acute nephritis 
appears in the second week, and sometimes an arthritis. 

Herpes loster seems to bo in some way connected with chicken-pox. 

I Rarely an eruption of herpes is, sometimes w'ithiH 24 hours, followed Ey tTie 
I rash of chicken-pox. in other cases an eruption, from its distribution 
V diagnosed as herpes, has given rise in contacts, after an incubation period of 
. from 12 to 21 days, to undoubted chicken-pox. 

Diagnosis. — Tiie chief diagnostic difficulty wliich arises is in connection 
A mild or modified case of small- pox may erroneously bo 
supposed to be chicken-pox, or chicken-pox with a profuse eruption and con- 
stitutional, or the rare haoraorrhagic, symptoms may be supposed to be small- 
pox. The difierential diagnosis, in which the distribution of the rash is of 
primary importance, is considered in the article on sraall-pox. Here it may be 
jatated that in a patient under 10 years of age, with well-foveated vaccination 
.|scar3, a profuse eruption is generally chicken-pox, whilst a scanty eruption 
jwith well-marked invasive symptoms is more likely in these circumstances to 
be modified small-pox. 

The erythematous prodromal rash may simulate sQ.arlet fever; but the 
other signs of this disease are wanting, and the chicken-pox eruption appears 
within 24 hours. Acne iform eruptions on the trunk are distinguished by their 
distribution, the absence of successive crops and by chronicity. 

The crusts of impetigo, when they appear on the trunk, as well as on the 
exposed parts, may be a cause of great difficulty. The historv and duration, 
as well as the distribution of the lesions, will help. 

Pemphigus, which has large bullas ; dermatitis herpetiformis, which is 
very apt to be recurrent or relapsing, with multiform lesions both on skin 
and mucous membranes ; and herpes zoster, which on rare occasions is said 
to. be accompanied by a generalised eruption of superficial vesicles, may all 
give rise to uncertainty. 

A varicella-like type oUyphiliie is known. It has not the same distribu- 
tion as chicken-pox, it usually affects the trunk, is much more {)er8i8tent, 
and is accompanied by other evidence of its nature. 

Prognosis.—Death is very rare. The gangrenous form may prove fatal 
to debilitated or tuberculous children, and the rare hgernorrhagic form is said 
by most authorities to have a very bad prognosis. 

Treatment. “Although most infectious in the })re-eruptive and early 
eruptive stages, patients should bo isolated until every scab has separated 



TYPHUS FEVER 


281 


I — usually a period of 2 or 3 weeks. They should be confined to bed dutin^i 

( the eru]>tive period. Skin irritation may be allayed by mild dusting powders, 
and it is sometimes advisable to fix the arms in light splinta, so that the 
I lesions may not be scratched and infectexl. It is rarely necessary to cut ofi 

I the hair. Inflamed pocks may need fomentation with boric acid. Crusts 

' wliich re-forju may be removed by slarcdi poultices and zinc or mercurial 

ointment applied. During the febrile stage light diet is advisable. Gan- 
grenous varicfdla may ])e treated by prolonged immersion in a warm bath 
followed by the application of lotio hydra rg. perchlor. (1 in 2000) to the 
lesions. A liberal diet with tonics and stimulants is necessary. 

When discharging patients particular attention should be paid to the 
scalp, as scabs may reiuain entangled in the hair. It is doubtful if lesions 
which have crusted several times are still infectious. The quarantine period 
for contacts is 3 weeks. 

TYPHUS FEVER 

Synonyms. — Jail Fever ; Camp Fever ; Ship Fever ; Typhus 
Exanthemicua. 

Definition. — A highly contagious fever characterised by sudden onset, 
severe prostration, a characteristic rash, and termination by crisis about 
the fourteenth day. The infection is conveyed by body lice, perhaps through 
tli(‘ir bites, but more probably by cutunf^niV 

by scratching. Head lice and cextuin tiefc are also "beTievod to be possible 
vectors of the disea^“ 

i^^tiology, — Most of the factors which conduce to the spread of typhus 
operate by their influence on the parasites by which the disease is con- 
veyed. The lice j^ass directly from the sick to the healthy, or by means 
of garments, bedclothes, and mattresses which have been in contact with 
those infected. Crowding of the sick together in dark, ill-ventilated 
rooms greatly favours the possibility of infection, whilst in the presence 
of free ventilation very close contact is necessary before the disease is 
contracted. 

F. V I f i n th P IiiJigg, na ip and the excreta are 

believed to be capable of conveying the infection, and the bodies of those 
dead of the disease have been supposed to retain their infective ]»oweTS 
until decomposition sets in. These beliefs, in view of the part played by 
lice, obviously need revision. Typhus carriers are always verminous 
p(?t§Qi]L8. Clothes which harbour infected lice have often transmitted the 
‘ disease to distant parts. 

Typhus is a disease of cold and temperate climates ; it occurs in those 
months of the year when confinement within doors and overcrowding are 
most likely. I n th e tropics it Js uncommon. In hot climates frequent | 
bathings scantiness oTaftire, free action of the skin, and the inimical effect | 
of high temperatures on lice are all factors which prevent the spread of the i 
disease. 

Predisposing causes are verminous infestation, overcrowding, and dcstitu- 
tion. Typhus is a disease of crovvded insanitary towns, prisons, barracks 
and vMiips. Fpidemics are particularlyTiable to occdrlniiimes of war and^ 
fa miiie. iSflsery^ bodily fatigue, alcoholism and fear also predispose to the 
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infection. Typhus is rare in England, but endemic foci still persist in Irish 
and perhaps some Scottish towns. In Russia and Eastern Europe the 
disease is very prevalent, and d great epidemic ravaged Serbia in the early 
days of the Great War. It has also been recognised in Canada, New York 
(Brill’s disease), Mexico (where it is known as Tabardillo), Manchuria and 
other places. 

Typhus attacks persons of all ages and both sexes. The gr^test mortality 
is in those above middle age (at 50 years it may be 50 per cent., and between 
75 and 80 years, nearly 85 per cent.) ; attacks in the young are less severe 
and very much less fatal. In populations where the disease is endemic 
attacks may be very mild, but when introduced into other places the type 
inay prove excessively severe. 

Pathology. — The post-mortem appearances are those common to 
many acute infections and are not in themselves characteristic. Decom- 
position is early and rigor mortis of short duration. Livid patches and 
petechial spots are evident in the skin. The viscera are passively 
congested, and the blood remains fluid. The heart is soft, and its muscle 
fibres granular. The liver, kidneys and other parenchymatous organs 
show cloudy swelling. Hypostatic congestion of the lungs and catarrh of 
the air-passages are common. The absence of characteristic lesions in the 
bowel afEords a distinction from typhoid fever. Beyond occasional meningeal 
cbllgestion the central nervous system appears normal. Zei^r’s degenera- 
tion may be found in the voluntary muscles, as in typhoid. 

Microscopical examination reveals the presence of nodules of endothelial 
proliferation in the small arteries of the skin and of the brain, also in those 
of the muscles and viscera. 

Of late, much importance has been attached to the discovery of Rickettsia 
bodies {Rickettsia prowazeki). These are small and bacilliform, not more 
than 2 by 0*3 /x in size. They stain pink by Giemsa’s stain, often only at 
their poles. Rickettsia bodies are found sparingly in the blood taken from 
a patient on the seventh to the twelfth day of the disease, and also in infected 
lice and their excreta. Similar bodies have been dcjscnbed in the vascular 
lesions and in the endothelial cells of the liver. 

An agglutinative phenomenon which goes by the name of the Wed- 
Felix reaction aflords a valuable means of recognising the disi^a.se. The 
reaction is named after two observers who discovered in the urine of jjalicuits 
sufiering from typhus an organism of the Proteus group which is agglutinated 
in high dilution by the serum of those infected. The strain of Proteus 
concerned is known as X 19, and agglutinations have been obtained with 
dilutions of serum up to 1 in 30,000. Reactions in controls, if Ofxurring at 
all, do not take place in dilutions exceeding 1 in 50. In half the cases of 
typhus the reaction is found by the fifth day, and in practically all by the 
tenth day. There is, however, no experimental proof that Proteus X 19 
is capable of producing typhus, nor does it confer ijiimuiiity to the disease. 
It has been pointed out recently that there are at lt‘ast two varieties of 
Proteus X 19, and that some sera react to one strain and some to the other. 

The Wassermann reaction is almost always positive in typhus if the 
blood is examined before tlie crisis, but beconjes negative again in con- 
valescence (Bauer). 

Symptoms. — The inoubation period in most cases is about 12 days. 
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Eight to 10 days is a common interval when the disease is produced experi- 
mentally. 

The onset is generally sudden. Distressing headache, .giddiness, shi ver - 
ing or rigoF, and frequently vomiting, mark the accession. Pams in the 
limbs and back may be severe, and blunting of the mental faculties with 
great muscular prostration is evident from the first. The tongue u large 
and coated, but soon becomes brown, and finally may be dark and shrivelled. 
Appetite is lost, thirst is great, the bowels are generally constipated, and 
the urine high coloured and scanty, rich in urea and uric acid, but deficient 
in chlorides. Albumin may appear later and the diazo-reaction is very 
consteyi^t. The face is flushed or dusky, the features swollen and the appear- 
ance^apathetic. The conjunctiv® are injected and the pupils contracted. 



Fia. 5. — Typhus fever. Illustrating a somewhat gradual onset and 
abrupt termination by crisis. 


Epistaxis may occur. The spleen may be palpable, but the abdomen is not 
distended. Even early in the disease, especially in alcoholic subjects, marked 
delirium, mania or stupor may be evident. Insomnia is present, or bad 
dreams disturb the rest. Tinnitus occurs, or deafness of nervous origin. 
The tongue is tremulous, and the gait tottering ; if the patient have not 
already taken to his bed he usually does so by the third day of illness. The 
temperature may reach 104‘" F. by the first night ; the acme, however, is 
generally attained on the third or fourth day. Associated with the fever 
is a rapid soft pulse. Marked rapidity of the respirations is also noticeable 
and may lead to an erroneous diagnosis of pneumonia. 

The fever (Fig. 5), which during the invasive stage may show remissions, 
after attaining its maximum, which may be as high as 105° or 106° F., shows 
little or no daily variation. At the end of the first week or a day or two later 
a sudden remission, which is rarely lasting, may occur (pseudo-crisis) ; from 
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this period, however, the fever generally shows some abatement and ter- 
minates by a sudden or somewhat gradual crisis on the tliirteenth to the 
seventeenth day of the disease, 

”Thc rash ^)pe^rs on the fourth or fifth day, first on the axillary folds, the 
sides of tee^chest and the abdomen. It avoids the face, which is^ierely 
li listed and congested, arid does not appear on tHe paTat-e, but with these 
exceptions it may become general all oviir Jihnjhpdy, although it is most 
profuse on the trunk, especially on the back. The three elements of which 
it consistiT are'^papul^B, macules, aiidjictechife. The pa[)ules resemble the 
rose spots of typhoid, being small, raised and pink in colour. At tirst they 
fade on pressure, later they become dull red or brown and indelible. They 
do not appear in successive crops. The macular elements of tlie rash generally 
appear before the jiapular elements and are much larger and blotchy ; they 
appear to be in the skin rather than on it, hence the term subcuticular 
mottling which is applied to the appearance ]>roduced. 'i'he 
best seen about the shoulders and axillae, but often extcmd to the back and 
front of the chest, the thighs and arms. Purple [)etechia" which resemble 
flea-bites and sometimes also purpuric patches are less constant. The latter 
indicate a severe infection, the htBiiiorrhagic cluiracter of wliich may be 
confirmed by the occurrence of haBiuateinesis, meloena or luomaturia. Pro- 
fusion of the rash in typhus is an indication of a severe attack. In mild 
cases the eruption is scanty, and in children it is very evanesrent. Leucory- 
tosis is the rule, the chief increase being in the ji^lyrniclear cells. 

The cerebro-spinal fluid may show a slight lympTioc^’fbsTs, and also give 
a low positive Weil-Feiix reaction. Idie globulin is increased. 

About the end of the second week the patient may be considered to enter 
on the second stage of his disease. There is less complaint of headache ; 
delirium, if present, is less violent and of a muttering rather than maniacal 
type. Prostration may be extreme and sleeplessness pronounceil. The 
face is dusky, sordes accumulate on the teeth, and a curious mousy odour 
emanates from the patient. Day by day the nervous depressiem increases 
and the ])atieut lies helpless on his back wdth a tendency to sink down in 
the bed. The pupils arc contracted, the eyes hJ^lf,QJ)iin>TLnd fixed {coma 
vigil). Although deaf and uuiioticing, he mutters incoherently and can be 
roused with some dilBcult y. Tremors of the tongue and ttmdons, and picking 
at the bedclothes are apt to occur. The pulse quickens and niav reach IdO 
per minute. It is dicrotic or almost imperceptil)lc. The heart's impulse? is 
t'eeble and the first sound faint or inaudible. The biood-pn ssure falls 
steadil}'. Acceleration of respiration is more than (*\er pronounced, 40 
per minute not being unusual ; the breathing is shallow, and hy{Kj8tatic 
congestion of the lung leases occurs. Tiie urine jnay be retaim'd or ])assed 
into tlie bed, as also the faeces, lled-sores are apt to form, d'lie patient may 
pass away in coma from sheer exhaustion, or hyperpyrexia may ]jrecede d(;ath. 

On the fourteenth day, sometimes a little earlier, sometimes later, the 
crisis should occur. condition suddenly improves ; the temperature 

falls, sometimes abruptly, perhaps more frequently by a crisis whicli is a 
little more gradual. Sleep ensues and the patient awak<‘s from his stupor 
with a moist tongue and skin, a clearer intellect and perliaps a slight critical 
diarrhoea. Inclination for food returns, but there is still extreme we akness. 
Some, failing to rally after the ciiais, fall into a state of collapse. In less 
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severe cases, where the typhoid state has not been pronounced, tlie crisis 
may occur rather earlier and recovery be much more rapid ; this is especially 
the case with children. 

y a/ri dies . — Typhus may occur in forms which are characterised by 
extreme mildness or by fulminant severity. The milder types are particularly 
seen among the natives of localities where the disease is endemic, and 
in children. Of the severe types, that known as typhus siderans or blasting 
typhus is the most striking. In this form death may occur within 2 or 3 days 
of the onset. A meningeal variety, accompanied by head retraction, ptosis, 
squint and other nervous symptoms, simulates meningitis. Some cases are 
characterised hy fierce maniacal delirium. Typhus also may assume a 
liSDmorrhagic form, but this is uncommon. Relapse in typhus is almost 
unknown, and authentic second attacks are excessively rare. 

Complications and Sequelae. — Respiratory complications in the form of 
f)ronchitis, broncho-pneumonia, or hypostatic congestion of the lungs are 
the commonest. Rarely laryngitis occurs and may lead to necrosis of the 
cartilages and oedema of the glottis. True lobar pneumonia is hardly ever 
seen. Diarihoea is sometimes troublesome; it may be accompanied by 
abdominal distension and the passage of blood. Femoral thrombosis, 
analogous to that of typhoid fever, is common. Sometimes arterial occlusion 
occurs, leading to gangrene of the extremities. Septic or gan^enous infarcts 
may be formed in the lungs by emboli detached from clots in the heart or 
the vessels. Supyrnrativo parotitis is a rather marked feature of the disease, 
and the inflamed gland may become gangrenous. Gangrenous bed-sores, 
too, are apt to form with great rapidity and pysemic complications may ensue. 
When ty]diufl is followed by hemiplegia or other forms of paralysis, throm- 
bo.sis or embolism of cerebral arteries should be suspected. Mania, melan- 
cholia and dementia are occasional sequels but generally clear up, although 
they may take several months to do so. Amongst rarer complications may 
be mentioned nephritis, cystitis, orchitis and jaundice. 

Diagnosis. — As compared with typhoid, the onset is more su dde n, and 
prostration ia. ear her and , more _proiiQUSpc<i- The aspect is drunken, the 
face congested, the pupils contracted and the eyes suffused. Diarrlioea and 
abdominal symptoms are unusual. The eruption is more profuse and more 
widely distributed, and the spots, which are paler than those of typhoid, are 
accompanicxl by subcuticular mottling. The termination of the fever is 
more abrupt. Blood cultures and agglutination tests are of great value in 
distinguishing the two diseases, and to those acquainted \rith typhus the 
peculiar mousy odour, which is absent in typhoid, is of assistance. 
ynctm onia, especially the apical form wdth slight meningeal symptoms', may 
be mifdalc^ for typhus, but should be eliminated by careful and re})eated 
])hysical examination of the lungs. The hypostatic pneumonia of typhus is 
bilateral and does not show frank signs of consolidation. Herpes may 
occur in both diseases. Meningitis is now easily distinguished by lumbar 
])uncture and examination cerobro-spinal fluid. Ertfiephalilis 

let harg ica, with fever, headaclie and delirium, must be distinguislied by the 
absence of the characteristic rash of typhus, the negative Weil-Felix reaction, 
and the supervention of such signs as ptosis, ophthalmoplegia, and cliarac- 
terislic letliargy from which the patient can be roused. The cerebro -spinal 
fluid may show a lymphocytosis, without globulin increase, or it may contain 
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blood. Urcsmia is sometimes confused with typhus, but is distinguished by 
the absence of fever and rash and the condition of the urine. Difficulty 
occasionally arises with a fading measles rash, but unlike the rash of typhus 
this invades the face. A history of catarrhal symptoms may also be ob- 
tained in measles. The sj^aUed fever of the Rocky Mountains closely resembles 
typhus. In hot climates anil on campaigns other possible sources of error 
in diagnosis are small -pox, relajpsing fever (epidemics of which often coincidci 
with those of typhus), sandfly fever, and malaria. Influenza also nmy 
lead to difficulty. 

Prognosis. — The mortality, which is low in childhood and adolescence 
then progressively increases, reaching 35 per cent, between the ages of 36 
and 40. In aged patients, recovery is the exception. Clinical indications 
of gravity are persistent sleeplessness, marked subsultus, violent delirium or 
convulsions, evidence of a haemorrhagic tendency, a profuse petechial rash and 
continued high fever or hyperpyrexia. Failing circulation is shown by 
lividity, coldness of the extremities and hypostatic congestion of the lungs. 
Suppression of urine and uraemic symptoms are also of grave import, as also 
are gangrenous bed-sores, extensive parotid suppuration and pyaemic 
symptoms. The disease is particularly deadly to alcoholics, and fat subjects 
are much less resistant than the thin. 

Treatment. — Prophylactic . — Every effort should be made to get rid of lice. 
The patient should be stripped, the hair clipped short, and the body shaved 
and thoroughly washed before admission to a ward. The garments of 
attendants should be so arranged as to prevent as far as possible the risk of 
being bitten. The clothing of those infected, and of contacts, should at 
once be adequately sterilised and their living rooms and their contents 
disinfected. Cases of typhus are best treated in isolation hospitals, and 
when the disease is epidemic good results are obtained by forbidding move- 
ments of the populace in the infected areas. 

A quarantine of immediate contacts for at least 15 days is usually recom- 
mended. 

The general treatment should be on the same lines as those adopted in 
typhoid fever. Free ventilation, tepid sponging night and morning, careful 
attention to the mouth and back, and the adoption of a fluid diet, consisting 
of milk, beef tea, meat extracts, and plenty of water, are the essentials. 
The bowels are usually constipated and enemas should be used. The bladder 
should be watched; retention of urine may lead to great restlessness and 
constant overflow. When the temperature rises above 103® or 104® F., 
tepid or cold sponging should be repeated. In hot climates, exposure to 
undue heat has a very deleterious effect. For sleeplessness, paraldehyde is 
the most useful hypnotic, but requires to be given in large doses. Wildly 
delirious patients need some form of restraint, and in these cases hyoscine 
should be tried if other means fail. Frequent rectal salines or the admini- 
stration of saline solution intravenously or subcutaneously are beneficial 
when toxsemia is extreme. For venous thrombosis the intravenous admini- 
stration of 1 per cent, sodium citrate in saline solution and the use of sodium 
citrate by the mouth is recommended. The tendency to collapse after the 
crisis should be remembered, and patients carefully watched at this period. 
For further details of symptomatic treatment the article on typhoid may 
be consulted. 
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MUMPS 

Synonyms. — Epidemic Parotitis ; Infectious Parotitis. 

Definition. — An acute infectious disease, characterised by swelling of the 
parotid, and sometimes of the other salivary glands, accompanied by constitu- 
tional disturbance which is usually mild. With the exception of orchitis, 
comphcations are infrequent, and a fatal termination is exceedingly rare. 

iEtiology. — Mumps is widely distributed, being endemic in most large 
centres of population throughout the civilised world. No climate is adverse, 
and no race is known to be immune. Children and young adults of both 
sexes are those usually attacked ; but no age is entirely exempt, although the 
disease is rare in infants and in the aged. The motiier has tran&imttj^..tb<? 
disease to the foetus in utero. 

The malady usually appears during the winter or spring months. Out- 
breaks are generally localised, and often limited to particular schools, business 
houses or barracks. Infection is direct from patient to patient ; but is some- 
times conveyed by an apparently healthy intermediary, or by fomites. Epi- 
demics of mumps may follow outbreaks of measles. 

Pathology. — From analogy with other specific infections, mumps is 
attributed to a microbic invasion ; but the organism has not as yet been 
positively identified. Several observers have found a Gram-negative 
diplococcus in the blood, secretions, and fluid obtained by gland puncture ; 
but final proof that it is the cause of the disease is not yet forthcoming. 

It is assumed that the affected salivary glands are invaded by way of their 
ducts. Opportunities for histological examination are rare ; but a striking 
feature appears to be the predominance of interstitial and periglandular 
rather than parenchymatous inflammation. In the case of the testicle, 
atrophy is said to result from a parenchymatous rather than from an inter- 
stitial inflammation, the basement membranes of the seminal tubules becoming 
thickened and their epithelium atrophic. An examination of an enlarged 
pancreas from a case of mumps is reported to have shown hypertrophy of 
the glandular acini with commencing cellular degeneration. 

Symptoms. — The incubation period is 3 weeks ; but extremes of 14 and 
25 days, or even one month, are admitted. A swelling of the parotid gland 
is usually the first indication of the malady, but this may be preceded for a 
short time by pain and stiffness in the lower jaw, or by such prodromal 
symptoms as feverishness, shivering, sore throat, headache, earache, drowsi- 
ness and even vomiting. 

The parotid swelling is at first unilateral, and more commonly appears 
on the left side. It may continue to increase for 2 or 3 days, forming an 
ill-defined, elastic swelling, which obliterates the sulcus between the man^ble 
and the mastoid process, lifts the auricle away from the head in a character- 
istic manner, and extends forwards on the surface of the masseter. Only 
rarely is the skin over the gland either reddened or oedematous. The swelling 
slowly subsides after a few days, sometimes very quickly, but a distinctive 
and, when present, highly diagnostic feature is the occurrence, 24 or 36 hours 
after onset, of swelling in the other parotid region, sometimes with fresh 
febrile disturbance ; or the submandibular and sublingual glands may be 
attacked. The interval between the invasion of the two parotid glands 
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may extend to 4 or 5 days, or even longer ; but sometimes they are attacked 
simultaneously. Sometimes, too, the submandibular glands become swollen 
first, in wliich case the parotid may escape evident implication, or may swell 
in its turn. When bilateral glandular swellings are present the features 
become much distorted. 

Moderate pyrexia (101° or 102° F.) may accompany the onset of mumps 
and persist for a day or two ; but the attack is often afebrile and the pulse 
rate hardly quickened. On rare occasions constitutional disturbance is 
severe, the temperature rising to 104° or 105° F., with delirium and circulatory 
depression. 

The swollen parotid gland may by its tenderness cause great pain on 
attempts to separate the teeth, to chew or to swallow. The secretion of 
saliva is often defective, but in some excessive salivation is noticeable. In- 
jection of the orifices of the salivary ducts, pharyngitis, faucial congestion 
and even tonsillitis are sometimes observed at the height of the attack : but 
it may be very difficult to separate the jaws sufficiently to inspect the throat. 
Enlargement of the cervical lymph glands may accompany the parotid 
swelling. Mumps may appear in so mild a form as to be hardly noticeable. 
Rarely the only salivary gland affected is the submandibular (submaxillary 
mumps), and occasionally orchitis is the sole manifestation of the disease. 

With rare exceptions the glandular swellings caused by mumps neither 
suppurate nor persist, although, occasionally, the parotid swelling is said to 
be several months in resolving. 

Complications . — Orchitis is a well-known sequel which occurs in 15 to 
30 per cent, of the case?i: ' It tends to affect boys about the ago of puberty 
and young male adults ; in childhood it is rare. The seventh or eighth day 
of illnes.s is the usual time of onset ; but it may appear 2 or 3 weeks later, 
and is sometimes longer delayed. In some instances orchitis precedes the 
inflammation of the salivary glands. The onset is characterised by pain 
in the testis, which soon becomes swollen. The swelhng is tender and 
elastic. Effusion in the tunica vaginalis may occur ; the epididymis i.s not 
often involved. Abdominal rather than testicular pain is sometimes the 
first sign. Severe constitutional symptoms such as delirium, vomiting, 
collapse and considerable fever may accompany the testicular inflammation. 
The tem]r)erature may rise abruptly to 103° or 104° F. Fortunately the 
complication ia usually one-sided. It may be accompanied by redness and 
CBdema of the scrotum, swelling of the spermatic cord and enlargement of 
the inguinal glands. Exceptionally a urethritis, which is not gonorrhoeal, 
accompanies the testicular swelling. Subsidence of the orchitis within a 
week is the rule, the temperature, if raised, falling rather abruptly. Suppura- 
tion is very rare ; but relapse sometimes occurs. Atrophy of the testis is a 
* sequel to be expected. When bilateral orchitis occurs before puberty the 
development of the individual is usually checked ; but even when both testes 
appear atrophic sexual vigour may be retained (Osier), 

In the female, corresponding complications arc ovaritis, shown by ovarian 
pain and tenderness, inflammation and oedema of the vulva and mastitis. 
The latter has also occurred in the male. 

Pancreatitis is a much less common complication than orchitis ; it is said, 
however, to be a special feature of some epidemics. It should be suspected 
when acute abdominal pain, accompanied by vomiting and epigastric tender- 
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ness, occur as sequels to the parotid swelling, which under these circumstances 
may show a rapid subsidence. Sometimes the swollen pancreas may be felt, 
but often its presence is masked by abdominal rigidity. The bowels are 
constipated, the stools may be fatty, or even contain blood. Sometimes 
hfflmatemesis occurs. The urine may contain sugar. Jaundice is rare. 
Fever and acceleration of pulse are to be expected. The onset may be ac- 
companied by alarming collapse. Fortunately recovery has occurred in 
most cases. 

During the course of mumps the lachrymal gland sometimes becomes^ 
swollen. In such cases orbital psun is complained of, and the eyelids become 
swollen. In other cases thyroiditis has been observed. 

As regards the nervous system, meningeal symptoms, headache, photo- 
phobia, delirium and rigidity of the neck have supervened in more than a 
few instances. Sometimes on recovery such symptoms as aphasia, hemi- 
plegia, monoplegia or ataxia persist ; they are suggestive of the occurrence 
of encephalitis, or of some vascular lesion in the brain. Rarely a general 
paralysis of the limbs with loss of deep reflexes, attributed to peripheral 
neuritis, occurs. Weakness of the muscles supplied by one facial nerve 
sometimes accompanies the parotid swelling, sometimes succeeds it. 

An excess of lymphocytes may be found in the cerebro-sj)inal fluid. . ^ 

Acute mania and other forms of insanity are rare sequels ' ' 

Certain affections of the jorgo^T^ oj[ special sense, although uncomnfon, 
deserve mention on account of their irapdrtilnce. Quite apart, from deafness, 
due to the occasional occurrence of otitis media, tr ue n e rve deafness may 
occur unaccompanied by signs of middle ear disease. The deaThess is of 
sudden pMet, and when accompanied by" nausear*^6nii ting, tiniiitus and 
inco-ordinatioQ it is attri bute u to h^iporrh age or exudation wi thlp t]ifi. 
labjjjjath ; but it may occur without any lab}Tinthine symptoms. Fortun- 
ately the deafness is usually unilateral, for it is incurable. 

Ihipilloodcmia and eptie aitropE^with loss of vision are other import.ant 
sequels. Iridocyclitis, paralysis of certain crtra-ociilar muscles and loss of 
power of accommodation may also at times ensue ; these mainly terminate 
in recovery after a variable time. 

Among other possible complications may be mentioned epistaxis, bron- 
chitis, pneumonia, pericarditis^ arthritia a n^ nephritis . The arthritis re- 
sembles that of gonorrhoea or scarleflever, rather than acute rheumatism. 
Nephritis sometimes occurs as late as 4 or 6 weeks after the salivary swellings ; 
ureeraia has been responsible for death in rare instances. 

Suppuration in the parotid gland, gangrene of the gland, cellulitis of the 
neck and floor of the mouth, oedema of the glottis, and .suppuration of the 
cervical lymph glands are very rare occurrences, which are generally attri- 
buted to superadded septic infection. Relapses, characterised by a recurrence 
of the glandular swelling after a distinct interval, are not very uncommon. 
Althbn^i- one Attack of mumps usually protects the individual for life, 
second attacks are not unknown. 

Diagnosis. — In the presence of an epidemic this presents little or no 
difficulty ; but the true nature of the infection may be overlooked when the 
parotid swelling is insignificant, or when the disease primarily affects the 
submandibular or sublingual glands, or again when orchitis or even pan- 
creatitis constitutes the first symptom. 
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Parotitis, usually unilateral, and attributed to ascending duct infection 
from a dry and dirty mouth, is a well-known complication of certain fevers of 
the enteric group, and of some abdominal diseases. This is distinguished 
from mumps by the circumstances under which it occurs, and by the fact 
that it is not contagious. It generally ends in suppuration. It is well to 
bear jn mind that swelling of the salivary glands may follow the administra- 
tion of certain drugs, such ^s^iodide of pota^Sfum and pilocarpine. 

A^painless enlargement of the parotid and lachrymal glands, characterised 
by great chronicity, occurs in Mikulicz's disease. 

Inflammatory swelling of the higher cervical glands, especially when 
accompanied by peri-adenitis and oedema, may be mistaken for mumps. 
Swelling of this character occurs in certain cases of diphtheria, and also in 
scarlet fever. Careful attention to the history, proper examination of the 
fauces, and search for rashes should eliminate this error. Enlargement of 
the pre-auricular lymph gland due to lesions about the nostrils and angle 
of the mouth, and the swelling caused by periostitis of the lower jaw may 
superficially resemble inflammation of the parotid. 

When the submandibular and sublingual glands alone are swollen the 
distinction from lymphadenitis may be difficult. In such cases extension 
to the opposite side indicates mumps, as also does the transitory character 
of the swelling. 

In glandular fever, which is an acute infective adenitis of the cervical 
and other lymphatic glands, the salivary glands are not involved. 

Treatment. — Mumps is infectious for 2 or 3 days before the glandular 
swelling appears, and isolation for not less than 2 weeks from the onset is 
advisable, provided that 1 clear week has elapsed since the subsidence of 
the glandular enlargement. Contacts should be isolated for 26 days unless 
they have previously had the disease. The patient should be isolated and 
confined to bed. The incidence and severity of orchitis are said to be less in 
those who are not allowed to get up until the time at which this com{)lication 
usually appears is past. Foods which are easily swallowed and need no 
mastication are indicated during the acute stage. The mouth should be 
kept clean with a mild antiseptic lotion. Pain in the parotid may be relieved 
by smearing it with glycerine and covering with hot cotton-wool or by fomenta- 
tions. Acetyl-salicylic acid in 10-grain doses is also of value. The inflamed 
testicle should be envelox)ed in cotton- wool, and suspended or supported by 
a small pillow. Hot appHcations are also serviceable. If pancreatitis be 
suspected, fomentations may be applied to the abdomen, small doses of 
opium administered, and the diet strictly restricte.d to fluids. In all cases 
the bowels should be regulated with calomel, followed by a saline or some 
other aperient. Delirium and pyrexia are met by sjionging, wet-iiacks or the 
ice-cap ; and collapse by warmth, stimulants and strychnine. 


GLANDULAR FEVER 
Synonym. 1 nfectious Mononucleosis. 

Definition. An acute infectious disease ciiaractciisc'd liy fever aiul 
rayhd enlargement of the anterior (*(u;yical lymph glands, und sometimes 
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also those of other regions. In most cases lymphocytosis occurs. Recovery 
is the rule. 

Etiology , — The disease occurs in small epidemics, and is infectious, 
although the infecting organism is unknown. It is a disease of childhood, 
not often seen in infancy and raje after puberty. Most of the attacks occur 
in children of scho ol age, and more naales than females are affected. The 
duration of infectivity is probably short. 

Symptoms. — The incubation period is about a .week, but it may vary 
from 5 to 12 days. The onset is sudden, with malahi.e, fever, slight soreness 
of the. throat and, perhaps, slight stiffness of the neck and pain on swallowmg. 
Soon swelling of the lymph glan^ of the anterior cervical and submandTFuTar 
groups becomes cvidehi, and increases rapidly. By the second or third day 
the glands may attain a considerable size. They are disc rete and tender, 
but the skin over ti> ern jjj^ The swelling at first is unilarefal 

and more commonly appears on the left side, but afterwards the glands on the 
otlier side may enlarge in turn, and sometimes iniiior enlargements of the 
posU^rior cervical, axillary, inguinal and epitrochlear glands occur. The 
adenitis is accompanied by pyrexia, the fever ranging irregularly from 
100” to 103” F., or even higher. 

The glandular swelling need not be limited to the superficial groups, or 
even commence in them. ParoxysJtual.CQJigh, sometimes accompanied by 
substeiual pain and dysphagia, suggests implication of the mediastinal 
glands, and may precede the cervical swelling. Vomiting and abdom^al 
})ain may be accompanied by palpable swelling of tte “mesenteric glands. 
In many cases, slight enlargement of the spleen and also of the liver may be 
detected. Examination otThe Tdoo J In the acute stage of the disease shows 
a characteristic increase in number of mononuclear, non-granular cells, which 
resemble lymphocytes, and the lymphocytes may form from 40 to 80 per cent, 
of the total b’ucocytes, instead of the normal 20 per cent. iTTe. total leuco- 
cyte count is rarely more than 12,000 to 18,000. Tlie red cells are not 
diminished in number. 

The febrile stage of the disease may last for 10 days or longer, and 
exacerbations of fever, with involvement of fresh glandular groups, may 
occur. The glandular swellings subside more slowl}* than the fever. The 
lymphocytosis may be very transitory, or may persist for some time. Con- 
vale.scence is slow. 

Complications. — These are few. The sore, thisoat is little more than a 
mild catarrh ; sometimes there is exudate on, or actual ulceration of, the 
tonsils or pharynx. There may occur a slight temporary aTbuniTinlria, 
with a few tube casts, but in some 6 per cent, of the cases a irinTd^^^ 
nephritis ensues. Suppurative otitis and retropharyngeal abscess have been 
lecorded. Suppuration of tUe glapds 

Diagnosis.— The disease has been mistaken for m ump s, scarlet icvfijr, 
Vi ncent 's angina, acute lymphatic leukaemia, Hodgkii?s disease, tuterci^pUS 
adenitis^ and the rare form of tonsillitis Imown as agranulocytic angina* 
TheTHnical course is so characteristic that if this, togetlfet With the epidemic 
prevalence, be borne in mind, no mistake tvill be made. The salivary 
glands niuinps. There is no rash. Vincent’s angina 

may complicate glandular fever, but any leucocytdsis is said to be poly- 
nuclear, with very rare exceptions. Acute lymphatic leukfemia at its onset 
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constitutes a very real difficulty, but the leucocytosis is usually far in excess 
of that of glandular fever, anaemia is progressive, and the issue fatal. Hodg- 
kin’s disease is a much more chronic and progressive affection, and lympho- 
cytosis rarely occuns. Tuberculous adenitis also has a greater chroniciiy, 
with sooner or later a tendency to periadenitis and perhaps sup])uration ; 
and other signs of tuberculosis may be present. Agranulocytic angjjia, as 
its name denotes, is characterised by the disappearance of all granular cells 
from the blood. It usually occurs in ipjddbraged wpm^n, and the prognosis 
is yery bad. 

Treatment. — This is purely symptomatic. 

Charles R. Box. 


RHEUMATIC » FEVER 

Definition. — An acute, specific disease, characterised by fever, ar thrit is 
and a special tendency to cDdocarditis. 

^ t io 1 ogy . esse n ti al cause of the disease is unknown. That 
the niateries morbi is microbic there can be very little doubt, and for 
these reasons ; the clinical features of the disease bear a strong resemblance 
to those seen in diseases of undoubted microbic origin, and especially in 
septicaemia due to streptococci and to staphylococci ; the curves of incidence 
of the disease rise and fall with the curves of incidence of scarlet fever and 
of erysipelas ; and the disease runs a natural course — or it did prior to the 
use of salicylates. By some the disease is thought to be a mild form of 
(streptococcus) pyaemia. Against this view is the fact that the disease is 
by no means always a mild affair, even when compared with known strepto- 
coccus pya 3 mia ; also against the view is the fact that the inflammatory 
lesions produced, though often very acute, never suppurate ; and salicjl 
preparations have a marked inhibitory action upon the disease- process, 
whereas their effect in coccus septicaemias is pot King. 

Others consider the disease to be an intoxication from a local (strepto- 
coccus) infection ; this conception introduces scarcely fewer difficulties than 
the former. The bacteriological part of the piohiexn, to which during recent 
years much attention has been given, remains unsolved. 

Poynton and Paine, whose many contributions to this part of the subject 
and to the pathology of the rheumatic process in general, have been of great 
importance, claim to have isolated the specific cause of rheumatic fever in 
the shape of a paired coccus to which they give the name Micrococcus rheu- 
mcUicus, The characters ascribed to this micro-organism have varied some- 
what in different descriptions, and Andrewes and Horder pointed out that 
in its morphological and biochemical features it correspon^^ .with the shorty 
strejptococci of feeble virulence normally present in the intestine, to which 
tEhTgivelhe name /S./cpcoIw. Poynton and Paine consider that they are 
able to produce in rabbits, by intravenous injection of their coccus, lesions 
identical with those seen in rheumatic fever in man. But the comparison 
must be a very difficult, if not an impossible, one, between lesions so produced 
and lesions which it is quite easy to produce in this animal by the injection 

^ The word ‘ rheuinatio is used thougliout this artlole to signify conditions strictly 
belonging, or allied, to rheumatic fever, and not to include either of the many states 
loosely described as ** rheumatism." 
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of streptococci for which no causative relation to rheumatic fever is claimed. 
Thus, Oole was able to produce endocarditis and non-suppurative arthritis 
in rabbits by the injection of streptococci derived from caaes of disease 
obviously not rheumatic fever, and Horder achieved the same result with 
8. fcBcalis and 8. salwarim, cultivated from healthy human stools and saliva. 

Ainley Walker and Beattie have also isolated cocci from the blood and 
exudates in rheumatic fever, but the micro-organisms described by them do 
not appear to be identical with that described by Poynton and Paine. 

The crux of the position is the failure of a large number of careful workers 
t o i solate any mic ro -organ ism fr om the b lood and joints life, even i p 

v ery severe jRaaea oLiinoo m^cat ed rheumatic fever. This was CofeVex- 
penence in Osier’s wards ; it wasHBErder’s at St. Bartholomew’s Hospital ; 
it was Bulloch's at the London Hospital. Horder points out that the signifi- 
cance of this negative result is enhanced by the fact that modern methods of 
blood and joint culture arc on the whole very successful, allowing of the 
isolation of such delicate micro-organisms as Pfeiffer’s baciDus and the 
gonococctis, whereas the cocci described by Poynton and Paine and others 
are hardy growers and, therefore, unlikely to elude careful culture if present 
as a constant association of the disease. 

Investigations conducted in the post-mortem room are of little use in 
evidence on this question, since it is admitted by all workers that in the 
fatal cases of rheumatic fever available for such purpose, secondary strepto-, 
coccus infections are not uncommon. Horder draws attention to the necessity! 
of excluding all cases of infective endocarditis as material for bacteriological i 
investigation in respect of rheumatic fever, a warning that is prompted by 
the fact that Poynton and Paine term such cases “ ratdignant rheuxoatiam " 
when they follow immediately upon an attack of rheumatic feVeff. ' " 

The omission to make this distinction between infective endocarditis 
(most often % streptococcus infection of valve segments previously damaged 
by rheumatic endocarditis) and severe rheumatic fever may account in part 
for the discrepancy in the results of blood culture by different workers to 
which reference has already been made. But although evidence is against 
the view that rheumatic fever is the expression of a streptococcus aepticpcmia, 
it is less certain that it is not an intense intoxication from some focus of 
streptococcus infection, such as the tonffll or thej^^ It is possible 

that a sudden rise in virulencir occurs In cocci lodged in one of these, or in 
some other situations, and that an auto-intoxication follows without actual 
blood infection. Acute tonsillitis is certainly common during the period of 
invasion of the disease, and there are reasons for regarding appendix inflamma- 
tion as being associated in causative fashion with some cases. 

In two or three fatal cases, examined post mortem at St. Bartholomew's 
Hospital, Mervyn Gordon demonstrated to the writer an enormous quanti- 
tative increase in Gram*positive cocci lying in the lymphoid tissue of the 
lower part of the ileum. But it is possible that such situations are but the 
channels of entry of a virus as yet unknown, and that the increase in the 
cocci habitually present in them is of the nature of an epi-phenomeng n^ 

To sum up : The c ausativ e agent in rheumatic fever has™ nig^ as 
definitely estalbiished. Sttrep^Qcogci we frfsqueptly associated with the specific 
lesions"^ pdsUin^em, but have been obtained hitherto only by a few workers 
during life, and the types of streptococci obtained by them show certain 
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marked differences in character. It is possible, indeed it is probable, that 
the causative microbe, if bacterial, is of the nature of those micro-organisms 
termed ultra-microscopic. The subject requires further work before a solution 
is forthcoming. 

The disease is more common in humid and temjperate climates than in 
others ; it is probably more common in Great Britain than anywhere else. 
The sexes are affected almost equally, but there is a slight preponderance 
in males, no doubt owing to their greater tendency to exposure. Rheumatic 
fever is pre-eminently a dijeasa of pubescents and young adults, but it 
occurs at all a^esj though it is uncommon in infants and in the elderly. If 
a person has had recurring attacks up to the age of 40, he is prone to them 
afterwards, but otherwise the susceptibility to the disease becomes greatly 
diminished after the age of 30. It is one of the striking facts of medicine 
that there are rheumatic families, in whom the tendency to the disease is 
highly marked. A certain complexion is common in them : a clear skin, 
with fair — often rufous —colouring. 

Exposure^ fatigue and damp are precipitating causes of the attack : a 
railway journey in wet clothes after muscular exercise, or sleeping in a damp 
bed, is a not unusual event in the patient ^s history of the onset. But it is 
equally true that many attacks come on in the absence of all these factors ; 
indeed, attacks are not at all infrequent in hot weather. Autumn provides 
more attacks than any other season of the year. 

Symptoms. — The onset is usually abrupt, with the sense of chill, accom- 
panied almost at once by pains ip the joints, the knees and ankles being the 
commonest. One or two joints usually precede the rest in order of invasion, 
to be quickly followed by others : wrists, shoulders, hips, neck, tarsus, 
metatarso-, and metacarpo-phalangeal joints. Some degree of sore throa t 
is very common, and may be a marked feature ; when this is so, the t onsils 
usually show the redness and swelling more than other parts. By the end 
of the second or third day it is usual to find a considerable number of joints 
affected, so that the patient is already in much j)ain and great discomfort.. 
The affected joints are swollen and red, and synovial effusions appear, especi- 
ally in the knees^ wrists amCanklea. There is great variation in the extent 
and in the de^ee of the joint involvement in different cases. In a few 
instances less common joints share the inflammation ; sterno-clayicular, 
vertebral , inter phalangeal. The ^fibrous, t issu es 3uffer as well the joints^ 
and it is often apparent that this accounts for some, at least, of the sti ffness 
and OTaye Jlisp.qmfort. The joint effusions never auppuxate. ^ 

iXe temperalure usually rises to 102®’to 103® F. witlTIhe arthritis and syn- 
ovial effusions, and the fever remits, or even intermits, so thartTie^hart shows 
an “ irre^ar" curve. The pyrexia is peculiarly sensitive both to exacerba- 
tions in the disease (which are common), to relapses (which are also common) 
and to complications. Sweating is general ly proifu^, the sweat being of a 
peculiar “j,cid” smell. The ^in e is scanty'^ and high coloured, and if the 
fever is marled there is usually a trace ot albumin present ; a deposit of 
u rates , coloured brick-red by uro-erythnn, is a feature in most severe cases. 
As in most acute fevers, the secretiom oi tiie mouth and alimentary tract are 
leig sene d, leading to a hea^’ily coated tongue,* anorexia and constipatj^ 

h eart is gene rally^^o1mel,uthdnh believe always — af^cted» though 
the nature and the de^ee of the affection is variable. Inerc are few, if any. 
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cases in which careful examination from day to day does not reveal a slight 
degree of “ softn^ of the heart, due, no doubt, to aff^- 
tion of the myocardium . The is raised moderat3y in"^"“fireq uency 

(90 to 120}, its voISiiTi good but its te nsion is reduced. In more cases than 
ndlT^ probably, a soft ^stolic apex-t^uiF apj^ars, not necessarily indicating 
either endocarditis or dilatation. Tn about half of a]l c ^es there are reasons 
for concluding that acute endocar ditis is present, as jud ged by ^e charac^^ 
of this brm^its transS some evidehce*bI^Sarge- 

meh rol the heaxF an^Ta rise in the temperature coincideW Wlth the appear- 
ance of the heart signs. This complication usually arises about the eight h 
^talhe, tenth day. 

The btgpd shows a consi derable leucoeytosi s (15,000 to 30,000) and an 
ac ute * * secondary ” anemia which is a constant feature of the disease and 
quicBy" re veals itself in the patient’s facies. 

Aberrant Types. — Subacute attacks are common, especially in children 
(see p. 297) and in old rheumatic subjects. Their importance lies inThe 
fact that all the time the heart may be sufiering damage. Although this is 
less common in adults than in children, arthritic ligns may^be absent 8 

of rheum atic end ocarditis, as in rheumatic per icard itis. 

Corrij^rcations. — As already rt^ECtcdT^Tbout one-h of all cases develop 
some form of heart trouble. We have spoken of m^ocardUis t and of 
acute endocq,r<^iti s. and of the advent of the latter, shoulTlF arrive, about 
the end Qf^th<i..hrst week. The endocarditis is generally valvular; nmst 
oTtep less but in 's ome cases both m and aortic. 

In a much smaller percentage of cases it is mural, the part of £Ee endocardium 
then affected being, by choice, the lining of the left auricle. Pe ricardi tis 
is less common ; and pericardial effusion, especially of the massiv^sort, is 
nowadays quite uncommon. (For full accounts of these important cardiac 
complications, see special sections.) 

Skin eruptions, though a specific feature of the infections, are not very 
common, except in c hi^^ren . The profuse sweating quite often leads to 
s umming , and these, becoini ng inflamed, lead to rniliariq. True rheumolia. 
e^tO^ala are much more common in the subacute cases than in the acute 
ones. PurpiWMJ- erupt ions, again, are more often seen in aberrant types oj 
the disease (e.g. Henoch’s Purpuxvi and Peliosis Rheumatica). 

The only 'pulmonary complication of any consequence is pleurisy, and this 
is by no means common if we preserve the usual strict criteria of physical 
signs for its recognition, and omit “ pleurodynia,” in which condition the 
pain is more oft en intercostal than pleural. Indeed it may be said that, JLn 
the absence of pericarditis and of severe endocarditis, rheumatic pleurisy is 
quite rare. Pneumonia, properly speaking, does not occur, but there is a 
‘"'cOTdilion of lung in severe rheumatic fever, again when complicated by 
grave endocardial, pericardial and pleural affections, which simulates it some- 
what. The lung tissue is in a mixed state of congestion, collapse and oedema. 

H yperpy rexia was formerly a mucb dreaded, and not very uncommon, 
complication. Tt is now quite rare . There is, indeed, by some modern 
observers, doubt thrown upon the rheumatic nature of the cases described 
under this term. May they, for example, have been fulminating cases of 
septiccemia or meningitis ? It is clear that no case could nowadays be 
termed rheumatic hyperpyrexia unless lumbar puncture and blood culture 
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findings were proved to be negative. But the strongest points in favour of 
regarding some, at least, of the cases as having been rheumatic, and not 
meningitic or eepticaomic, are (1) the very hj^h de^ee to which the tem pei^ a^ 
ture rose (107® to 110® F.) ; and (2) the fact that in some of the cases, at least, 
the clinical picture was definitely that of rheumatic fever before the event, 
and when recovery occurred as the result of prompt treatment it was similar 
afterwards. The condition arises suddenly in most cases, though in a few 
there is a suspicious prodromal amelioration in the pain, sweating and general 
discomfort. The temperature rises rapidly to 106®, and unless checked by 
cold applications it may quickly reach 109® or 110® F. Before this stage isf 
reached the patient has become tremulous and excited, then delirious anq 
then semi-comatose, with a dusky lividity of the face and a failing pulse.j 
Most of s uch cases fatal. If prompt treatment succeeds in lowering thej 
pyrexia itlnay need to be resorted to again in a few minutes or hours, since' 
recurrence of the condition is to be expected. 

Course. — Before the introduction of salicylates the course of rheu- 
matic fever was, in the words of Sir Thomas Watson, “ six weeks.'’ 
Nowadays it is much shorter; 10 days to 3jyeel^, if we include the joint 
swellings, though the fever is generally over in a shorter period than 
this when the treatment is prompt and thorough. If residual joint inflam- 
mations prolong the course of the disease it is important to look for contri- 
butory causes, and especially for septic foci. Recrudescences are very 
common, especially if full treatment be relaxed too early. Complications 
necessarily prolong the course of the disease. 

Gonvalesc^ ce is often tedious, and the resultant anaemia and heart weak- 
ness warn the careful practitioner not to attempt to hurry it. Rheumatic 
fever patients are as liable to rela'pses as they are to recrudescences, and it is 
no uncommon thing to a patient slip again into almost as bad a state 
as he originally was, including, it may be, painful swelling of the very same 
joints as were first affected. The great danger of these relapses lies in the 
risk of heart inflammations arising during the subsequent attacks, when 
perchance the patient escaped them at the first. 

Rheumatic Fever in Children, — The disease is very common in children, 
in whom, however, the clinical picture as above described Is apt to be departed 
from in several respects. (1) The arthritis is ofttimes a less marked feature ; 
it may be absent altogether, and even when it is a troublesome element in 
the case, the degree of pain is prone to be disproportionate to the amount of 
redness and swelling of the joints. (2) Skin eruptions are relatively more 
common- — various erythemata especially, but also purpura. (3) Rheum<Uic 
are almost confined to children. These are discrete fibrous 
lumps, varying in size from small peas to horse-beans ; they are found in 
the scalp, along the margins of the scapulce and bones of the forearm, about 
the knuckles and elbows, and, less often, in other situations. They 'are 
sometimes tender and painful. They^ome nnd go. Occasional! v iliey are* 
present in large numbers : the case is then most likely to be subacute in/ 
type and very tedious in its course. (4) But the most important differ-l 
ence observable between the disease iujchildren and in adults is the fact that 
in. the fqrm^ process is not seldom subacute in its onset and course, and 
for fHis reason frequently overlooked for a time. Add to this fact that the 
tendency to heart involvement in these subacute attacks is no less than in 
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the more acute sud more highly febrile bouts, and it is obvious that the 
recognition of this state of things is of the utmost importance. Unfortunately 
a large number of cases of subacute rheumatic endocarditis must needs arise 
without the possibility of prevention, but it is probable that a large number 
might also be prevented, or considerably modified, by prompt treatment of 
the subacute rheumatism in childhood which causes the injury. These 
attacks of subacute rheumatism are sometimes characterised by intercostal 
pain^ sometimes by abdominal pain» sometimes by pain in the legs without 
special reference to the joints. There seems no doubt that so-called “ growing 
pains ” are often rheumatic in nature. In any child so afiected the heart 
^ould be examined critically, and from time to time. The presence of sore 
throat, of acid sweats, of one of the erythemata, in conjunction with the 
above-named pains, should determine a decision to treat the child as suffering 
from the rheumatic process. The presence of nodules is decisive in a doubtful 
case. 

Diagnosis. — Cases of the fully developed disease do not often lead to 
difl&culty in diagnosis, given ordinary care on the part of the practitioner. 
A few diseases, however, require mention. (1) Fifcsmia due to coccal infec- 
tion may lead to some confusion, and the following differential points are 
worthy of notice. In septicsomia, when there is arthptift^ the latter is usually 
constajatin one or two joints, notiugitive and involving many as in rheumatic 
fever. Moreover, the jn mt chang es t^nd tn suppuration and permanent 
destruction of the joint structures. Blood cultures and joint-puncture 
fluids are not infrequently po^ffv© in. pylSSCl^liefeas they are cqnftfcantly 
negative in acute rheums Rigors arc common in pytemia ; in rbeu- 

matje fever t hey do not occur. If endocarditis complicates pyiemiaT^EEe 
heart inlecirpn is likely toTeiid to embolism, a condition not found in rteu- 
malic fever. 

(2) In children aetde osteomyditis may be mistaken for rheumatism ; 
rarely does the converse error arise. But the disease-process is nearly always 
much more severe, the temperature being much higher and showing greater 
oscillations. The painful part is generally the lower end of the femur or 
tibia, and careful examination reveals it to be epiphysial rather than arthritic. 
As in pyamia, to which type of infection the disease really belongs, ypqd 
cultures are usually positive {St^ht/loooccua a^rt^s), 

(3) GonorrhcBol arthritis is not usually so acute a disease, nor is the patient 
often so ill as in rheumatic fever. The joints are iewer in number, and, as 
in pyeemia, the course of the individual involvement is much longer. The 
inflammation, too, affects peri-articular as well as articular structures ; not 
seldom it involves adjacent tendon sheaths also. Gonococci may be isolated 
from the joint effusions. Although the presence of a urethral or vaginal 
discharge makes a diagnosis of gonorrhosal arthritis likely it does not prove 
it ; and it must be remembered that the discharge not infrequently ceases 
temporarily with the oziset of the Arthritis. 

(4) Acute osteo-arthrUis is a yar c^ . disease, but when it occurs it produces 
a clinical picture that is probably closer to rheumatic fever than does any 
other disease-process. The patient is more often a woman than a man, and 
is generally older (30 tu fiP) than is the jiYcrAge case of rheumatic fever! The 
faUure pf in full doses to reduce the temperature, and to affect 
beneficially the course of the joint condition, should always raise doubts as 
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to the nature of a supposed case of rheumatic fever. Tliis differential point 
applies equally to diseases 1 to 3. 

(6) QouLy when present in the acute arthritic form, may be mistaken for 
rheumatic fever ; rarely does the converse happen. The patient is generally 
a man over„iO years of age ; the number of joints invoWed is rarel y more 
than two ; the skin over these is generally dusky red in hue, and shimng ; 
there is often definite soft oedema. The presence of severe pair^ w he n jhe 
I affected jpinf^ are at r^t js mucTi in favour The degree of fever is 

’ usually much less in proportion to the degree of joint inflammation than is 
the case in rheumatic fever. The presence of tophi may be taken as con- 
firmatory ot gout in a doubtful case. 

(6) Meningococcal meningitis with arthritis rarely simulates rlieumatic 
fever, but the writer has seen such a case, in which there were pungent acid 
sweats and purpura, and the resemblance to a case of severe rheumatic fever 
was for a time very close indeed. 

Prognosis. — Recovery is the rule in this disease ; death during a first 
attack is very uncommon. When death occurs there is invariably seriqua 
carditis, especially myocarditis, ahd acute pulmonary con^lications (pleurisy 
and ^‘ rheumatic pneumonia ’*) are usually present also. In rare cases, dcatli 
occurs irPa "State of hyperpyrexia. When the attack supervenes upon old 
rheumatic carditis, the prognosis is less good, heart failure being more easily 
induced. But in general it may be said that rheumatic fever is serious, not 
from its case mortality, but from its crippling effect upon the heart. 
Residml conditions are almost entirely cardiac injuries and cliicfly scarred 
valves ; rarely some degree of limitation of movement in joints. 

Treatment. — (1) General . — With as much i)romptnes8 as ])ossible, the 
patient is put to bed, and is kept there until it is certain t hat the heart is un- 
affected, or, if aflectcd, until it is certain that the inflammatory process has 
ceased to be active (see p. The bed should be chosen carefully; narrow 

enough to admit of easy nursing, and having a soft but firm mattress. The 
patient lies in blankets with a long flannel garment opening down the front, 
and having sleeves to the wrists ; this garment is changed as frequently as 
need be, according to the degree of sweating. The position of the patient is one 
of recumbency, with t he affected joints 8up])orted in a position of maximum 
comfort. Movements of the limbs are generally best carried out by the patient s 
own efforts, arid in all except severe cases, and where the heart is affected, 
movements of the body as a whole may also well be left to the patient. The 
basis of the diet should be m^k dduted with water qr alkaline mineral waters 
and so long aTTIie fever reraams a rnarTred feature of the case nothing shoiiH 
be added to this unless it be whey, peptonised milk, or barley water. Abun- 
dance of fluids should be allowed, for a gfeaf (leal of fluid is lost to the body 
through the profuse sweats. Imperial drink is very useful. As the fever 
declines, there may be added to the milk, oatmeal, vegetable soups and 
chocolate. Meat should be reserved for convalesccijce, and even tlien should 
be given yei^ sparj^ij^ Tea and coffee are best omitted altogethiyr. fruit 
is disalloweci. Aperients are given as necessary. ‘ 

' * In the matter oi drugs there is a consensus of opinion that salicylic pre- 
parations deserve the name of specific remedies. They control the arthritis, 
cause the fever to decline, and cut short the course of the disease-process. 
They also lessen the tendency to relapses, and often render these abortive 
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when they threaten. It may be quite true that they do npt 
occurrence of endocar^tis, nor affect this ijoflammaFory process beneficiaj^ 
when Q]jcfi,catal)ll!0Hc3> l^ut a remedy which cuts shoA the course of a disease 
must necessarily, in an indirect measure, act as a deterrent in respect of its 
complications. Thus, by prompt exhibition of salicylates an attack of 
rheumatic fever may be filmost resolved by the eighth day, at about wluch 
periqd in the disease acut? endocarditis is specially liable to develop. Certain 
it 18 that pericarditis, and in particular pericarditis with liquid effusion, is 
much less common nowadays than it was in the pre-salicylic days ; so also 
is hyperpyrexia ; and it is unlikely, in view of the more general features of 
rheumatic fever and its incidence, that the disease-process has itself under” 
gone any change during the past 26 years which is likely to account for 
these facts. The preparation of the drug which has become most popular, 
and deservedly so, is salicylate of soda. Ii_jJyiyuld.be given 
q uarUitie s^C^nd the do&es should he distributed as emrdj^ throughout the 24 hours 
as is compatible with securing good sleep for the patient. At the onset of treat- 
ment of an acute case in ah Adiilt, IP grains may be given every 2 hours i ! 
during the day, and every ,4 hours during the night (90 grains in the 24 Koirfs) ‘ ‘ i 
As fhe fever and pain diminish, these quantities niay be given somewhat ^ 
less frequently, a note being kept on the temperature chart, of the total 
amount given in the 24 hours. In a child of 12 years or so, half these quantities 
may be given. If no amelioration follows these doses in 48 hours they 
should be increased by 50 per cent. (135 grains in 24 hours). If an exacer- 
bation occurs, or a relapse threatens, after the do.sage has been reduced, 
it should be at once adjusted to its original level. The drug is not un-i 
pleasant to take, unless an effort be made to render it palatajble^hy.the 1 
addition of & ffuJCQy nng agent. Quite ap£ft "^om the inestimable value of | 
giving adequate doses so as To gain time, there is an additional value in this ^ 
procedure from the point of view of diagnosis, for a patient suffering from acute j 
arthritis with fever, who is rwt considerably better after 48 hours^ treatment by | 
full doses of salicylates, almost certainly is not suffering from rheumatic fever. / 
The diagnosis in these circumstances should be at once revised. It will be 
found that the great majority of patients tolerate the above specified doses 
of salicylates without ill-effects. In the few instances in which it produces 
vomiting, or intense depression, or delirium, or haematuria — symptoms 
thought from time to time To be toxic effects of the drug — either aspirin in 
similar doses, or salicin in somewhat larger doses, may be substituted. But 
care must be taken in deciding that such symptoms are really due to the 
salicylate and are not manifestations of the rheumatic poison. Modern 
synthetic preparations of salicylate of soda are fairly free from the contamina- 
tions which were formerly rather common. But as an additional safeguard, 
and in case of doubt, the physician may specify the natural product, which is 
, certain to be free from carbolic derivatives, though it is much more expensive, 
i Salicylate of soda is so efficacious that the young practitioner is warned 
I against experimenting with the other salicyl preparations. Salicin is said 
f to be less depressing, and is sometimes recommended as the Best dnig fox 
cEn3ren, but the writer’s experience of this preparation is very disappointing. 
Of oil of wintergreen g iven internally he has had no experie nce. The “ alkft- 
lii^' T^|j£j^niTa^^ alihost supersede by t¥e salicylates, but to-day it 
sur^ves in the form of a recommendation to “cover” the salicylates by 
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large doses of sodium or potassium bicarbonate. Lees, in particular, claims 
that bjJtms^u^fijot alkali the depressing effects of saJicjlates are to .a large 
Ill the early stage of the disease it may be necessary to 
ado]^ more rapid palliative measures for the severe jpain^ eapecially if this 
prevents sleep. Nothing is better than opium7*wtEer as pulv. ipecac, co., 
grs. X, or pil. saponis co., grs. x. It is better to avoid jintipyrine and 
ph^aceti^ The treatment of heart compTicatrdhs elsewhere 

tSeot. XII.). Against the occurrence of these complications, apart from the 
value of early and liberal use of salicylates, we seem to be powerless. But 
some authors attach importance to small blisters applie d to the prcecordiuna 
early in the disease. 

ffyperjpyrex'ia is met by prompt application of the cold pack, with 
volatile stimulants ; the pack may need frequent renewal, and in extreme 
cases the water used for it must be iced. The most constant vigilance is 
necessary in such cases, wldch, as already stated, are happily rare nowadays. 

In the treatment of prolonged cases of the disease the writer believes 
iodine (preferably not in the form of the potassium salt) to be use ful, and 
1§fp§8fally so in cases complicated by serous inflammations, whether 
or other. Such experimental treatment of these prolonged cases by sera and 
vaccines as the writer has observed has not led him to employ either of 
them in any routine fashion. “ Channels of entry should, in protracted 
cases, be adequately dealt with as in (4). 

(2) Local . — The position of optimum comfort of the affected* joints has 
been already referred to. The use of splints for fixing the joints often gives 
relief. In the milder cases it suffices to wrap the joints in coiton-wool and 

|bandage them lightly. In the more severe cases a lotion of tinct. opii, I oz.; 
[glycerin, 2 oz. ; water, 12 oz. ; sod. carb. to saturation, used hot, gives as 
-much relief as anjrthing. An alternative is one of the preparations of 
wi nter-g een, us^d freely, bqt j^hout Aspiration of the effusion 
is scaJcely’ever needed ; its indication, indeed, should raise doubts as to the 
^agnosia. 

(3) During ccmvalesoence . — Convalescence is generally slow, and should 

not be hurried. If the heart has suffered by direct inflammation, the re- 
cumbent position must be prolonged until it is certain that quiescence is 
established in that respect ; this usually means from 4 tQ.6, ’\¥eeks aftex-the 
subsidence of the fever. The disastrous effects of attemptingi^cT" hasten 
convalescence in such cases are to be seen amongst patients who have been 
treated in institutions which advertise a false efficiency by reporting a 
“ shorter average stay in hospital ” than is the case in sister institutions. 
The t^^ansition posture should occupy a 

whole % l^te ^adual additiqn gt jullows, and the further return to 

ordinary active life should be graduate with.caEe. 

Tonic preparations, such as gmo iae. and hypophosphites, are useful, but 
the tradition that iron is not until late in convalescence — 

though the state of anaemia seems to indicate it — ^is confirmed by experience. 
Diet during convalescence has already been referred to. Massage and passive 
haovements of the affected joints may bo begun so soon as the inflammation 
lias completely subsided. 

(4) Preventive treotment . — Failing exact knowledge of the essential causative 
agent in rheumatic fever, no effective mode of prevention can at present 
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be devised. But if there be a doubtful “ channel of entry present in any 
case, this should be dealt with in some radical fashion, in any patient* who has 
had an attack, or is a member of a susceptible family. Septic !1 tmiaila 
should be ^nucleated, and an appendix which has at any time shown signs of 
inflammation should be removed. The writer has on one occasion, at least, 
witnessed the complete suBsTclenco of a prolonged and recrudescing attack of 
undoubted rheumatic fever after the removal of dead teeth, the roots of 
which w^e infected. 


ERYTHEMA NODOSUM 

Although this disease is a fairly definite and easily recognisable clinical 
entity, it is still uncertain where it should be placed, when considered in 
relation to nosology or to pathology. According to some authorities it, is 
related to the purpuras, according tx) others it is most appropriately g;r^ped 
under Erythenria.R^ whilst some still consider it, as did S. Mackenzie, 

whose collection of cases remains the most exteuvsive in the literature, a 
ipahif^station of true rheumatism. Since it is less often than not associated 
with the more definite criteria of acute rheumatism (iirthritis, endo- and peri- 
carditis), since it rarely recurs in the same patient, and since treatment by 
salicylates in full doses does not cut short its course, it is very doubtful if it 
should be regarded as a true rheumatic affection. 

iEtiology. The a'tiology of the disease is obscure. It is possible that 
the condition is not due to one specific factor, but to one of several factors, 
as is purpura. 

It occurs more often in females than in males (according to Mackenzie, 
in the proportion of five to one), and the majority of cases are found 
between the ages of 10 and 30 years. There is no seasonal incidence. In 
the experience of the writer it is, like the purpuras generally, much more 
common in hospital than in private practice ; this and some other observa- 
tions suggest that bad feeding or insanitary conditions may contribute to 
tlie incidence of the affection. Typicxil cases have been describ^d^.ia-tuber- 
culous patients, and Osier states that guinea pigs have been successfully 
inoculated with tubercle bacilli from the lesions. 

Symptoms. The syin})toms consist of — (i.) the local lesions, and (ii.) 
certain constitutional changes. 

(i.) The local lesions are bilateral and occur chiefly upon the lower 
limbs ; indeed, in the great majority of the cases they are confined to these. 
When they appear on the arms they are most often found only in this situation, 
the patient is more often than not an adult, and the general symptoms are 
less like rheumatic manifestations than is the case in the more common 
variety of the disease. The lesions are round or oval swellings, usually con - 
fiaed to the extensor aspect of the limbs, affecting the shin regions chiefly, 
and varying in size from a large pea to half an orange. There may be two or 
three only on each leg, or, in severe cases, the greater part of the extensor 
surface may be covered by them. They involve the subcutaneous tissue 
as well as the skin. They are very tender to touch. On their first appear- 
ance they are deep Md ii^colonr^ later they become purple in hue. and still 
later they often show a definite ecchymotic appearance — giving rise to the 
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name Dermatitis contusiformin. In bad cases there is a good deal of associ- 
ated mderaa of the si^^ 

(li.) The general symptoms include a mild grade of fever (not constantly 
present), joint pains, malaise and sore throat. But many cases occur in 
which the local skin condition, with pain and tenderness, covers the whole 
of the symptomatology. Constipation is common, and is sometimes severe ; 
in a case of the writer’s, in a young man, there had been no action of the 
bowels for 10 days, and the patient had suffered from constipation all 
his life. 

The course of the disease is from 2 to 3 weeks, but some mild cases get 
well, if treated, within a week. 

Diagnosis. — The diagnosis is not difficult. Radcliffe-CTocker says that 
the lesions may be mistaken for srohilitjc nodes : the distinction is made by 
the presence of other signs of sypEilis, and by the fact that the pains in the 
latter disease precede the appearance of the node through the skin. 

Treatment. — Rest in bed, with the legs .elevated, and general hygienic 
conditions, suflSce to liring about spontaneous recovery in all cases. No 
drug has credit for cutting short the course of the disease. The writer has 
found progress to be quite as rapid when the patient is treated by small doses 
of hydrarg. c. creta with aaline aperients, as when she is given full doses of 
salicylate of soda. As a local application, lead lotion is perhaps the most 
soothing. 

Thom AN H order. 


TRENCH FEVER 


Definition. — A blood infection communicable from man to man by 
means of the louse (Pediculus hmnanus). Characterised by re cp t . 

hea^iache^ giddiness, pain in the back, pain in the limbs, conjunctival conges- 
tion^ • aweatingv moderate leucocytosls at tli(‘ height of the fever, aiutislight- 
enlargement of the spleen. 

The infection is often very persistent, and acute febrile relapses may 
occur after mouths of quiescence. The disease was first recognised as a 
specific entity during the Great War, when it appeared on all the European 
fighting fronts — 800,000 btdng the approximate number of cases occurring in 
France among the Allies during 4 years, and sporadic infections have been 
reported among those coining into Contact with returned troops in England 
and elsewhere. 

Etiology. — Trench fever being transmitted by lice alone, its occurrence 
depends on the presence of these insects and of human carriers of the infec- 
tion. As with other insect-borne diseases, considerable numbei*s of tlic 
vector are required before an epidemic is produced, and close contact between 
human beings is necessary to facilitate the transference of the lice. Botli 
the body louse and the head louse are capable of , conveying infection. The 
disease is conveyed by tlie excreta or crushed bodies of iiffected lice ; the 
virus may enter tbrbugli the broken skin or unbroken conjunctiva ; rubbing 
and scratching promote infection, but the bites of the lice may cause a 
sufficient lesion to enable infective material to enter the body. 

The carnal organism ^ — No observer, as yet, has succeeded with certainty 
in dembfStratmg the organism of trench fever in stained or fresh blood 
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preparations, though it is known that the blood of patients is infective both 
during fever and in the afebrile intervals and for raany months if symptoms 
persist. Further, the blood plasma has been shown to contain the infective 
agent, wliich in this condition is capable of passing through a Pasteur- 
Cliamberland filter (L) with 740 mm. of mercury vacuum. Arkwright, work- 
ing with excreta from lice fed on trench-fever patients, has shown that the 
infectivity of the excreta for man varies very clos(4y with the presence or 
absence of rickiittak Mdips. 

Pathology. — -Very little can be said und(5r this heading. Though 
Gherman writers refer to fatal cases of trench fever, no reliable accounts of 
})ost-mortem examinations are available, and we have no knowledge of any 
death caused by this disease. 

Symptoms and Course. — The iucubatiou. period, as evidenced by ex- 
})enmental infections with louse excreta, is most frequently ,7 to 9^days^ but 
Ihe period has been prolonged to 10 days when minute doses of louse excreta 
hav(* been inoculated. 

The onset of the disease is sudden in the majority of cases, though about 
25 })(ir cent, of all patients complain of prodromal symptoms, such as head- 
ache, generalised pains, weakness, diarrhoea, constipation, restlessness, or 
insomnia, for a day or two before the temperatun* rises. In some instances 
t he onset is quite dramatic in its suddenness, the patient co]]a])sing while out 
walking, or even falling from his horse. Early giddiness is a common com- 
])laint, and may be so marked that the sufferer has difficulty in returning 
to his home. Chilly sensations frequently usher in the attack, but true rigors 
are extremely rare. Nausea, vomiting, and diarrhma occur in a small per- 
(•-(‘ntage of cases, and a gastro-intestinal ty]>e of trench fever has been recog- 
nis(‘d by Plesch and others. 

Many cases are extremely mild. Slight fever may be the ojily symptom, 
and though complaining of pains, some ])atieiits may be entirely afebrile 
llirougliout their illness. 

The t(‘m])(;rature rises ra[>idiy as a rule, and may reach 103° to 104° F. 
(39-4 to 40° C.) within a few hours of the onset of symptoiiLs. A study of 
the chart reproduced (Fig. G) will reveal the main features of the coin-se of the 
f(‘ver ; the curve ma>' be extremely erratic. The jmlse is usually accelerated, 
its curve c()rres[)onding to that of th(‘ temperature, its rate varying from 90 
to 120 in men of military age. In old age the rate may be slow. The 
systolic, blood pressure is slightly raised and its curv e corresponds with that of 
the pulse. The res])iration rate is normal, and pulmonary complications are 
extremely rare. 

In the fully developed attack, the ])atient’s three chief com])laints are 
he.adacjt)£^|mm iiyt^ small of the baekj, and pain in tlie limbs. The head- 
aiffi^a most (commonly felt across the forehead and behind the eyes ; usually 
OIK', of the earliest symptoms, it is often one of the most severt*, persistent, and 
eoinmonly recurrent. When occipital, it is often accompanied by stiffness 
in the back of the neck. The eharacter of the ])ain in the limbs is twofold : 
(a) Dull aching or gnawings more or less continuous, always worse at night ; 
aTid {h) acute pain — shooting or stabbing -wiiieh may last many hqiirs, 
es])ecially at night. This latter pain is nearly always b'lt in the bone and, 
morst frequently, in the tibia. There is no part of tJie body which invariably 
(‘scapes from ])ain. After a tew days, however, the “pain all oyer”, sub- 
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sides and localised pain becomes prominent. The loins and lower limbs are 
most often affected. Pain is usually, but not invariably, symmetrical ; its 
situation may vary from day to day. The pain complained of in the left 
hypochrondium points, in most instances, to involvement of the spleen. In 
early cases the splenic region is frequently so tender that examination by 
palpation is impossible, on account of stiffness of the muscles over the organ. 
When the spleen is felt, its edge is well defined and firm. Its actual size, 
however, varies from day to day in the early stages, and does not remain 
constant until late in the disease. It is often observ<'d to increase suddeiily 
with the i-elapses and decrease during the afebrile periods (Day). An ap})reei- 



able percentage of all our cases have had palpable spleciis during sonic period 
of the disease, though such enlargement has never been more than two 
finger-breadths below the costal margin. Definite cnlargemmit is most often 
the result of a prolonged infection, and such enlargements may persist for 
many months after the patient has resumed his normal life. Areas of tender- 
nes.s are frequently associated with the pains, and may involve the spleen 
tendons, bones, or joint cartilages. The nerve trunks them.se] ves do not 
app^r to be involved. Such tenderness may occur indejiendentlv of pain 
or vice versa, and either or both may persist for long periods after the Lver 
has subsided. The extent of the areas of tenderness usually increa.ses with 
exacerbations of the disease, which exacerbations may be entirely afebrile 
As with the pain, the areas of tenderness are usually bilaterally symmetrical 
the shin from knee to ankle along the outer border of the tibia bcinK most 
frcqu(3ritly involved. ^ 
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The general appearance of the patient during the acute fever suggests a 
condition of extreme discomfort. He is restless, moving constantly to 
relieve the pain, and always failing to find comfort. A fairly Cf>nstant 
feature of the initial. attack is a jnild degree of conjunctival ciragestiofij jt 
is usually transient, but frequently me ufs" with 

ture ; this “ pink-eye ” is not accompanied by inen^ase of secretion. At 
first the tongue is slightly coated with cream-coloured fur, though there is 
nothing characteristic about its appearance : it soon clears, and remains 
remarkably clean. A peculiar and very constant feature is the rapid alterna- 
tions of shivering and sweating, such alternations occurring several times in 
the course of a single day or night. Profiis(^ sweating, however, is rare. 
Rose spots upon the chest and abdomen are frequently seen during the first 
few days of fever. “ They appear in cro])s, anj fairly uniform in size (4 to 
8 mm. in diameter), with fairly well-defined edges, varying in hue from bright 
pink at first to a dull red colour later. They disappear on pressure and are 
not raised, although vesiculation has been ol)S(n*ved in a very few cases. 
They last from 6 to 48 hours and disappear suddenly, leaving no stain ; at 
times they make their initial appearance during the relapses, which may be 
afebrile ” (H. Fairley Marrls). 

The mimtai condition remains normal throughout tlie dLsease in the great 
majority of cases, though rarely there may be some delirium in the most 
acute attacks. The tendon reflexes are exaggerated, and a pseudo ankle 
clonus Is often found. During fever, lat<iral nystagmus on extreme deviation 
of the eyes is common. Frequency of micturition is complained of by about 
13 per cent, of all cases, and is not associated with pain, but results in the 
passage of an increased amount of urine. A trace of albumin Is often present. 
The polyuria occurs as the temperature falls. 

The blood picture indicates abnormal activity of the bone marrow, and a 
moderate and rapidly varying leucocytosis precedes and accompanies the 
fever waves. The count rarely exceeds 20,000 leucocytes per c.mm. The 
increase of white cells is due to outpouring of inamature polymorphonuclears 
up to 80 per cent, or more of the total. In the afebrile intervals the mono- 
nuclear elements are relatively increased. This last is probably a condition 
common to many soldiers in the field. In chronic cases the total of red cells 
is increased, the colour index as a rule being about 0*8. 

Progress of th& case , — When a definite afebrile Interval occurs between the 
initial fever and the first relapse, all symptoms usually subside as the fever 
abates, to return as the temperature rises. In prolonged cases, the patient s 
general condition obviously deteriorates and be presents an appearance of 
exliaustion. As relapse succeeds relapse the intervals bring less and less 
relief, though in some cases the later fever waves are accompanied by sin- 
gularly few symptoms. The body weight steadily declines. Usually, after 
a period varying from a few days to about a fortniglit from the onset of the 
disease, the acuteness of the patient s pain subsides, he sleeps well, and his 
appetite returns. There is even then generally some return of pain each night 
in some part of the limbs — most commonly the shins, calves, or ankles. If 
lie be allowed to get up he finds walking increases the pain. During the next 
week or two, whether pyrexia recur or not, there are recurrences of symptoms 
— especially leg pain, each exacerbation being a short replica of the original 
attack, or of some portion of it. In some cases such recurrences are few and 
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slight, and the patient soon feels fit and complains of nothing but slight pain 
or still slighter tenderness in a limited area of tiie legs, from the kneels down- 
wards. In others the recurrence, even if quite late in the disease, as after 
months of quiescence, may be more severe than the original attack. 

The chroi^ disease . — It has become evident, in a large proportion of the 
cases of french fever invalided home, that there is a tendency to advance 
through a subacute towards a chronic condition, with symptoms of dis- 
ordered action of the heart., and also in some of neurast lamia. Breathlessness 
on exertion, palpitation, praecordial pain, and giddiness are features oLthe 
subacut(i and chronic conditions. The temperature in these chronic cases 
varies considerably ; definite fever waves lasting from a few hours to s(‘,veral 
days occur at irregular intervals, which frequently are to be measured in 
months. 

Diagnosis. — The acute disease may be mistaken for the enteric ft^ve rs^ 
malaria, cerebro-spinal f(^ver, influenza, dengue, rheumatic fever, Euroj[)ean 
relapsing fever, typhus, rat-bite fever, or mild infective jaundice with absence 
of jaundice and albuminuria. Trench fever in the chronic form is particularly 
liable to be mistaken for some form of cardiac disease, neurastlnmia, myalgia 
or chronic rheumatism ; and, in addition, must be'^difierent^^^ from other 
chronic infections, such as malaria, dyse^Q^tery, and tubQjci^psis. 

Prognosis. — Trench fever is practically a non-fatal disease, ])ut may 
result in prolonged ill-health in from 10 to 20 per cent, of all those affected. 
A certain degree of immunity follows an attack of tremdi fever, more particu- 
larly when the attack has resulted in a comydete clinical r(?cove,ry ; and it 
has been shown experimentally that such immunity may ])ersist for six 
months. 

Treatment.— -TJie prospects of y)ro]diyiaxis against lice-borne disease 
are more hopeful than in the case of any other insect-borne malady. In all 
their stages, lice have no normal life aj)art from their host, and may thus be 
made the subject of comj)Iete control. It is a siin}>le matter to free the in- 
dividual from lice, and as regards the community this de])ends on successful 
organisation. The sick should be immediately and com])letely freed from 
vermin; but their isolation alone is not liki^ly to (‘.onirol tlie spread of an 
ej)ideraic, as mild cas(*s are apt to escape recognition, and chronic cas(‘s remain 
infective for too long a period to })ermit of segregation till all danger i.s pas.sed. 
The curative treatment is mainly symptomatic, the chief indication being to 
get the j)atient to bed as early as possible, and to koe}> him there for 8 days 
after the fever has subsided. In this way the incidence of chronic symptoms 
has been reduced. Chronic cases are best tr(‘at('.d by healthy open air 
exercise, with tonics and small doses of thyroid extract. Evam wlieiTTibrn- 
plaihiiig of shin pain it is a mistake to allow such cases to liv(‘ a sedentary 
indoor life. 

W. P>VAM. 

HYDROPHOBIA 

Synonym . — Rabies. 

Definition.— Hydrophobia is an acute infective disease of dogs, wolves 
and some other animals, communicable to man by the bites of such infected 
animals. 

Etiology. — The disease can also be communicated by the licking of an 



HYDROPHOBIA 


307 


abraded surface, and is communicable from man to man by bites. In 
Western Europe man is almost always infected by rabid dogs, but in Eastern 
Europe wolves provide the commoner origin. Infections from rabid dogs 
were said to occur in 16 per cent, of bitten individuals, whereas 80 per cent, 
of cases bitten by rabid wolves are said to become infected. Inasmuch as 
the lesions caused by wolves are more extensive this increased infectivity may 
depend on the amount of virus introduced. 

Pasteur demonstrated that rabies was essentially an infection of the 
central nervous system by injecting experimental animals subdurally with 
emulsions of any part of the nervous system of infected animals, and repro- 
ducing the disease. Further experiments showed that the virus, gaining 
admission by the infected wound, reached the central nervous system by 
spreading up the peripheral nerves. Thus di Vestea and Zagari showed 
that the lumbar cord of an animal inoculated in the sciatic nerve is infectious 
several days before the virus can be shown in the brain. An explanation is 
therefore forthcoming of the fact that in cases bitten about the head the 
incubation period is short. 

Tlie viry^^ of rqhi ^^. — It was shown by Remlinger and Riffat-Bey that the 
virus of rabies would pass through a coarse Berkcfeld or Chamberland filter. 
Animals killed by such filtrates provided virus that wmuld communicate the 
disease to further animals. Finer filters produced a filtrate capable of killing 
animals, though the disease could not be again propagated. Hence symptoms 
and death may be caused by a toxin containing no living virus. The virip is 
destroyed by a temperature of 50° C. for one hour, and is attenuated by drying. 

Fn JTcgri clescnbcd bodies, know n as Xcgri bodies, w’hich are now 
universally considered to be specific to the diseaser'*"TTiey are present in all 
portions of the brain in 98 per cent, of cases of rabies in dogs, as well as in 
other animals and man. Much controversy has occurred as to w'hether these 
bodies are parasites, or simply degenerated cell products caused by the 
ultra-microscopic parasite of the disease. The balance of opinion tends to 
the theory that they arc parasitic. The cultivation of the parasites entirely 
failed till Noguchi employed similar methods to those by w’hich he cultivated 
Spirochwta pallida. He preserved the virulence of the virus through 21 
generations, covering a period of 1(X) days. 

Symptoms. — The incubation period varies from 15 days to 7 or 8 months, 
but it is usually about 10 days. Three stages are described in the symptoms. 

1 . The in vasion stage includes certain local symptoms in the region bitten, 
such as irritation dr pain. But these local symptoms may be absent. There 
is very moderate pyrexia, the pulse is raised in frequency, lieadache is 
common, and some restlessness and insomnia. 

2. The stage of excitemenl follows after a period of 2 or 3 days, and itself 
lasts about the same time. It is characterised by intense restlessness, 
mental excitement, and great and generalised hypereesthesia. Any 
stimulus to any of the special senses, or to the mind, leads to spasm 
affecting the muscles of the mouth, pharynx and larynx. Laryngeal and 
pharyngeal spasms are immediately induced by any effort at drinking. This 
stage is usually marked by a higher temperature. Mania may occur. 

3. The paralytic stage ends the scene, the patient lying exhausted and un- 
conscious ; death occurs from heart failure after 1 or 2 days in this condition. 

Diagnosis. — This presents no special difficulty, but some cases of neurq- 
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mimesis (lyssopliobia) or l^jsierpijd, jjou^te^^ of tke .disease are said to 

ri^emHe it rather closely. These patients are not ill, however” and they are 
very emotional. Tetanus is probably the infective disease which bears the 
nearest resemblance to rabies. 

Prognosis. — When once the disease is established no hope of recovery 
exists. Reported recoveries are probably cases of pseudo-hydrophobia 
(lyssophobia). 

Treatment. — This is entirely preventive. 

1. ZoGql^mj^sures, — Cauterisation of a rabies wound within 5 minutes 
of its occurrence prevents development of the disease ; within half an hour of 
infliction cauterisation prevents a certain proportion of cases from developing. 
Subsequent cauterisation tends to prolong the incubation period, and the 
prolongation thus obtained is of great importance when specific prophylaxis 
is undertaken. 

2. Specific, thempy- — Pasteur published his researches in 1885. He 
showed that rabies virus obtained from rabid dogs — “sfr^pt virus ” — had a 
nearly constant virulence, in that it killed rabbits in 15 to 20 days when 
inoculated subdurally. By passing this street virus througli a series of 
rabbits, the virulence became gradually raised till it remained constant at a 
titre, when it killed rabbits in about Tuiays. He called this viru^ fixe. Similar 
passages of street virus through monkeys attenuated the virulence. He thus 
had various strengths of virus at his command, and he found that, com- 
mencing with a weak, and gradually working up to a strong, virus, he could 
by subcutaneous injections so immunise a dog that subdural inoculation with 
a strong virus was not fatal. 

Subsequently he devised a method for attenuating the virulence of 
infected rabbits’ spinal cords by drying in air over caustic potash. The 
next step was to inoculate a man bitten by a rabid dog with emulsions of these 
dried cords. Commencing with a cord that had been dried for 14 days he 
gave doses of emulsion of cords of increasing virulence till by the ninth day 
he completed the series of 12 inoculations with a dose of a cord that had been 
dried for 1 day. No sign of hydrophobia supervened, and with only slight 
modifications this still constitutes the famous Pasteur prophylactic treatment. 

Hogyes states that 50,000 people have been treated within 10 years with 
an average mortality of but 1 per cent. 

Thomas Hohder. 

John Matthews. 


EPIDEMIC JAUNDICE 

JaundifiSL Diay occur in the form of outbreaks which may be due to- 
(1) some sp ecific disease of which jaundice is a symptom, such as influenza, 
yeUowJ[^yer, reiapsing^ffe ver, malaria, etc." ; or (2) some chcmicar pdison 
oapame of produQin^Tpxic jaundice^ which may act on a large scale on a 
number of persons exposed to It and an outbreak of jaundice result. Ex- 
amples of this occurred during the Great War, from tctrachloxcthaue poiaon* 
ipg in connection with the manufacture pf aeroplanes, and from poiftoxung 
by trinit rotoluene and other similar substances used in the manufacture of 
munitions (vide Lettsomian Lectures, 1919 ; Will cox). 

The term Epidemic Jaundice *’ is not applied to tiie above types, which 
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are named after the disease or poison causing the jaundice. The term is 
restricted to — (1) Bj)idemic catarrhal jaundice; (2) Infective haemorrhagic 
jaundice occurring in — (a) Spirochaetosis ictero-hsemorxliagica, (b) Weils 
disease, and (c) Mediterranean yellow fever. 

]. Epidemic Catarrhal Jaundice 

This is a type of jaundice often occurring in large outbreaks where the 
sy mptoms resemble those of ordinary catarrhal jaundice, and, in addition, 
there are some symptoms of a mild general inlej ction. 

iEtiology .-Occurrence. — Serious outbreaks of this disease have occurred 
in recent wars. Thus, in the American War 22,609 cases occurred, with 
161 deaths ; in the South African War 5648 cases occurred, with a few 
deaths ; and in the Great War the disease was of very common occur- 

( rence. In the Mesopotamian campaign during 1917, 1538 cases occurred in 
British troopxs, the mortality being 0*6 per cent. ; and there were 2033 cjises 
In Indian troops, the mortality being 0*3 per cent. Localised epidemics have 
Occurred in civil life in this country ; thus in 1918 a small outbreak in Cam- 
bridgeshire was reported by Dr. G. S. Gray, and Dr. S. Hartill investigated a 
similar outbreak in 1918 in Hertfordshire. 

Infection . — This is probably gastro-intestinal in origin . In the Dardanelles 
and Mesopotamian campaigns, the Incidence cjirve followed that of dysentery 
and diairhoeal diseases, the maxima for jaun^ ipf^ occiiyring abou C,3. wee ks 
after those for diarrhceal diseases, thus indicating a similar channel of infec- 
tion. The epi den ne^ character of the disease is beyond doubt, since there 
were numerous instances of large numbers of cases occurring amongst a 
single unit. The epidemic character appeared to be due to a common c ause ^ 
rather than to a spread from person to person, for infection from one case 
to another in hospital was uncommon. Defective sanil^rjr copdi^^ wb^^yr ; 
food is etc., and wEere the drinking water is 

poTlute3, strongly predispose. i- 

Age and sex do not appear to have any influence on the occurrence. The 
disease occurs in all climates, but the maximum incidence is in the cold 
months. There is sometime a history of diarrhoea for several days before 
the onset of jaundice, and the disease has often occurred during the course 
of an attack of dysentery. 

Pathology. — No specific organism has been isolated from the blood 
in tliis disease during life, and this is not surprising, since the signs of general 
infection liave usually disappeared by the time that jaundice has developed. 
Orgagiama_nLAks. 5JP11P have been obtained during life, and post 

mortem ixom the. liver on several occasions. Bacteriological examination 
of the duodenal contents after withdrawal by means of Einhorn’s evacuator 
has failed to yield any definite results (Martin and Hurst). In two fatal cases 
in the Dardanelles, a marked duodenitis was present, and there was redness 
and swelling of the mucous membeane of the common bile-duct, the catarrhal 
condition spreading up the cystic and hepatic ducts. Usually, however, 
in cases of epidemic catarrhal jaundice, when death occurs, it is at a late 
period of the disease, from acute atrophy of the liver, so that the signs of the 
original duodenal infection have largely disappeared. Paratyphoid infec- 
tions may be associated with catarrhal jaundice, but the clinical course of 
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these cases is that of paratyphoid and not of epidemic catarrhal jaundice. 
It seems probable that the disease is caused by an intestinal infection setting 
up a duodenitis and ascending catarrh of the bile-ducts, with je^ultixig 
obstructive jaundice, and In the uncommon fatal cases the infection causes 
such degenerative changes in the liver cells as to lead to the symptoms of 
acute yellow atrophy. The organisms causing the disease may be similar 
in type to those found in health in the intestinal tract, such as the B. colt 
commums group. 

Symptoms. — In some cases, there is a history of diarrhoea or dysentery 
during the previous few weeks. Usually there is a proi^orpal period, 
lasting a few days, in which anor^a, ojyise^ and perhaps occasional 
voiiuting occur. Diarrhoea frequeiiifyoccurs during this ])eriod, but some- 
times aoustipa^on is present. Pyrexi a of a mild type now sets in, with 
some cTiillmess and occasionally shivering. The tongue is furred, and head- 
ache jiuid,. general. ^pai with perhaps vomiting, may occur. Some discom- 

fort in the hepatic and epigastric' re^n Is' present. The pyrexia usually 
lasts from 2 to 4 dajs, but may be longer or shorter. About the third or 
fourth day of fever, jaundice occurs, at brat slight, but gradually deepening, 
and becoming of the obstructive type, with pale stools and bile-stained 
urine. The jaundice attains its maximum in about 10 days and then 
gradually subsides. Definite uniform enlargement, with some tenderness, of 
the liver occurs as the jaundice develops, and in about 10 per cent, of cases 
enlargement of the gall-bladder can be detected. Enlargement of the spleen 
accompanies that of the liver, and it can usually be felt extending half an inch 
or more below the left subcostal border in inspiration. The e^argement of 
the liver and spleen diminishes as the jaundice subsides. The pulse is quick- 
. ened to 80 or 90 per minute during the pyrexial period, and there is definite 
' increase in the area of cardiac dullness to the right of the sternum. The dull- 
ness on percussion in the fourth intercostal space may extend to 1 or 2 inches 
Jto the right of the sternum, and this is a very characteristic sign. Anaemia, 
herpes, conjunctival congestion and haemorrhagic symptoms do not occur in 
this disease. The urine shows the usual characters of obstructive jaundice, 
and albumin and casts are only present in those rare and fatal cases which 
develop icterus gravis. During the course of the attack, definite impairment 
of hepatic efficiency can usually be demonstrated by the laevulose tolerance 
test (Stokes). This proves that an actual involvement of the liver (hepatitis) 
OCQUXS. 

Prognosis. — Usually cases of epideiiiic catarrlial jaundice give rise to 
no anxiety and the jaundice gradually clears up in about 3 weeks, so tJiat 
signs of pruritus, etc., do not occur. The convalescence is somewhat slow, 
especially in cases with marked hepatic and splenic enlargement, and .i2_pr 
3 months are required before the patient is fiilly restored to health. In a 
few cases (about 0*5 per cent.) the disease runs a more severe and of Urn fatal 
fcourse. About 10 days after the onset of tlie jaundice in such cases, mental 
I irritability, vomiting and stupor occur ; subeultus bmdinum, Cheyne- 
I Stokes breathing, coma and a rise of temperature supervene, and death 
[ commonly occurs within about 3 days of the onset of these grave symptoms. 
Haemorrhages such as haematemesis, epistaxis or haDinatnria may occur 
during this stage, and the urine contains albumin and casts, and may be 
suppressed. The clinical symptoms are those of icterus gravis, and the signs 
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found post mortem are those of acute yellow atrophy of the liver. Before 
death a marked diminution in the liver dullness can be made out. Fortu- 
nately, the occurrence of acute yellow atrophy of the liver is uncommon, 
but its possibility always renders cases of epidemic catarrhal jaundice serious. 

Treatment. — Rest in bed, light diet oi lac to- vegetarian type, in which 
proteins and fats are restricted, an alkaline mixture 6T citrate of potash and 
bij^rbonate of soda, and saline aperients are all that are needed. Sga^ll 
repeated doses of calomel should not be given, since mercurial stomatitis 
may be caused. In cases where symptoms of icterus gravis threaten, bill 
caroonate of soda, half a drachm every 2 hours, should be given by the mouth,; 
and inje ctions of normal saline containing bicarbonate of soda, 2 drachms td 
the pint, should be administered per rectum as frequently as they can bet 
retained. In severe cases, normal saline containing 1 drachm of bicarbonate! 
of soda to the pint should be given intravenously. In some cases by this 
treatment the dangerous symptoms may be warded off. 

2. Infective HiBMORRHAGic Jaundice 

(a) SpirochcBtosis ictero-hcBmorrhagica (see p. 183, under Spirochgetal 
Infeorions). 

(b) WeiVs disease, — This is a form of infective haemorrhagic jaundice 
similar in many respects to the spirochaetal form just mentioned. It was 
first described by Weil in 1886, and German physicians claim} that it is 
not identical with spirochaetal jaundice. The disease does not appear to 
occur in this country, and it must be classified amongst the “ Haemorrhagic 
Infective Jaundice group,’’ further bacteriological investigations being 
necessary before a specific organism can be assigned to it. 

Pathology. — The B, proteus fluorescens has been found in th^_urine 
and organ s in fatal cases, but not during life in the blood of those affected 
with tke disease. It has been stated that the disease is conveyed by 
the drinking of polluted water or the eating of contaminated cheese or 
meat. 

Symptoms. — The disease is an acute one, with sudden febrile onset 
and marked gastro-intestinal symptoms. Jaundice- CKJCU^irom the seoend 
to the fourth day. TheJi.Ycx.and spleen are enlarged, and albuminuria and 
nephritis often occur. Haemorrhagic symptoms, such as_.p.urpuric rashes^ 
epktaxis, haemoptysis and bleeding from the stomach and bowels7 occmm 
flevjrecasgg,„ 

(c) Mediterranean yellow fever, — This disease was described by Kartulis 
as occurring In Alexandria, Smyrna and Naiiplia, and must be regarded as 
a very toxic form of haemorrhagic jaundice of unknown causation. 

Pathology. — No specific organism has been fbunff”''iff this disease, but 
it has been associated ^vith defective drainage and inadequate se wage 
dispoauL ^ ^ ' "' 7 '" ~ 

Diagnosis. — The disease differs from yellow fever in the late development 
of jaundice. 

Prognosis. — The mortality was high, being from 30 to 75 per cent., and 
death usually occurred from the tenth to the sixteenth day. 

Symptoms. — It is an acute febrile disease, with very severe toxasmia, 
in which jaundice occurs about the fourth or fifth day, with marked hepatic 
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enlargement. Purpuric haomorrliugee from the nose,, and 

kidnefs are common, and nephritis with suppression of urine frequently 
occurs. 


W. H. WiLLCOX. 


YELLOW FEVER 

Definition. — A specific febrile complaint associated with characteristic 
symptoms, endemic in parts of tropical America and also on the West Coast 
of J^rica, the par asiti c c ause of which is tin^own, the viri^ being filteia ble 
and tra nsferred from I nan to mai^ by tfie ^agency of the common cfom^tic 
mos quifo Aed^ ^^ypii formerly Steqo m^ia fasc iatg]. 

^tibl ogyr^TEe endemic haunts ol yellow fever have been considerably 
; /curtailed lately by the general destruction of its intermediary host the 
/ mosquito, areas where it used to exist being now completely free. A circle 
with its centre in the Isthmus of Panama and embracing the northern part^ 
of South America, the West Indian Islands, and the southern parte of North 
America nearly includes the area of its late prevalence. In addition, how- 
ever, oases of yellow fever keep cropping up in different parts of West 
. Africa, and the disease must now^ be looked upon as endemic there. 

( Recently Stokes, Noguchi^ and Youngs when investigating yellow fever in 
West Africa, acquircal the disease themselves and died of it. In other 
parts of the world it is unknown. 

5 ^^ People born in, and living in, endemic areas of the disease seem to acquire 
an immunity which is not altogether easy to explain. It has been generally 
supposed they have had mild infectious in their youth and so have become 
immune, one attack generally conferring this protection. It is certainly the 
newcomer to an infected place who takes the disease, the so-called non-immmie : 
but it is difficult to explain how in some of the West Indian islands that have 
been free for years, sufficient for a new young generation to grow up, when 
an epidemic does occur these people seem to escape the complaint. To 
explain this, Boyce supposed the disease was always present in slight unre- 
cognised forms, but, if so, then certain of the constant stream of non-iinmunes 
always arriving would assuredly acquire the complaint, and in them it would 
be severe, with definite recognisable symptoms. This was what actually 
happened in the old days in Havana when that town was an endemic focus. 
Negroes have also been said to enjoy a special immunity, but this is doubtful, 
as some of the Barbadian epidemics liave showm. There is something then 
still lacking in our epidemiological knowledge of the disease. The organism 
is an ultramicroscopical one, so small as to be invisible under the highest 
powers of the microscope, and filterable through the closest filters. It 
therefore comes under the filterable virus group. Noguchi found a spirocha*1 e 
1 Leptospira ieWroi^es, and believed IF to Tie the causative agent of the disease. 

I ITecenirwork, however, has shown that the Lepiospira icteroiics '\s only;, one 
? of the Leptospira icterohcBmorrhagicn group, and not the true cause of yellow 
fe ve r. ' " 

The virus is found in the_]i)loQd of a yellow. fever case on th« aecon4 and 
thitd (1^8 of the disease, and the Aedes cegypti {Sle/fomyia calopus velfasciata) 
which then sucks the blood takes in the germ. The insect, however, does not 
itself be coma, ipfectious until 13 days that some 



YELLOW FEVER 


313 


developmental ohangee have had to take place in the organism. (Compare the 
development of the malaria parasite in the mosquito, pp. 220, 221.) Once 
a mosquito becomes infectious it probably remains so for the rest of its life, and 
as this may be as long as 60 days (Guiteras) it is therefore able to do infinite 
harm. Some have believed the infection might even spread to the ova and 
so infect the next generation of mosquitoes, but fortunately this has not been 
confirmed. Thirty to forty per cent, of non-immunes after being bitten by 
an infected mosquito acquire the disease, the incubation period usually being 
3 (lays. The aetiology of the disease, then, apart from the actual discovery of 
the parasite, is complete, the virus existing in the blood and having to pass 
through the mosquito or intermediate host before it can be transmitted to a 
fresh individual. 

Pathology. — There is little doubt that the pathological changes produced 
by the causative germ are due to toxins, the changes found at autopsy all point- 
ing in this direction. The skin after death is markedly y^ilaw, and sometimes 
a post-mortem rise of temperature dccursT The liver is very characteristic, 
yellow ranging to a light brown colotifr It is in an 
of fatty degeneration, with necrosis of the cells and haBmorrhages. The spleen 
is acutely coimested, but about normal in size. The kidneys also shpy^ acute 
congestion ana fatty degeneration of the cells of the tubules, a true parenchy- 
matous nephritis often being present. The heart muscle is pale and fatty 
The mucosa of the stomach is much swollen, and the organ is generally full 
of th( black grumous material, which, when vomited during life, gives what 
is called the black vomit. In fatal cases it will be found in the stomach even 
though not voided during life. HaBmorrhages, chiefly of the nature of 
ecchymoses, may be found on the pleura, meninges and other places. The 
brain and lungs show congestion. 

Symptoms. — Clinically, the disease may be divided into four, more or 
less well-defined, types, as follows: (1) Larval; (2) Mild; (3) Severe; 
(4) Malignant. 

1. forms , — In epidemics of yellow fever, aberrant or iiregular 
types are often seen — some so slight as to be unrecognisable ; some with slight 
fever, perhaps, and vomiting, and on the next day a return to health with 
no further trouble. Such cases are difficult if not impossible to diagnose, 
and it is only their frequent occurrence in epidemics that betrays their 
identity. They are important because mosquitoes may become infected 
from them. an(i transmit the severe types of the disease. 

2. Mild forms . — These are slightly more marked than the former. There 
is a single paroxysm of fever, lasting 2 to 4 days, then a rapid fall, and 
restoration to health. Distinct jaun<iice, however, may be noticeable, and 
if the urine be examined carefully, albumin is generally present after the 
second day. Headache, eye pains and vomiting may also occur. 

3. Severe forms i^)j^!^%narry form ). — The onset is usually sudden^^jO^or 
or feeling of chilliness down‘tKel)ick ushering in the disease. The tempera- 
ture rises rapidly to 103° F. to 104° F., and the patient looks ill. Further, 
there are pains in the T^ack fitSd'lltffbs, severe frontal headache, with flushing 
of the skin of the facT;minfrfectiW the^r(f€mty ^,y^) and photophobia. 
The tongue is sharp-pointed with hright red'edges, and thickly furred dorsum, 
appetite is lost, and bilious vomiting may appear quite early. Jlpigitfttrfr 
pain has been said to pathoj^cwonic. Jaundice — which has given the 
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characteristic name to yellow fever — ajpj)^arSj^ftccor(iing to Sternberg, on 
the third day of the disease; but it may sometimes be noted even earlier. 
Albumin®§ appears after. -^JiQurs, and continues to increase until very 
large degrees may be present. 

After remaining high for 3 or 4 days, the temperature falls suddenly 
to 100° F. or lower, and this lull is known as the remission. In the mild 
type of case it does not rise again, but in the severe case, after remaining 
low for some hours to a day, there is a febrile exacerbation, and this 
occasions the second paroxysm or relapse. The pulse, which in the early 
stages of the disease was full and bounding, 120 or so per minute, gradually 
decreases as the time of the remission approaches, and remains low, 40 or 
50 per minute, when the temperature rises the seco^nl-diuiC. (Faget’s sign). 
This when well marked is one of the surest tests of yellow fever. 

During the second paroxysm most of the symptoms of the first return. 
Vomiting becomes marked, with much tenderness in the epigastrium ; the 
thirst is excessive with great prostration, the tongue becomes dry and cracked, 
and haemorrhages may appear on different parts of the body. The tempera- 
I ture may eventually fall after 2 or 3 days and the patient recover, or further 
j symptoms of great gravity appear — black vomit, melaena, suppression of 
‘ urine, delirium, coma, concisions and death. 

4. Malignant Jorim , — In this type, the symptoms proper to the remission 
stage their appearance within the first 3 or 4 days. The temperature 
may reach 106° F. Violent vomiting followed by black vomit occurs early, 
and symptoms referable to the nervous system are apparent — subsultus 
tendinum, hiccough, tremors and delirium. Often profuse hiemorrhages, 
as in black smallpox, take place under the skin and the pati(‘nt quickly dies, 
overcome by t he severe toxaemia. 

In yellow fever, the blood is not characteristic. The red corpuscles arc 
not reduced ; the whites vary between TCKX) to 15,000 per c.miii. The poly- 
morphonuclears are in excess, and there is no relative increase of the large 
mononuclears. 

Complications and Sequelae. — Boils, abscesses, dysentery and general 
debility may follow an attack, but, as a rule, once convalescence has set in, 
recovery is rapid. 

Diagnosis. — The disease most readily mistaken for yellow fever i^ m9,l^ria 
— the so-called, bilious r emittent type . Careful blood examinations must 
therefore be made for ‘malarial ' parasites, and quinine should not be given 
until this is done. The blood in malaria shows a relative increase_p|„.thc 
large mononuclears, an important point in differentiating the two efiseases. 
The occurrence oT^^ cases simultaneously poi nts to yellow fever. Dengue 
has also been mistaken for yellow fever. It may be recognised by the ])rc- 
limihary and th^a^seuce 

Prognosis. — The death-rate varies in different epidemics from 30 to 80 
per cent. It must always be considered a deadly disease ; features such as 
a high degree of albuminuria, marked diminll^rdh of urine, black vomit and 
disturbances of the nervous system, are always of grave omen. 

Treatment. — By adopting segregation of infected individuals, by prevent- 
ing mosquitoes obtaining access to them, and at the same time by destroying 
mosquitoes (Aedes) botii in iJicir adult and larval stages, the Airiericans 
cleared Havana, Panama, Colon and other infected areas completely, and 
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stamped out the disease in many of its old endemic haunts. There is no 
specific drug for the disease, the treatment of which is mainly sympto- 
matic. Sternberg proposed the following mixture : Sodu bicftrb;, grs. 150 ; 
bydrarg. perchlor., gr. J ; aquam ad oz. 40 — 3 tablespoonful doses every bdufT " 

This is said to prevent vomiting and also suppression 
fails, however, to ward off a fatal termination. 

For vomiting in addition, a mustard leaf may be applied to the epigastrium, 
or ^^ips.»o^iced.qhampagne given ; chloroform, 2 or 3 drops, a drop of creosote, 
ji^ct. iodi, 2 drops may be tried. Opium should not Tie ^veb. 
failure is an indication tor stimulants — alcohol, strychnine, etc. For sup- 
pression of urine, hot fomentations over the back and injections of 15 grains 
of urea are valuable. Diet should be of the simplest nature ; very little of 
anything should be given at first, then milk and lime water ; toast water, 
raisin tea and barley water may be cautiously tried. The diet must not be 
increased during the remission, as this is a dangerous time. After the 
temperature has been normal for 4 days after the second paroxysm, 
a gradual increase in the food may be begun — chicken broth, custard 
puddings, etc. 

After convalescence a change of air is advisable — a voyage home to 
England or to some other place, if possible. One attack confers immunity 
almost without exception, so there is no danger in returning to the endemic 
haunts of the disease. 

lliiidle lias recently shown that a vaccine consisting of carbolised or 
formalinised livers of monkeys (Macacus rhesus) which have died of the 
disease will confer on these animals an immunity against very large doses 
of virus. The application of this vaccine towards the protection of human 
beings is now in progr(‘ss. 


PHLEBOTOMUS FEVER 

Synonyms. — Pappataci Fever; Three-day Fever; 

Simple Continued Fever ; Pym’s Fever. 

Definition. — An acute specific fever due to a filterable virus which lasts 
about 3 days and is spread by sand-flies, Phlehototni^ papal^ii. 

^Etiology. — The disease is common in the Mediterranean basin, in India, 
Mesopotamia, Persia, etc. It would appear to be commonest amongst the 
white races, though natives are also affected. No germ is known, the disease 
being due to one of the filterable virus group of diseases. The virus can be 
filtered through an F. Pasteur-Chamberland candle, and is present in the 
peripheral blood on the first and day^ .at 

(P. that imck The Thiec blood on those days become infected, 

and a development of some sort takes place in their bodies, the flies them- 
rp-Lvpa hppnnfipg infPAtivA 7 diLyiLAftar biting (Compare Yellow FeveTInd 
Dengue.) Once a fly is infected it probably remains so for the rest of its 
life. Experimentally, blood taken on the first and second days will produce 
the disease by inoculation, and volunteers have also been bitten by infective 
flies, and acquired the disease. The incubation period of the experimental 
cases varied from 3 to 7 days. 

Pathology. — Uf this iittfe is known, as cases rarely, if ever, die. 
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Symptoms. — Prodromal symptoms may usher in the disease- > malaise, 
vague pains, discomfort and weariness. The onset is sudden, with chilly 
feelings, frontal headache and lumbar pains. The temperature rises rapidly, 
reaching lOTnFT'drTTJB^TTiS tlieend oL^ hours. The mouth an^ throat 
are^oongested- There is no vonuting as a rule, but there may b.<?.diarrhoea. 
Pains in the joints and cramps are not uncommon. The skin is usually 
dry, but in some cases there is sweating. The blood shows a leucopenia of 
4000 or 5000 whites per cubic millimetre. In 36 to 48 hqurs the temperature 
fSdls'slowly to normal. With the fall there may be epistaxls, more rarely 
sweating, vomiting and diarrhcna. After the temperature falls all the 
symptoms abate. Convalescence is usually prolonged. 

An afebrile variety is described. Abortive forms are also seen. 

Diagnosis. — This is difficult in the first instance. The disease closely 
resembles influenza. The blood should bo examined to difiereiitiate it from 

Prognosis. — This is good. Apart from the temporarv^ discomfort, there 
is nothing to fear. One attack is sup]> 08 ed to confer immunity, 'i’he 
disease, yter se, is not fataTJ 

Treatment. — Destruction of sand-flies and avoidance, as far as possible, 
of their bites speak for themselves. There is no specifle ir<iat merit. The 
patient should be kept in bed till the temperature falls. Aspirin jiiHi phena- 
cedn may be given to relieve the headache and general discomfort. 


DENGUE 


Definition. — Dengue is an acute specific fever, due. to s (ilterafile 
virus, and spread from man to man by the agency of a mosquito 
cBjypi. (formerly Stc(iO't)tyia calopvs). I'heri* ait^ generelJy two febrile 
paroxysms, with an intermission or remission without jaundi(*e, albiiminiiria 
anJ'Tnhniorrhages, but with a Tn arked leucopenia and vith a puj^se, winch 
varies directly wjtji^ the tempe r ature . 

Etiology. — TM'^SfSease^ccurs universally throughout the tropics and 
subtropics, and is often epidemic. All ages and sexes are liable. No 
definite germ has yet been isolated. The virus is filterable, the filtrate, as, 
also, the unfiltered blood if taken on the third or fourth days of the illness, 
causing the disease when inoculated into suitable individuals. The moaqmtt) 
acts as an intermediate host, the virus undergoing development, in the insect 
before it is capable of being transmitted liack to man. 

Pathology. — The disease is rarely fatal. G^xlenia and congestion of the 
lungs have, however, been noted in cases that have died in Calcutta, There 
is npthing specially characteristic on post-mortem examination. 

Symptoms. — Prodromata — feelings of general malaise, with pains in the 
fingers and limbs generally — may usher in the fever. More commonly, the 
onset is sudden with a rapidly rising temperature, headache and aching in 
the eyeballs. The limbs and joints then become stiff and V('iy painful. 
The pains are often so severe that the name of Dreak-bone fever has been 
given to the disease. The skin shows a general fiiiBhing, with congestion of 
the mouth and throat ; this erythematous condition forms the so-called 
initial rash. If the case become severe, all the symjitoms are intensified, 
the temperature reaching 105^^ F. or 106° F., and owing to the pains move- 
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menta are impossible, the patient being bedridden. Vomiting is not in- 
frequent. After J or 4 days, the temperature falls by crisis, diarrhoea, 
sweating apd. epjste^ often accompanying the fall. All the symptoms then 
improve, and the stage of remission is reached. After feeling quite well for 
a day or two, so well in fact that the patient may have got up and gone out, 
the temperature rises again (t he third stage ), t^is 1^irqq,^sociated with a 
measly roseolar rash, best seen on hands, wris ts. elbowZSQlipsr 
The spots disappear on pressure, and “do notlbecome petechial. The pains 
are severe in this stage, but after lasting a few days the temperature finally 
falls, the rash fades and convalescence begins. The blood shows a lejjjjgDen^ 

Complications and Sequelae. — The pains may persist with a consider- 
able degree of crippling and lameness. General debility, often combined with 
.slee[)le8sness, is common. Boils are also sometimes troublesome. One attack 
usually confers immunity, though second and third ones have been recorded. 
It is now generally considered that Qi--CidQU.t&.d^8iiribed 

b y Rogers is a varie ty of den gue. 

D 1 aj^ o sisT^feasIe^ GSmau measles, scarlet fever, iufiuenza, rheumatic 
fever, secondary syphilis and malaria may all quite easily be mistaken for 
dengue. Yellow Jcver is distinguished from it by^the prese nce o f jaundice* 
and albuniinuria. The rapid occurrence of other cases and the epecia Tpains 
greatly help the diagnosis. 

Prognosis. — Tliis is good, the death-rate being very small. Charles 
mentions a pernicious form in Calcutta with cedeina of the lungs, and fipally 
death with cyanosis. In old people and in children, especially if debilitated 
by other diseases, an attack of dengue may prove fatal. IJifiereut epidemics 
vary greatly in their virulence. 

Treatment. — Destruction of mosquitoes will remove the disease. Kid \ he 
town of Cidex fatigans and Acdts aQijpti and the disease must disappear. The 
abolition of mosquitoes in Port Said freed that port from dengue (E. H. 
Hoss). Every one in the tropics should sleep in a mosquito net. This 
considerably diiiuidshes the chance of infection. The patient should be put 
to bed and kept there for_ 10 days, namely, until the terminal eruption ha.< 
disappeared. The diet should be light and of a tiuid nature. A.E.C. linir 
ment iiiay l)e used to rub on the limbs and joints for the pains. Morphine 
may even be required. Purgatives must be avoided, because of the move- 
ments they entail. I ce relieves the ^ 

When convalescence is established, gentle massage and electricity will 
be found useful for the limbs. The food should be good ; a voyage should 
be taken if possible for change of air. Tonics such as Easton ^s^^syr up are 
also indicate;!. 


SPOTTED FEVER OF THE ROCKY MOUNTAINS 

Synonyms. — Blue Disease; Black Fever; Spotted Fever. 

Definition. — A fever of the typhus group, spread by a tick, DerimcmL^v 
venustuSy and not lice. ~ 

Etiology. — Tlie'diie^ase is more or less strictly limited to some of the 
States of America, Idaho and Montana especially. All ages and both sexes 
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may suffer. The germ has not yet been isolated, though ric kettsia bodioi 
have b^Qn fpund. It has been abundantly proved that the cause of infeetion 
TFcarrled and spread by a tick, P, venmtm , a common parasite in the valleys 
where the disease occurs. 

Pathology. — The signs of a severe toxaemia, as in typhus, are present, 
such as fatty heart, liver and kidneys, enlarged congested spleen, hypostatic 
congestion of the lungs. 

Symptoms. — The temperature, which rises to 104° or 105° F., or higher, 
comes on somewhat insidiously, after a variable incubation period of from 7 to 
14 days. The usual loss of appetite, headache, malaise, as seen in other fevers, 
are present. On the fourth to the seventh day the characteristic eru|)tion 
appears, first on the wrists a’fid then extends to the limbs and triWik, TTfe face 
reraaiining free. The spots are ros^fiolourpdj^jpink or red, not unlike the 
ordinary typhus rash, some of them becoming petechial from extravasation 
of blood. Some remain discrete, others become confluent. The rash gradu- 
ally fades as the fever subsides, at the fourteenth day or a little later. The 
bowels are usually cgg igtipa ted, vo mitin g is common, congestion of the lungs 
or pneumonia may appear and the urine generally shows albuhiln. The 
leucoc^"erare increa se d . 

’ ^XTompircations' and Sequelae.— Gangrene of the fingers and toes, pneu- 
monia, suppuration of the parotid gland, femoral thrombosis and otitis 
media may follow the disease. 

Diagnosis. — This must be made from ordinary ty 2 )hus. The geographical 
distribution gives one the clue to the diagnosis. 

Prognosis. — This varies considerably, the mortaHty being much higher 
in Montana (90 per cent.) than in Idaho, where it is only 5 per cent. (Kicketts). 
It must always be considered a grjave.dig?;%se- 

Treatment. — Where possible the tick should be exterminated. In the 
infected areas small mammals, such as ground squirrels, and woodchucks, have 
been destroyed, because the larval and nymphal forms of the ticks develop 
and live on these animals. Systematic dipping of goats and sheep should 
be carried out, as these animals act as hosts. The symptoms must be treated 
on general principles as in other fevers. Serum treatment, the serum being 
obtained by passing the virus through guinea-pigs and then inoculating 
horses, such as has been tried by Nicolle and Blaizot for typhus fever, might 
also prove useful. 


TSUTSUGAMUSHI piYER 

Synonyms. — Japanese River Fever; Flood Fever; Kedani Disease; 
Akamushi Disease ; Shimamushi Fever. 

Definition. — An acute infectious disease, occurring in the island of Nippon, 
Japan, caused by the bite of a trombidium, and associated with fever, 
lymphangitis, and an erythematous eruption. 

.Etiology. — The disease is strictly limited to one or two areas on the 
banks of some of the rivers on the west coast of the princi])al island of Japan. 
All ages are liable. The parasitic cause is still unknown, but the virus is 
spread by a trombidium, now named the Leptotrombidium akamushi, a mite 
which is common in the Yamagata district in which the disease is endemic. 
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The mature form or prosopon produces larvae (mites) which feed on mammals, 
chiefly field mice, and thus man may become infected. (Compare the harvest 
bug or mite in England.) 

Pathology. — Few post-rnoitem examinations have been recorded in 
English literature. Kawakami’s cases showed hypostatic congestion of the 
lungs, bronchitis, myocardial softening, enlargement of the spleen, injection 
of the mucosa round the ileo-caocal valve and general enlargement of the 
mesenteric lymph glands. 

Symptoms. — The bite of an i nfected mite gives rise to a small^ jouml , 
black eschar or scabj most commonly found near the genitals ot. the Axill®. 
An' incubation period then supervenes of 5 to 12 clays, after which there is a 
rise of temperature, often ushered in by severe rigors. The lymphatics, 
draining the area of the bite, then become inflamed, with enlargement of the 
proximal glands. The pyrexia continues high, and on the sixth or seventh day 
thejixaiitlLfim..aT^?^ eruption of large, UTegularj darfcx^l. 

or H maH bjy pr| ^i;rhag ea, first appearing on the face, and spreading to the fore- 
arms, logs and trunk. This lasts for a few days, 4 1 o 7 as a rule. After lasting 
on an average from 14 to 21 days, the temperature falls and convalescence 
begins. Conjunctivitis, with signs of bronchial irritation, profuse sweating, 
spongy gums and constipation have been noted. During the course of 
the disease the scab falls off and a small ulcer is seen in its place. 

Diagnosis. — In an infected area this is easy, the scab of the bite, with 
the other symptoms, can hardly be mistaken for anything else. 

Prognosis. — The mortality is high : 20 to 50 per cent. 

Treatment. — Infection should be avoided as far as possible. Treatment 
is purely symptomatic, the patient’s strength being conserved as far as 
possible. 


OROYA FEVER. 

Synonyms. — La Maladie de Carrion ; Carrion's Disease. 

Definition. — An acute infectious disease of doubtful letiology, limited 
to the wQskiriL slxip<^s of the Peruvian Andes, associated with peculiar rod- 
shaped bodies in the red blood corpuscles, Bartonella bacilliformis or Barton’s 
bodies. 

iEtiology. — The members of the Harvard School of Tropical Medicine, 
who studied the disease in Lima in 1913 under Strong, finally came to the 
conclusion that the bodies mentioned above were akin to the protozoa and 
caused the disease. How they are transmitted from one person to another 
is unknown. An insect vector is suspected. Any one living in, or staying 
for a time in, the endemic area is liable to acquire the disease. Both sexes 
lire liiil)lc and children may be attacked. The Comiuission also concluded 
that Verruga peruviana is a separate disease and not a stage of Oroya fever. 
Lately, however, Noguchi, in experimental work on these two diseases, hUvS 
shown again that they are connected with each other, and, according to him, 
the verruga eruption is only a phase of tbe orova fever. 

Pathology. — The spleen is usually enlarged and large swollen endothelial 
cells, containing rod-shaped bodies, are seen. The lymphatic glands also 
show similar cells. The liver shows toxic degeneration, with areas of necrosis. 
Lesions of an ulcerative nature have also been described in the large intestine. 
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Symptoms. — The incubation period is said to be 21 days. After this 
the onset is fairly rapid, with malaise, headache, pains and the usual signs 
of fever. The pains are usually very marked and are sometimes the first 
symptom noted. They may affect any part of the body, the bones frequently 
being involved and very tender. The temperature rises and runs an irregular 
course somewhat similar to that of a paratyphoid infection. It gradually 
falls in the fourth week. Severe cases generally die ; there are no skin 
eruptions apart, from the verrugas. The superficial and lymphatic glands 
are enlarged and palpable. AncBmia rapidly develops, the red blood cor- 
puscles falling to as low as 1,000,000 or even lower. The leucocytes are said 
to be increased 20,000 per c.mm. or upwards. Barton s bodies are very 
numerous in the rexl cells in bad case^s, but are also seen in mild easels. In 
fatal cases the patient sinks into a comatose condition, tlie tcinpeniture falls 
to normal or sub-normal. 

Diagnosis. — This has to be made specially from the paratyphoids. All 
fevers occurring in the endemic areas should be treated as 8us[>ect until 
proved to be due to some other cause. Malaria and tuberculosis have been 
mistaken for this disease. Rheumatic may simulate it closely as regards 
the pain and sweating ; in Oroya fever, however, the joints are rarely 
involved, and anti-rheumatic treatment has no effect. 

Prognosis. — This is good in mild cases, bad in the severe kind. The 
mortality among undoubted cases of Oroya fever has been stated by Strong 
to be 30 to 40 per cent. In some epidemics it has even Ix^en higher than this. 

Treatment. — There is no specific treatment; the patient ought to bo 
kept strictly in bed, and the fever dealt with on general principles. A diet 
similar to that employed in typhoid fever is indicated. As the temjxirature 
falls, the diet may be gradually increased. From a prophylactic point of 
view one should avoid the endemic areas where possible, or at any rate should 
not spend the night in them. Little, however, can be done as regards pro- 
phylaxis until the exact aetiology of the disease has been worked out. 


Vkkkuua Pekuvjana 


.Etiology. -According to some, this condition is only a j)liase or stage 
of Oroya fever, while others believe it to be a se{>arate disease. Strong Jind 
the Harvar<i Commission, who believe in the duality of the two conditions, 
have traiisruitted the disease to monkeys by scarifyijig th(‘ir skin and rubbing 
in verruga material. The lesion remains local. Noguchi s recent work, 
however, does not 8Ui)port the dual view and tends to show that verruga per- 
uviana, as previously believed, is only a phase of Oroya fever. Bart oil's 
bodies have been found in it also. The eruption in some ways resembles yaws, 
but the Tre'ponmm perlenue is absent, the Wassermann reaction is negat ive, 
and salvarsan and similar drugs luive no effect upon it. 

Pathology. — The pathological changes lound are those of an infective 
granuloma. The endothelium of the lymphatics and blood vessels pro- 
liferates. Plasma cells, granulation-tissue cells and fibroblasts appear, 
these being contained in a delicate reticulum or stroma of fibrous tissue. In 
the early stages there are many newly-formed blood vessels which make the 
tumours very vascular, so that they bleed easily. In the later stages the 
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amount of connective tissue increases, and the appearance, of a fibrosarcoma 
may be simulatfid. 

Symptoms. — The incubation period varies from 14 to 21 days, then pains 
of a rheumatic nature develop in the limbs and joints and a moderate tempera- 
ture appears. Following this period of invasion the second stage appears — 
this consists of the eruption of the tubercles or papules which are usually 
described as b(‘ing of a miliary or nodular nature. At first these are slightly 
raised, red spots, which later become dark-red or dusky blue, and then later 
still, in the nodular variety, take on the form of warty excrescences. The 
eruption may come out over the whole body, though the face, neck and limbs 
are the favourite sites — their number varies, from a dozen in the nodular 
variety, to hundreds in the miliary type. The size also varies, many of the 
nodular ones reaching the size of a chestnut and often ulcerating (the mulaire 
lesion) while the miliary ones arc about the size of a small pea — they bleed 
easily, their apices often being dotted with little black marks. The mucous 
membranes are attacked as well as the skin, and even the internal organs ; 
if in the nose they may cause bleeding, and if in the larynx, cough and hoarse- 
ness and sometimes sudden death. Successive crops continue to come out, 
each preceded by a fresh rise of temperature. 

The third stage consists of desiccation of the eruption as a result of shrinkage 
of the tubt rcles, or by ulceration. The larger ones usually ulcerate and bleed 
Vi'vy freely, resembling malignant masses. Finally they scab, and when this 
drops ofi a cicatrix remains at the site*. If no ulceration has taken place, 
little or no scar is left. The condition is very rarely fatal, and there is no 
marked anoimia. 

Diagnosis.— The warty excrescences are easily mcogriised and should 
not be mistaken for other diseaw^s. 

Prognosis.— As already mentioned this is good, fatal results being rare. 

Treatment, — No specific treatment is known. Salvarsan has no effect 
upon th(' lesions. When the nodules ulcerate they must be kept clean by 
antiseptics and excessive haemorrhage suitably combated. 

(1. rAKMK'HAEL l.OW. 
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SECTION III 


TROPICAL DISEASES OF DOUBTFUL OR 
UNKNOWN NATURE 

LATAH 

Definition. — A form of cerebral neuioais, in which the patients make 
involuntary movements and incoherently utter sounds or worck (Scheube). 

iEtiolOgy. — The condition has been found in Java, the Philippines, Burma 
and Siam. Natiyjea....aj;fi.,«afincted, principally young women. Heredity 
may play a part. No exciting cause is known. 

Pathology. — There are no records of any post-mortem examinations. 

Symptoms.— The movements and incoherent sounds are involuntary, 
the patient being unable to restrain them. The reflexes may be increased, 
and people affected take fright easily. 

Diagnosis. — The disease must be distinguished from ordinary mental 
and nervous disorders. 

Prognosis. — The disease may persist for years, and appears to b e incur - 
able. 

Treatment. — None is known. Suggestion treatment might be tried. 


KUBISAGAKI 

Definition. — A disease associated with dimness of sight, diplopia and 
paresis of the cervical muscles (Miura). 

“Etiology.— The condition is found endemically in parts of Japan. It 
attacks the agricultural natives of any age or sex, and house ejiidemics 
have been recorded. The cause is unknown. 

Pathology. — This has not been established. 

Symptoms. Depression is usually present, followed by dimness of 
vision, often accompanied by ptosis ; paresis of the cervical muscles, 
muscles of the trunk, etc., is also common. Owing to the implication 
of the cervical muscles the head hangs down, whence the name of the 
disease. The symptoms intermit, intervals of freedom alternating with 
new attacks. ® 

Diagnosis.— It must be distinguished from other forms of paralysis. 

Prognosis.— The disease is said never to end fatally. 

Treatment. Miura recommends potassium iodide and arsenic 
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AINHUM 

Detinition. — A disease of the t^oes. characterised by a rin ^-shaped con - 
s triction. which finally causes amputation of the toe affected. 

-Etiology. — The disease is principally found on the West Coast of Africa, 
blit it has also been seen in Brazil, British Guiana, the West Indies, the southern 
states of the U.S.A. and in India. Negroes and Hindoos are attacked. 
The cause is Q|;^?}cure. A t rophic origi n has been suggested ; also iniuries, 
such as cuts from grass, jiggei^, etc? — — , 

Pathology. — The constricting ring is formed of fibrous tissue. An 
increase in the adipose tissue of the part has been noted by some, a 
thickening of the epidermis by others. N atives are very prone to fibrous 
tissue formation, e.g. keloid. 

"'''SymptomS.--The Tittte^oe is most usually affected. The disease com- 
mences by a groove o^furrow, which first appears in the digit o-plantar fold ; 
this gradually deegens an3 spread s round the portion "cTTEetoe distaTto^the 
swelling. The change advances until the band is so narrow that the toe 
hangs by a thin pedicle. Finally the organ may d rop off spontaneously, be 
torn ofl, or be purposely cut off by the patient. The cour'se of tfie mafady is 
slow — usually sevfijiLyiiars. 

Prognosis. — There is no danger to life. 

Treatment. — The toe should oe removed by the knife, or by a silk ligature. 
Da Silva proposes vertical incisions through the constricting band in the early 
stages. 


GOUNDOU 

Synonyms. — Anakhre ; Gros Nez ; Dog Nose. 

Definition. — Symmetrical bony excrescences, occurring on both sides of 
the nose. 

iEtiology. — (a) Tlie disease occurs on the West Coast of Africa — on the 
Gold Coast, Ivory Coast and in Sierra Leone. It is apparently confined to 
negroes — both children and adults. Eecently the author has seen t£e photo- 
graph of a Dyak Child Tfb rarSara w ak suffering from the same or a similar 
condition. Chalmers thinks the condition follows y^ w s . others have 
suggested nasal myiasis.^ 

Pathology. — ^The lumours consist of spongy bone covered by a thin 
shell of compact bone, and are oval in shape, and may eventually attain 
the size of a hen’s egg. They are supposed to grow from the nasal process 
of the superior maxilla. 

Symptoms. — Pain is complained of at first, often with severe headaches, 
and there may be a nasal discharge with pus and blood. These symptoms 
ultimately disappear, but the swellings continue to enlarge slowly and 
progressively. 

Diagnosis. — The characteristic swellings can hardly be mistaken for any 
thing else. 

Prognosis. — The condition is not dangerous to life. 

Treatment. — Chiselling away the bone is the treatment usually recom- 
mended. 
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QANGOSA 

Synonym. — Destructive Ulcerating Rhino-pharyngitis. 

Definition. — A destructive ulcerative process attacking and destroying 
the nose, mouth and pharynx. 

iEtiology. — The condition has been described in the West Indies, Fiji, 
Guam, etc. Natives are attacked — children and adults alike. 

Tubercle, leprosy, syphilis and yaws have all been suggested as the 
cause. Others believe it to be a disease sui generis. A somewhat similar 
condition follows American dermal Leishmaniasis, and the possibility of some 
of these cases being Leishmanial should always be borne in mind, and a search 
made for such parasites. 

Pathology. — The disease generally begins as a small ulcer of the palate, 
gradually spreading, until it ultimately destroys most of the nose, the 
pharynx, soft palate and mouth. 

Symptoms. — tlie ulceration spreads pain is complained of, and a 
constant discharge oozes out of the lesions, giving the breath a horribly foul 
odour. The mutilation may be extreme and destroy most of the face. 

Diagnosis. — This must be made especially from Leishmaniasis, and from 
syphilis, leprosy and yaws. 

Prognosis. — Sometimes the disease stops of its own accord, more fre- 
quently it progresses, ultimately killing the patient by general exhaustion 
and sepsis. 

Treatment. — Salvarsan or some of its products should be tried, in case 
syphilis or yaws may be present. Antimony, on the assumption of a 
Leishmanial origin, should also be given a trial. 

BIG HEEL 

Synonym. — Endemic Hypertrophy of the Os Calcis. 

Definition. — A peculiar hypertrophic condition of the os calcis. 

.Etiology. — This has not yet been established. The condition occurs 
in natives of the West Coast of Africa, chiefly on the Gold Coast. 

Symptoms. — The disease is ushered in with fever, followed by pain and 
tenderness in the heel, with swelling of the os calcis of one or both feet. 
Cold and damp are apt to produce an increase in the symptoms. Walking 
is hindered. The condition may become chronic, permanent thickening of 
the bone resulting. 

Treatment. — If the enlargement be excessive, removal of some of the 
hypertrophic bone may be attempted. 


MOSSY FOOT 

Thomas described this condition some years ago in Manaos, Brazil. IL^ 
considered it had something to do with elephantiasis. Recently Castellani 
saw a condition, called Central American Mossy Foot, in Costa Rica and 
Guatemala. His case showed the foot covered with granulomatous nodules 
and masses covered by dirty yellow crusts. No sinuses or sclerotia were 
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present, this distinguishing it from Madura foot. It was not Yaws nor 
Verruga. He thinks it similar to the cases described by Thomas. Treatment 
is very unsatisfactory. X-rays might be tried. 

CHAPPA 

Definition. — A pecuhar affection of the joints associated with nodules 
in the subcutaneous tissues, which finally ulcerate. 

iEtiology. — The disease was described by Read in Southern Nigeria. 
Natives only are attacked, as far as is known. 

The causative agent has eluded detection. 

Pathology. — This is not yet entirely known. Nodules, as large as a 
pigeon’s egg, form in the subcutaneous tissues, with ultimately complete 
destruction of the joints — ^the bones are also attacked. 

Symptoms. — The disease, according to Read, begins with severe pains 
in the limbs, muscles and joints. After a time the pains decrease, but some of 
the joints swell, and fluctuation occurs. At this time nodules appear in the 
tissues, and the skin over them breaks down with resulting ulcer formation. 
The ulcers have no tendency to heal, but may remain for years. 

Diagnosis. — The disease may be a late stage of yaws ; some of the nodules 
might be onchocerca tumours (see p. 337). Tropical ulcer is also possible. 

Prognosis. — This is bad. 

Treatment. — Read tried mercury and iodides without effect. Scraping 
is indicated. Salvarsan and its derivatives should be given a good trial, on 
the chance of the infection being spirochsetal in nature. 

JUXTA-ARTICULAR NODES 

Definition. — A nodular condition occurring around the joints. 

^Etiology. — Such tumours have been described in Africa, on the West 
Coast and equatorial regions, also in Java and Siam. 

Pathology. — The constitution of the nodes seems to be of a fibrous 
nature, but more work is required to determine their exact composition. 

Symptoms. — The tumours usually appear in the vicinity of one or other 
of the joints. At first they are small, the size of peas, but later as they grow 
may be as large as a pigeon’s egg. They are round or oval, and very hard to 
the touch. There are generally four or five or more, and they may have a 
symmetrical distribution. Rarely they disappear spontaneously, more 
commonly they increase gradually in size, but very slowly ; at other times 
they remain stationary for long periods of time. 

Diagnosis. — The diagnosis lies between ordinary rheumatic nodules and 
onchocerca tumours. A tumour may be excised and sectioned. They 
may be of rheumatic origin, but are not quite like tlie ordinary rheumatic 
nodules. An onchocerca tumour when needled is found to contain fluid, 
and when o})ened is seen to be loculated, with the filarise in situ and many 
embryos in the fluid. 

Prognosis. — This is quite favourable as regards life, and in many 
instances the nodules cause little or no trouble. 

Treatment. — The best way of dealing with the nodules is to excise them ; 
this can be more easily done, of course, when they are small. 
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ONYALAI 

Definition. — A vesicular condition of the buccal mucosa, associated with 
renal heBmaturia. 

^Etiology. — The disease is met with in Portuguese West Africa, and 
on the Lualaba river. Natives are attacked. No cause is known. 

Pathology. — No proper autopsies have yet been made. 

Symptoms. — The disease is usually ushered in by a febrile disturbance, 
and after some little time an eruption of small blebs or vesicles appears on the 
buccal mucosa and the hard palate. Some of the blebs show umbili cation 
— ^their contents consist of blood. Blood is also present in the urine. 

Diagnosis. — This has to be made from purpura, pemphigus, small-pox, 
etc. 

Prognosis. — Natives are said to dread the disease. Most cases are said, 
however, to recover in from a week to 10 days. 

Treatment. — None is known. Calcium lactate might be tried. 

EPIDEMIC GANGRENOUS RECTITIS 

Definition.— A form of rapidly spreading phagedaona whicli starts in the 
neighbourhood of the anus and spreads to the rectum. 

./Etiology. — The disease has been reported from Venezuela and the 
Guianas. Possibly the condition is only a gangrenous form of one or other 
of the dysenteries. 

Symptoms. — The disease starts with itching at the anus, followed by 
the passage of blood and mucus, great tenesmus, thirst and fever. Gan- 
grene then sets in, and the patient quickly dies. 

Treatment, — Local native treatment consists of enemata of lemon juice 
and rum, or a decoction of the stalks and leaves of a South American plant, 
Spigelia anthelmintica. 


CLIMATIC BUBO 

Definition, — A febrile condition associated with glandular groin enlarge- 
ments, which tend to become chronic and indolent, some ending in suppura- 
tion. 

./Etiology. — The condition is specially common on the East Coast of 
Africa. It also occurs on the West Coast of Africa, Hong-Kong, China, Japan 
apd in the Straits of Malacca. Males apparently are alone i^ec ted. Recent 
work tends to show that, though not venereaTuTthe brSinary sense, the disease 
is nevertheless acquiicd from sexual connection with , black women. A 
history of such connection is always obtainfi.ble. The gerSrTTs unknown. 
Puncture of the glands usually gives negative results ; when suppuration 
takes place the ordinary pyogenic cocci are present. 

Pathology. — Section of the affected glands only shows a chronjc^adenitis. 
Resolution takes place spontaneously, but is very slow. Suppurali^HTtfiT'a 
secondary feature due to the invasion of ordinary cocci. There are no signs 
of any lesions on the penis. 

Symptoms. — The condition occurs a variable time after coimection. 
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The tenE^pjeiature, of a reauj[i]tent type, remains up for a week or 
longer. The glands then start to enlarge and become painful, m{e?ering 
with walking. One or both sides may be afPected. The size of the glands 
varies, some attaining the size of a pigeon’s egg, others that of a hen’s. They 
are very chronic and jiidolent, showing little or no tendency to disappear. 
The temperature finally falls, and if the patient keeps quiet the adenitis gradu- 
ally resolves, but some slight thickening often remains. The glands are 
hard to the touch and do not show signs of fluctuation unless suppuration 
has occurred. 

Diagnosis. — Some of the glands, the hard type with no fluctuation, 
closely resemble those of filapa gis. Other signs of filarial disease else- 
where will help in the diagnosis. As a rule also, unless a definite attack of 
filarial lymphangitis is present, there is no temperature with these glands. 
Cliinatic bubos have nothing to do with plague, and are not Pestis minor. The 
otter ordinary yeneieal pauses must be excluded before arriving attfit'fliagnosis 
of climatic tubo, as must also scratches, abrasions or foci of infection about 
the legs or feet. 

Treatment. — If the glands be small and resolving they are best left alone. 
The patient should walk as little as possible, as exercise of any sort generally 
aggravates them and delays their absorption. If suppurations have taken 
place, aspiration of the pus should first be tried, instead of laying the glands 
open, as then secondary infection results and healing may be long delayed. 
Extensive removal of the glands is dangerous, as elephantiasis of the thigh 
and leg may follow, if there be too much interference with the lymphatic 
system. After the temperature and acute signs have quietened down, the 
glands may be painted with linimentum iodi, and potassium iodide may be 
given internally to promote their absorption. If chronic and not resolving 
protein shock may be tried. In such a case 2 intravenous injections of { 
ordinary T.A.B. vaccine — 100 million for the first dose and 200 for the second f 
— had a most marked efiecrupon the condition. 

FEVERS OF DOUBTFUL OR UNKNOWN ^ETIOLOGY 

As diagnostic methods improve, many of the irregular fevers which used 
to be variously classified as pyrexia of unknown origin (P.U.O.) have di*s- 
appeared ; but even so, there are still more or less definite conditions which 
cannot be explained satisfactorily on our present knowledge. 

Simple continued JspfX , — Some of these cases may in reality be sand-fly 
fever or rhild typhoids or paratyphoids. The extended use of Widal’s 
reaction for the enterica group should certainly eliminate some of them. 

Sev<^-day -^Rogers has described this fever in Calcutta, and it 
is found in other ports as well. It is characterised by a sudden invasion, 
with headache and pains in the back. The temperature chart shows a 
saddleback type of fever, and the pulse is slow as compared with the 
temperature. It lasts 6 or 7 da 3 r 8 . Some authorities consider it a form 
of denmie. Quite recently Japanese observers have isolated a spirochsete 
from the 7-day fever in Japan. This is a Leptospira and has been named 
the Leptospira hebdomadis. It is quite possible all these are varieties 
of dengue. 
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Low f ev er, An evening rise of temperature to 99® F. or 100® F. or a 
little higher is not uncommon in people who have resided abroad. None of 
the definite causes of slight fever, such as helminthic infections, are to be 
found. Possibly some are due to some h idd en f ocu s of tubercle, others 
to syphilis or to early ^lalignant disease. ^ ' * 

Double continued — Manson describes cases of this fever in Amoy, 
China. Kere are waves of fever with apyrexial intervals. The charts some- 
what closely resemble undulant fever. A similar type of fever has been met 
with in cases from the West Coast of Africa. They seem to be akin to, though 
perhaps not absolutely identical with, undulant fever. Some may be para- 
undulant fever infections. 

Hy.par:pyrjsapialJ^§il(;r ^ — One or two examples of this peculiar condition 
have been reported from the West Coast of Africa. The fever is associated 
with a very high temperature— 107® F. or higher, and this continues for 
3 weeks or longer. If recovery take place the temperature then drops and 
ultimately the patient gets well. Many cases, however, die. The spleen 
and liver are not enlarged. Quinine is useless, and the only treatment is 
cold baths and cold sponging with ice water. 

G. Cakmichakl Low. 
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DISEASES DUE TO METAZOA 

]. DISEASES DUE TO TREMATODES OR 
FLUKES— DISTOMIASIS 

PARAMPHISTOMIASIS 

Definition. —An invasion of man with trematode parasites of the family 
ParamphistomidoB. Two of these parasites are known. Watsotiius watsoni 
(Cladorchia watsoni). — L. 8-10 mm. x 4-^ mm. ; Ova, 120-130 /x x 75-80 fx. 
The parasite has a reddish-yellow colour when fresh and inhabits the duo- 
denum and upper part of the small intestine. 

Gastrodiscus hominis. — L. 6-8 mm. X 3-4 mm. ; Ova, 160 /x x 72 /ul. The 
parasite has a large posterior disc by which it attaches itself to the mucous 
membrane of the bowel; it occurs in the caecum and colon. 

Symptoms. — Diarrhoea, with loose bilious stools, containing many of 
the adult parasites, is the outstanding symptom of the former species ; severe 
infections of the latter produce some intestinal disturbance, with diarrhoea. 

Treatment. — ^Thymol followed by saline purgatives ; or eucalyptus, 
castor oil, chloroform mixture. (See Treatment of Ankylostomiasis.) 


FASCIOLIASIS 

Definition. — An invasion of man and other animals with flukes of the 
family FasciolidcB. Several of these are known. 

Fasciola hepatica (Distoma hepaticum ) — the common liver fluke — L. 20- 
30 mm. X 8-13 mm. ; Ova, 130-145 X 70-90 /x. Oval and operculated. 
These parasites normally inhabit the bile-ducts of sheep and other animals. 
They undergo their developmental changes outside the body in snails 
(Limnwa truncatula) and finally disseminate the infection by the cercariae 
which have left the snail and become encysted on grass stems. 

Symptoms. — Man is not often infected. In some of the reported cases, 
mild infections evidently, there were no symptoms, the diagnosis being 
made by finding the ova in the stools. In sheep, the parasite produces a 
disease named liver rot or sheep rot. The infect<‘d animals become emaciated 
and many die. 


8S0 
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Treatment. — Ordinary anthelminthic drugs do not reach parasites in the 
liver ; antimonium tartaratun^ might be tried intravenously. 

Fasoiolo'psis bushii (Distoma crassum ; Distoma buskii) — L. 30-70 mm. X 
12-14 mm. ; Ova, 120-130 /a X 77--80 fi. This, the giant fluke, is found in 
China, Borneo, the Federated Malay States and other regions in the East ; 
it inhabits the duodenum and other parts of the small intestine. Its inter- 
mediate host is supposed to be oysters or shrimps. Three other species have 
also been described in man. 

Symptoms. — Dyspepsia, diarrhoea with pale stools, sometimes streaked 
with blood. Increasing ansemia, oedema, ascites, harsh, dry skin. The signs 
sometimes resemble those of enteric fever and the infection has been mistaken 
for that disease. 

Diagnosis. — This is made by finding the characteristic ova in the stools. 

Treatment.— Thymol, or eucalyptus mixture, etc., will get rid of the 
parasites. 


PARAGONIMIASIS 

Synonyms. — See p. 1119. 

Definition. — An invasion of man with the lunjj^.flvike, a member of the 
Troglotremidce family. 

Paragonimus westermanii (Distoma ringeri ; Distoma fulmonis, etc.) — 
L. 8-10 mm. X 4-6 mm. ; Ova, 85-100 p. X 50-70 /x. Oval and operculated. 
Paragonimiasis occurs endemically in the Far East, especially in Formosa, 
Japan, Korea, and China. Sporadic cases, originally infected elsewhere, 
are from time to time met with in Western countries. The parasites live for 
preference in burrows in the lungs, but may be found in other parts of the 
body ; the ova are found in the sputum or faeces. They then enter water, 
where the miracidium emerges from the egg and enters a fresh-water snail, 
the Melania libertina. Here it forms a sporocyst, then rediae, then cercariae, 
the latter escaping and finding their way into fresh-water crabs — Potamon 
ohtusipesy Qeothd'phusa dehaanii and Eriocheir japonica. Bncystment takes 
place here in the gills, liver and muscles, where further developmental changes 
take place. Man becomes infected by eating the crabs, or possibly the cer- 
carisB escape from the crab into the water, and so are ingested ; or bore them- 
selves indirectly through the skin. 

Pathology. — The parasites in the lungs live in cysts with dense fibrous 
walls ; the largest cysts are the size of a hazel-nut. Cysts communicate with 
the bronchi and contain material resembling anchovy sauce. They have 
also been found in the brain, liver, intestines, spleen, pancreas, etc. They 
may give rise to suppuration ; they also cause ulceration of the intestine. 

Symptoms. — These are divided into general, thoracic, abdominal and 
cerebral. 

General. — General adenitis and skin ulcerations are present. Blame 
can only be laid at the door of the paragonimus when the parasite is found 
in the affected parts. 

Thoracic. — See p. 1119. 

Abdominal . — If ulceration of the intestinal mucosa have taken place, 
diarrhoea with blood and mucus in the fseces will be present (paragonimus 
dysentery). 
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Cerebral, — Epileptic fits, giddiness, headaches, loss of memory, insomnia 
and loss of vision have been described. 

Diagnosis. — This is made by finding the ova in the sputum or in the 
fasces. 

Prognosis. — This is not good, the infection remaining indefinitely ; 
tubercle is also apt to be superadded. The brain cases are fatal. 

Treatment. — None so far is known. Antimony tartrate intravenously 
ought certainly to be tried, in view of the success which has followed its 
use in schistosomiasis. 


CLONORCHIASIS 

Definition. — An invasion with trematode parasites of the family Opt5- 
ihorchiidcB. Clonorchis sinensis {Opisihorchis sinensis ; Distoma sinense), 
L. 10-20 mm. X 2-5 mm.; Ova, 27-30/1, x 15-17 /x. Oval-shaped with a 
well-marked operculum. The parasites live in the bile-ducts and gall- 
bladder. The ova escape in the faeces, where a miracidium emerges, which 
finds its way into a snail, probably Melania libertina. The cercariee escape 
in due course from the tissues of the first intermediate host and fijid their 
way into a second one, becoming encysted in the muscular tissues of some 
fresh-water fishes. Man or cats become infected by eating such infected 
fish in a raw condition. 

Pathology. — Cystic dilatations and sinuses in the walls of the bile-ducts 
are produced by the parasites, irritative changes due to their presence 
causing localised fibrous changes as well (helminthic cirrhosis). The paren- 
chymatous cells show fatty degeneration and necrotic changes. The liver 
becomes enlarged, with, perhaps, signs of chronic enteritis, ascites and 
oedema of the legs. 

Symptoms. — Mild infections cause no symptoms ; in more severe ones 
there is pain in the epigastrium and liver, with general wasting, diarrhoea 
and jaundice. The patient becomes feeble and cachectic and death may 
take place from exhaustion. Paralysis of the limbs has also been described. 

Diagnosis. — The symptoms just described call for an examination of 
the fyeces for ova ; if found in large numbers, they probably are the real 
cause of the trouble. 

Prognosis. — This is bad if the infection be severe ; ascites and emaciation 
are serious omens. 

Treatment. — None so far is known ; as the parasites are lodged in the 
liver, ordinary anthelminthics do not reach them. 


HETEROPHYIASIS 

Definition. — Infection with flukes of the family HeterophyiidcB. Two 
genera occur in man : 

Heterophyes heterophyes (Cotylogonimus heterophyes). — L. 2 mm. X 1 mm. ; 
Ova, 30 /X X 17 /X. Oval, light brown colour. 

Metagonimits yokagawai, — L. 1-2 n^im.X 04-0*7 mm. ; Ova, 28 /x Xl6/x. 
Elliptical, dark brown in colour, the shell membrane having a double contour. 
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The first stage is passed in a snail ; the ceroarial stage in fresh- water fish. 
This is the smallest fluke found in man. 

Symptoms. — Both these species live in the small intestine and if present 
in large numbers produce diarrhoea with blood in the stools (heterophyes 
diarrhoea or dysentery). 

Diagnosis. — This is reached in the ordinary stool examination, the eggs 
of the parasites being readily found in the fseces. 

Treatment. — Eucalyptus, castor-oil and chloroform mixture is efficacious. 
In one of the author’s cases over 250 adult worms were recovered after such 
treatment, and all signs of diarrhoea, etc., disappeared. The stool must be 
strained through fine muslin and searched carefully for the worms ; other- 
wise, as they are so small, they are readily lost. 


SCHISTOSOMIASIS 

Synonym. — Bilharziasis. 

Definition. — Invasion of man with members of the iaimly Schist osorn id a\ 
Three species occur in man — Schistosoma hcematobium, S. mansoni and S. 
japonicum. The parasites live in the blood vessels — in the portal venous 
system — their eggs escaping by the urine or faeces ; their ext<‘rnal develop- 
ment takes place in different species of snails, from which the cercarise escape 
into the water, passing directly into man through the skin, and finding their 
way to the blood vessels, where their complete development takes place. 

Schistosoma hcematohium (Bilharzia hcematobia), - L. c? 12-14 mm. X 1 rnm., 
4 mm. round ; p 20 mm. X 0*25 mm. ; Ova, 120-190 /x x 50-70 a*. Oval, no 
operculum, sharp terminal spine at end of egg ; the intermediate host is a 
Bulinus B. dyhowskiy B. innesiy B, contorius. The males are stout, with the 
sides rolled in to the ventral surface, forming the gynsecophoric canal in which 
the female lies. The integument is covered with fine tubercles. The females 
are much longer than the males and are thread-like or filariform in aspect. 
They can at once be distinguished from the presence of the two suckers of the 
trematodes. 

Pathology. — When mature the adult females pass into the venous 
radicles of the bladder and rectum and deposit their ova, which, when de- 
posited, cause a blockage, leading to engorgement and final rupture, with the 
escape of the ovum into the urine or faeces. 

Two types of lesion are produced in the parts where the eggs are laid : 
(1) .proliferative ; (2) destructive, with ulceration; the irritation, plus 
the toxin excreted by the worms themselves, also causing considerable 
fibrosis — a change well seen in the liver. The bladder and rectum may show 
polypoidal or papillomatous growths, which bleed easily. Instead of such 
growths there may be smooth sandy patches, and in the rectum definite 
ulcers. The prostate is thickened and infiltrated with calcified eggs, the 
fibrous tissue being much increased. The seminal vesicles are also attacked, 
and the vagina and cervix in women. In bad cases the whole of the urinary 
tract is affected and also the rectum and considerable areas of the colon. 

Symptoms. — Early general symptoms often precede the local ones: 
abdominal pain, enlargement and tenderness of the liver and spleen, pyrexia, 
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bronchitis, intense urticaria and diarrhcna, with a well-marked eosinophilia 
in the blood. A latent period then sets in, after which local symptoms 
appear. Haernaturia with pain in the bladder, perineum and penis may be 
all that is noticed in mild bladder cases, but if severe there is much 
hflemorrhage, a heavy deposit of cells and debris, and often severe pains. A 
general septic cystitis may be superadded, and calculi and gravel are common. 
When the rectum is attacked, blood and mucus are passed in the faeces 
(Schistosomiasis or Bilharzial dysentery). The appendix may be speciailly 
involved, giving rise to Bilharzial appendicitis. 

Diagnosis. — The ova are large objects and can be found in the urine or 
fjece.s with ease. The terminal spine indicates the presence of S. hmmatobium* 
This is the only certain method of distinguishing the condition from amcebic 
and other forms of dysentery. Eosinophilia in the blood is also suggestive. 

Schistosoma mansoni {Bilharzia mansoni). — L. ^ 12 mm. X 0-4 mm. in the 
middle ; 14-15 mm.xOTG mm. ; Ova, 146 /a x62/x. Oval, no operculum, 

sharp spine, placx^d laterally at one side of the egg. The interme^ate host 
is a PlanorhiSy Planorbis hoissyi. 

Pathology. — This species is found in the rectal and mesenteric veins, and 
hardly ever lays its ova in the venules of the bladder. The lesions produced 
are similar to the rectal lesions of S. hcBmatohium. 

Symptoms. — Blood and mucus in the motions are the chief symptoms, 
a condition exactly resembling dysentery being again produced. 

Diagnosis. — The lateral spine on the egg betrays the condition. 

Schistosoma japonicum, — L. d B-12 mm. X 0-5 mm. ; $ 12 mm. X 0*4 mm. ; 
Ova, 70-76 X 45-55 /^. Oval, no sharp spine, but sometimes a little knob or 
nipple is seen laterally situated. The intermediate host is a snail, the Hyp- 
sobia nosophora (formerly Blanfordia nosophora). The anatomy of the worms 
is similar to the species just described ; there are no tubercles on the male. 

Pathology. — The lesions are somewhat different from those produced by 
the other bilharzia. Tiie ova are deposited in the mucosa of both the small 
and large intestine and may be seen in very large numbers. They eventually 
ulcerate and escape into the fasces. The bowel wall becomes very greatly 
thickened by fibre tic changes. There is a peculiar form of cirrhosis in the 
liver, and the pancreas and mesenteric glands are also affected. The bladder 
escapes entirely. 

Symptoms. — The entry of the oercarias through the skin gives rise to some 
local irritation (Kabure disease). The symptoms produced later are known 
as Katayarna disease. These depend upon the intensity of the infection. 
At first there is fever with an urticarial eruption, sometimes associated with 
pulmonary symptoms. A long interval then usually appears, after which 
intestinal troubles begin, with enlargement of the liver and spleen. Wasting 
is progressive, and anaemia and ascites develop. Finally a chronic cachexia 
sets in and the patient dies. The blood shows an eosinophilia. The stools 
are often dysenteric, with blood and mucus (5. japonicum dysentery). 

Diagnosis. — This is made by finding the ova in the stools. Fever, with 
urticaria, and an eosinophilia should raise the suspicion of this condition. 

Treatment of Schistosomiasis in genered.— Antimony tartrate (tartar 
emetic) injections intravenously act in a specific manner on S, hwmaiobium 
and S, mansoni infections. They are certain to act equally well on S- 
japonicum infection. 
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The injections are given in a similar manner as in kala>azar and trypano- 
somiasis (see treatment of these diseases, pp. 230, 235). 

The first dose should be half a grain, and this should be increased by half 
a grain each dose on every second or third day, until 2^ grains is reached. 
This quantity is then continued until 20-30 grains in all have been administered. 
The blood, as a rule, disappears from the urine and faeces after 6 or 8 grains 
have been given, and subsequently the ova. The clinical signs also clear up 
and the infection comes to an end. The drug evidently kills the adult worms 
so that no more ova are produced. Ova already laid and in the tissues are 
probably also destroyed. Local treatment should also be adopted for cystitis 
and bladder troubles if these be severe. 

G. Carmichael Low. 


II. DISEASES DUE TO CESTODES— T.ENIASIS 

INTESTINAL TiENIASIS-TAPE-WORMS 

Definition. — An invasion with different forms of Twnia (tape-worms), 
either occurring as adult forms in the intestine (Intestinal tseniasis), or as 
the cystic stage in the muscles and other tissues of the body (Somatic tfieniasis). 

DiphyUobothrium latum. — L. 2-9 m. and over. Head almond-shaped, no 
armature. 3000-4200 segments. Ova, L. 68-71 /x x45/i.. Oval, with an 
operculum. The segments are broader than they are long. The plerocercoid 
stage occurs in fish, the first stages being passed in a mollusc. 

Symptoms. — This tape-worm lives in the intestine and its presence there 
gives rise to anaemia (toxic in origin), often of a severe grade. The mature 
segments are passed in the faeces. 

Treatment. — As for other tape-worms. 

Tcenia solium. — L. 2-3 m. Head globular, four suckers, rostellum with 
double row of hooks. Ova, circular to oval, 31-60 /x in diameter. Uterus, 
7-10 lateral processes. The cysticercus stage is reached in the pig {Cysti- 
cercus celluloscB). Man acquires the parasite by eating badly-cooked infected 
pork. 

Tcsnia sagiruUa {Tcenia mediocandlata). — L. 4-10 m. Head cubical, four 
suckers, but no armature. Ova, slightly oval -shaped, 33-40 ytt x20^0/x. 
Uterus, 30-40 side processes. The cysticercus stage is found in the ox 
(Cysticercus bovis). Man is infected by eating badly-cooked infected beef. 

Symptoms. — Gnawing pains in the stomach, attacks of colic, diarrhoea, 
loss of appetite, sometimes a voracious appetite with neurasthenia and 
mental symptoms are the chief symptoms. 

Treatment. — The patient should be starved for two days, then on the 
morning of the third day extractum filicis Uquidum in 30-minun doaeaJt 
given its follows: one dose at 7, one at 7.l5, one at 7.30 (90 miniins in all], 
either in a capsule, or as an emulsion. 

If a case have been treated before, with no bad symptoms, and the tape- 
worm recurs, an extra 30 minims may be given, e.g, 4 capsules of 30 minims, 
in all 1 20 minims, or 2 drms. This is the maxiinum dose. A purgative is taken 
at 10 a.m. This must li6FB(?caildr Oil as ttis dissolves the filicic acid . Sodium 
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or magnesium sulphate can be employed. The motions must be carefully 
examined to see if the head be passed or not. If not, segments will appear 
again in about 3 months* time. The writer has found it useful, when the 
head is not 10 days and then to repeat the treatment. This 

IS often e2ective in obstinate cases. A capsule of ^ minims of oil of turpen- 
tine may be given with the last capsule of filix-mas. 

Hymenolepis nana . — The dwarf tape-worm. L. 10-45 mm. Head : 
Scolex subglobular, rostellum with a single row of hooks. Proglottides, 100- 
200. Ova, oval or globular 30-60 p. in diameter. Common in Southern 
Europe and in parts of the tropics. 

Symptoms. — Abdominal pain, attacks of diarrhoea. Convulsions in 
children and headaches and strabismus. 

Treatment. — Male fern is efficient and may be given as for ordinary tape- 
worm. Vide supra. Thymol and ol. chenopodii are also effective. 


SOMATIC TiENIASIB— 0YSTICER0U8 STAGE 

TcBfiia solium . — The cysticercus stage of T. solium is sometimes met with 
in man. The cysts occur in the connective tissues, in the brain, eye and 
other organs. Osier describes a case of generalised infection where the 
symptoms complained of were stiffness and weakness, with numbness and 
tingling in the extremities — an examination revealed a number of painful 
subcutaneous nodules, which proved on excision to be cysticerci. 

Cysts may be present in the brain, in the silent areas, without giving rise 
to any symptoms, whereas in other areas localising signs are met with. When 
in the eye the condition can be more easily recognised. 

The diagnosis is not as a rule easy. If the cysts be in the connective 
tissues and superficial, one may be removed for examination. 
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Echinococcus granulosus. — L. 2*5-5 mm. Head, lour suckers witli ^ rps^pl- 
lum with hooks. Ova, globular, 30-36 /x across. The parasites live in the 
intestines of dogs, jackals and wolvejj Man becomes infected in the cysti- 
cercus stage ( hy dati J*cyst yn^Jy swalfowing the eggs, which may contaminate 
his hands or sometimes his food. Intimate contact with dogs is seen in 
countries where the condition is common — Australia, New Zealand, Green- 
land, etc. The hydatid cysts in man may occur in the liver, brain, lung, 
peritoneum and other organs. Two forms are usually now described : 
Echinococcus granulosus^ which forms the ordinary cysts, and E. muUUocularis, 
the alveolar or multilocular type of lesion. 

Development , — After the egg is swallowed the six-hopkedjnnbr escapes 
from its shell and is carried by the circulation to the tissues or viscera. Here 
it loses its hooks and forms a cyst, this consisting of two layers — a laminated 
outer layer and a granular inner layer — with the tissues of the organ forming 
a fibrous capsule around. The inner or granular layer is also known as the 
germinal layer, and in time protuberances are seen upon it. These grow 
larger, push out into the cavity of the cyst, and form what are known as brood 
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capsules. The base of the brood capsule may gradually narrow till a pedicle 
is all that attaches it to the wall of the cyst, and then, if this breaks, it 
becomes free in the cyst — the brood capsules consist again of two layers, and 
on the inner one heads or scolices with minute booklets appear. While this 
is going on a vesicle may form between the two layers of the wall of the mother 
cyst (secon^ry.QjLdaaighter cyst), and by pressing on the inner layer gradually 
protrude into the cavity (endogenous daughter cys t) ; on the other hand, 
however, growth may take "an oTrE^Vd' direciion, protrusion eventually 
taking place outside the wall of the mother cyst (eiog^ous daughter cyst). 
Both those varieties form brood capsules, and heads \mh"'TiddKIefs (sCoB 
appear on their inner layers. A third generation may even follow, thus giving 
rise to what are known as granddaughter cysts. 

The cysts often die and become caseous with calcification, or they may 
suppurate and form abscesses, or they may rupture. Growth is slow, and their 
length of life is not accurately known. The fluid in the cysts is colourless 
or slightly opalescent, with a specific gravity of 1005 or slightly higher, non- 
albuniinous, but with traces of chlorides and sugar. Hooklets arc present 
in the clear fluid and also in the pus in suppuration, the latter process killing 
the embryos. Occasionally the cysts are sterile, and in such cases hooklets 
will be absent. 

Diagnosis. — When the cysts are of large size and within reach of palpa- 
tion a peculiar thrill or fremitus — the hydatid thriU — may be elicited. Aspira- 
tion of some of the fluid may demonstralbe the hooklets, or if those are not 
present, the absence of albumin and the presence of sugar will be helpful. 
Sero-diagnosis has recently been iised^ Weinberg and others employing the 
Bordet-Gengou fixation of complement method. A precipitin test has also 
been tried, and Bettencourt, by applying a haemolytic system of human 
red cells and a rabbit homo-serum, has obtained positive results (Stiles) 
All these may fail, however, where suppuration has occurred in the cysts. 

Treatment. — No medical treatment is of avail. Short of surgical pro- 
cedures, simple aspiration of the cyst may be successful. In other cases the 
cyst requires to be opened and drained (See treatment of Hydatids in 
Liver, Lungs, etc.) 

G. Carmiohakl Low\ 

III. DISEASES DUE TO NEMATODES 

STRONGYLIASIS 

Strongyloides intestinalis or stercoralis (Rhahdonema intest in ale) is a 
common parasite of the intestines. Such parasites were at one time suppos(‘d 
to be concerned in some way with sprue, but this has not been confirmed. 
They may cause some intestinal catarrh if the infection be severe. 

FILARIASIS 

Definition. — An invasion of man with members of the family of the 
Filariidm, Four species are known: Filaria bancrofti, Filaria loa {Loa 
loa), Filaria perstans {Acanthocheilonema perstam) and Filaria dernarquayi. 
The first two only are of importance. 
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Filaria hanorofti. — L. c? 30*40 mm. ; P 76*100 mm. X 0*2 mm. The 
adults are like fine catgut. They liYii.in the lymphatic vessels and glands and 
breed there, the females giving birth to embryos, EniTthfil'T tIf&yTh to , 

and live In, the blood stream. The embryos Measure 0*310 mm. X 7*5 /i, 
the breadth of a^red-bldSd corpuscle, and are enclosed in a loose sheath. 
They live in the lupc^nd of the thorax by day and only copg 

into thfilpjgn^pral at nights. The int is a mosquito 
(chiefly Qulf^x fati cfa ns) which su^ks the ©mbryos^out of the blood at night. 
A metamorphosis takes place in the thoracic muscles of this insect, and 
when this is accomplished, the matured embryos are inoculated into man 
from the proboscis of the mosquito. They pass into the lymphatics and 
there develop into adults. 

The parent worms may cause considerable damage to the lymphatic 
system, and give rise to a series of lymphatic diseases, filarial lymphangitis, 
abscesses, dilated inguinal glands, hydrocele, lymph scrotum, chyluria and 
elephantiasis. 

Pathology. — The clianges produced are due partly to mechanical obstruc- 
tion of the parts, partly to toxins excreted by the adult worms. These 
produce changes in the endothelium of the vessels with inflammatory exuda- 
tions and finally fibrotic changes which may completely obstruct both the 
glands and the vessels. As far as is known the embryos are non- pathogenic. 

Symptoms. — These depend upon the nature of the lesion. FUarial 
lymphangitis is associated with high fever, enlargement of the lymphatic 
glands and inflammatory swelling of the part afiected. After repeated 
attacks permanent thickening appears, and an elephantoid condition is 
the result. In chyluria the patient passes milky- white urine, often mixed 
with blood. 

Treatment. — Prevention of mosquito bites is a siyie qua non. Every one 
in the tropics should use a mosquito net. Towns and municipalities should 
enforce regulations for the destruction of all domestic mosquitoes. No 
drug has yet been discovered which will kill the adult worms. Antimony 
injections are being tried, but so far do not ap])ear to be efficacious. 

Loa ha . — The adults of this parasite inhabit the connective tissues, tho 
embryos, the blood stream, occurring in the peripheral blood by day and 
not by night. The adults in their wanderings excrete toxins and these may 
cause the production of what are known as Calabar swellings. These are 
about the size of a small hen’s egg, come up suddenly, with no redness or 
inflammation, and after lasting a day or two disappear. The adult worm 
may cross the conjunctiva and produce conjunctivitis and lachrymation. 

Another member of the Filariida3, the Onchocerca volvulus, is found in 
man in some parts of the West Coast of Africa. The parasite forms small 
tumours, cystic swellings, with a dense fibrous wall. Inside, the cyst is 
loculated, and contains the adult worms and numerous embryos. The 
cysts are superficial, over which the skin as a rule is movable. They vary 
in size from a pea to a pigeon’s egg and are most commonly found on the 
lateral aspects of the tliorax ; along the iliac crests is another favourite site. 
The embryos are found in the cysts or free in the small lymphatic channels. 
A sandfly Swiulium damnosum is the intermediate host. 

A similar parasite the Onchocerca ccBCUtiena is met with in Guatemala. It 
also gives rise to small nodes or tumours, often met with on the head, and 
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locally known as Guatemala nodules. A mosquito is supposed to be the 
intermediate host (Calderon). 

Filaria medinensis {Dracuncvlua medinensis ). — The guinea-worm. This 
worm inhabits the connective tissues, and the female, when mature, pushes 
her head to the surface, causing the skin to rise as a blister. This finally 
gives way, and out of the prolapsed uterus, the opening of which is close to 
the mouth of the parasite, the little embryos are ejected. These find their 
way into water and enter the tissues of a cyclops. Here they undergo develop- 
ment, and man is infected by swallowing the cyclops. The female guinea- 
worm is very long, 50-^ cm. X 0-5 mm.-l*7 mm. It takes 12 months for the 
guinea-worm to come to maturity aft€;r the infected cyclops is taken into the 
body. 

Pathology. — The worm causes irritation, very likely from the excretion 
of toxins, and if injured may abort her embryos into the tissues, causing 
an acute cellulitis, with abscess formation. 

Symptoms. — As the parasite comes to the surface it causes a pricking 
sensation, with some local pain at the spot where it is about to point. The 
blister may not at first be recognised, but after it bursts a little orifice is 
noticeable in the centre of the raw surface. From this opening tlie embryos 
are ejected. 

Treatment. — The affected part should be kept covered. Every day 
water should be dropped on the foot some distance away from the blister, 
and by doing this a daily discharge of embryos will be produced. After the 
uterus is emptied the end of the worm should be attached to a match and 
then gradually wound round it. It must not be pulled out, as otherwise it 
may break and set up severe inflammation. Cellulitis and abscesses are 
treated by ordinary surgical methods. Injections of tartar emetic have 
recently been reported as efficient. 


TRICHINIASIS 

Definition. — A condition or disease produced by the migration of the 
embryos of Trichinella spiralis from the intestinal canal of man to the muscles. 

.£tiology. — Man becomes infected by eating flesh (pork) in which the 
embryonic stage of the worm is being passed. The cyst wall is dissolved 
by the gastric juice and the embryos develop into adult forms in the intestine, 
where they breed, the females giving birth to numerous embryos, which 
migrate into the lymphatics in the intestinal wall and are carried all over 
the body and deposited in the voluntary muscles. 

The adults are small — S 1*4:-! ‘6 mm. X 0-04 mm. ; p 3-4 mm. X 0 06 mm. 

Symptoms. — Gastro-intestinal symptoms may usher in the disease, 
nausea, vomiting, diarrhoea and pains in the stomach. The most striking 
feature of the invasion period — which occurs 7 to 10 days after infection — is 
the, mya lgm. resulting from the inflammatory changes taking place in the 
muscles. The latter may be exquisitely tender, with severe pains on attempt- 
ing any movements. Stiffness is often complained of, and the affected 
muscles are hard to the touch. In addition, fever of a remittent type, varying 
from 102® to 104® F., is common. (Edema appears about the end of the 
first week, commencing on the face. Profuse sweating, urticaria and 
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erythematous patches have also been described. The blood shows a leuco- 
cytosis with a very marked eosinophil increase. 

Diagnosis. — This may not be easy at first. The condition is often mis- 
taken for rheumatism and typhoid. The increase of the eosinophils should 
put one on one’s guard. A piece of muscle may be cut out and examined for 
the minute white specks which indicate the coiled-up embryos. 

Prognosis. — This is uncertain. Convalescence is slow, and some muscular 
atr<^hy may follow. 

Treatment. — Infected pork should not be eaten. Such meat should be 
condemned in the slaughter-house. The adults must be expelled from the 
intestine with all possible speed. Purgatives should be given and glycerine, 
santonin, turpentine and thymol arc also employed. 

(ESOPHAGOSTOMIASIS 

Definition. — A rare infection of man with members of the StrongylidcB 
amily. 

(Esophdgostomum hrumpti and O. stephanostomum . — The worms form 
small cysts in the walls of the small and large intestine, oval in shape and 
2-3 cm. in length. Both the inside and the outside of the bowel are impli- 
cated. When a cyst is opened, a small worm is seen occupying its interior. 
The mesenteric and retro-peritoneal glands are enlarged. 

Symptoms. — In Thomas’ case in Manaos the patient was admitted into 
hospital for severe dysentery, with delirium. The true nature of the infec- 
tion was diagnosed after death. 

Treatment. — None is known. 


ANKYLOSTOMIASIS 

Definition. — An invavsion of the human subject with members of the 
family of the AncylostomidcB. Three species are known to affect man : the 
AnQApstorm duodenalCf the Necator americanus and the A, ceylanicum (rare). 

^ATdu&dmaU. — ^L. i 8-10 mm. X 0*4-0*5 mm. ; $ 12-18 mm. X 1 mm. ; 
Ova, elliptical, thin-shelled, vitellus generally segmented into 2 or 3 spherules, 
55-65 /t X 32-45 p. 

Necator americanus, — L. S nim. X 0*3 mm. ; P 9-12 mm. X 0*4 mm. ; 

Ova, 64-75 p X 36-40 p. Larger than the preceding species. 

The buccal armature of the two species differs. The buccal capsule is 
smaller in N. americanus and has an irregular border instead of the 4 ventral 
hook-like teeth of A. duodenale. There is also a ventral pair of semilunar 
plates. The pathology, symptoms and treatment apply equally to both. 

Pathology. — The life history of the worms is as follows. The ova escape 
in the faeces, and if passed into suitable surroundings embryos emerge. 
After moulting, such embryos bore their way through the skmof man, |>ass 
to the lunjgs, then into tKe Trachea, and subsequently down oeppphagus 
into t|e duodenum and smaU intestine, where they become mature and treed. 
The worms attach themselves by their buccal apparatus to the mucosa and 
feed on it. By their constant bites they produce small haemorrhages ; they 
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also excrete a toxin. On autopsy extreme pallor may be noted ; oedema 
over the legs and sacrum is common. Fluid is generally present in the 
serous cavities and petechial haemorrhages on the pericardium and pleural 
surfaces. The heart is often hypertrophied, especially the left ventricle ; 
the myocardium is soft, pale, friable and of a yellow colour like a thrush’s 
breast (fatty degeneration). The liver in the early stages is the colour of a 
nutmeg, in the later almost completely yellow and very friable. The spleen 
is normal, the kidneys fatty. The duodenum and upper part of the ileum 
show small petechial spots where the worms have been attached, with occa- 
sionally large hfemorrhages in the submucous coat. Microscopically the 
tissues exhibit the usual changes of fatty degeneration. 

Symptoms. — These vary considerably with the extent of the infection, 
which falls principally on the alimentary and circulatory systems. The 
patient tires easily, appetite is impaired and there may be a 
abnormal substances. In addition there is pain in the ej)igastrium and often 
nausea and vomiting. There may be diarrhoea and blood in the stools 
(Ankylostomiasis dysentery). The usual subjective signs of a severe anR3mia 
are present ; d ys j p ncna on exertion, palpitation, prsecordial pain, etc. On 
auscultation hSmic murmurs are to be heard. 

The blood show^ smSBfnia of a secondary type, which according to some 
may pass into pernicious anaemia. Sometimes the haemoglobin follows the 
chlorotic type, though in many cases the colour index is somewhere about 1. 
Eosinophilia (18-20 per cent, on an average) is present. A dermatitis is seen 
at the site of entry of the embryos (cooliedtch, Ankylostomiasis dermatitis). 

Diagnosis. — Anaemia with eosinophilia in a person who has lived in the 
tropics is suspicious. The stools should then be examined and the presence 
of the characteristic eggs will settle the diagnosis. 

People should not walk bare-footed on faecally contaminated soil. Ground 
known to be contaminated should be dug up, if possible, and lime strewn 
thickly on it. Infected coolies should be treated and promiscuous d(‘fieca- 
tion forbidden, latrines being always used. 

Treatment. — There are five main drug treatments in use, namely, 
thymol, /3-naphthol, oleum chenopodii, carbon tetrachloride, and the 
eiiSET^ytus castor-oil mixture. After a preliminary starvation of two days, 
with’ purgation, 30 grains of thymol or /^-thymol are given in a cachet, at 
6 a.m., 8 a.m. and 10 a.m., followed by a saline purge at 12 noon ; or instead 
oleum chenopodii, TT^viii (0*5 c.c.), may be administered at 6 a.m., 8 a.m. and 
10 a.m., followed by a purgative at 12 noon. This method sometimes succeeds 
where thymol fails. It is efficacious in ascaris and strongyloides infections 
also. Carbon tetrachloride is given to adults in doses of 3 c.c., 50 minims 
approximately, and the pre liminar y starvation has not to be so draitic^ It 
sometimes causes sictoess andja^usea: ' 

The eucalyptus mixture consists of ol. eucalypti, iT^xxx ; chloroform, 
TTbxlv ; ol. ricini, 3x. This is divided into two portions, one being given, 
say, at 9 a.m., the other at 9.30. No purgative is required, the castor oil 
being sufficient. 

. these methods may be followed by poisoning symptoms. No alcohol, 

ether* glycerine, turpentine, chloroform, fats or oils must be given with the 
thymol or ^-naphthol, as they act as solvents of the drugs, rendering absorp- 
tion possibie. Carbon tetrachloride is said to have caused fatty degeneration 



TRICHURIASIS 


341 


of similar to delayed poiaoni ng. The^aitp with aU-- 

anthelmintics is to pass Targe^ doses of the dn3£*SSTQ^hJ; he m qm fiM y 

witlioliit'aBsofpti^^ “ """ 

3UteTTlie“ })ii¥gati ve , the number of worms passed is counted. The stools 
are then checked for a week or ten days, and if ova reappear, a complete 
cure has not been obtained. In that case, another course of treatment will 
be required. If thymol has been given the first time, it may be repeated, or 
one of the other methods may be employed in its place. Quassia, filix mas, 
oil of peppermint, kerosene, carbonate of guaiacol, and areca nut have also 
been used. The dosage given above is for adults, appropriate reductionu b^ing 
made for children. 


ASCARIDIASIS 

Definition. — The presence of round worms (Ascaris hmhricoides) in the 
intestine. L. ^ 17-25 cm. X 3 mm. ; P 20-40 cm. X 5 mm. ; Ova, 50- / 
70 /x X 40-50 /X. Elliptical with thick outer shell. Yellow colour. The ova ^ 
escape in the faeces. These are swallowed by man in due course, and if they ! 
contain mature embryos, the latter pass froip^the i u ^^tijT^, as Stewart has 
shown, to the lungs, where the y undergo develo pru^uti then into the trachea, 
and so back intd tlni int<^s^me7"where they ^ sexually mature adults. 

Symptoms. — Tlie jTesence of ascarides in the intestines may give rise 
to many symptoms. In children cgnyi^jpns are common ; gnashing the 
teeth, abdominal pains and intestinal oiatruction from a knot of coiTed-up 
worms may occur. The worms have a tendency to wander and may pass 
up and obstruct the bile-duct, causing jaundice, orjntu. the liver and produce 
I iyqi:. abscess. They Have even been known to enter the larynx and give 
rise to suffocation. Intestinal symptoms are also common, purging, with 
sometimes blood in the motions (Ascaris dysentery). Q^denia of the face, 
hands aud feet, simidatiug Bright s. disease, has been reported, and also 
curious sldii rashes. Appendicitis may be set up if a worm enters the appen- 
dix. Symptoms of broncho-pneumonia, due to the passage of the embryos 
through the lungs, arc common in children. 

Treatment. — Santonin is the stock remedy. It should be given, after 
\ lie usual starvation, three times on alternate days, in doses of 5 grains for 
an a (lulh, w ^ s mailer doses in proportion for children. For the latter it 
may be combined with scammony ; or it may be administered as an emulsion 
with castor-oil. The worms may take a day or two to be ejecte^T^^^Tfie 
proof that all have been removed lies in the absence of ova on subsequent 
examinations. 


TRICHURIASIS 

Definition. The presence of Trichuris trichima (Triclwce/phalus dis‘par) 
in the caecum. The trichocephalus or wliip-worm chiefly inhabits the ca3cum. 
Whether or not it produces ])atbologicaI symptoms is not certain. Very 
severe infections might quite likely cause some intestinal disturbance. It 
has been known to enter the appendix and excite an appendicitis. L. S 
40- 45 mm. ; p 45-50 mm. ; Ova, 50-64 /a x 23 ft. Brown colour, barrel- 
shaped, with a little knob at each end. Posterior part of body thick, rolled 
up in male, anterior part drawn out into a whip-like process. 
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S3rinptoms. — The infection is a very common one in the tropics, almost 
all natives harbouring the parasites. 

Treatment. — Thymol and chenopodium may be tried and are said 
sometimes to be efficient, but the worms are difficult to remove. 


ENTEROBIASIS 

Definition. — Infection by the thread or pin worm, Enterobim vermi- 
cularis. — L. S ^5 mm. ; p 10 mm. X 0*6 mm. ; Ova, 50 ^ X 20 /x. Thin- 
shelled, a developed embryo often being noted inside the adult. 

Symptoms. — Irritability of the bladder with frequency of micturition, 
tenesmus, prolapsus ani and a secretion of mucus may all be observed. In 
girls a vaginal discharge is common. The worms live in the colon and by 
descending and passing out of the anus at night cause great discomfort, 
itching and pruritus. A strong tendency to neurasthenia develops in adults. 
Itching at the anus is, however, the chief complaint, often rendering sleep 
at night impossible. ■' i . * 

Treatment. — Infected childre^i should occupy separate beds ; the hands 
should be kept clean and the nails short. 

Santonin may be tried, but it is not so good as in ascaris infections. 
Naphthalene sometimes does good — 10 grains and upwards, 3 grains for 
a criild. 

Most success is, however, obtained by local methods. The rectum is 
first cleaned out by a warm- water enema, and then an injection of 6 to 8 oz. 
of a solution of the drug to be employed is given. Salt water, inf. quassise, 
tinct. of iron 40 minims to the pint ; creosote, J per cent, solution ; sulphate 
of copper (1-2000) or thymol (1-2500) are all recommended. 

For the local anal discomfort orthoform as an ointment, or one or other 
of the mercurial ointments, such as ung. hydrarg. or ung. hydrarg. nit. diluted, 
will be found useful. 

G. Cakmtchael Low. 

IV. DISEASES DUE TO INSECTS 

MYIASIS 

Definition. — An invasion of the tissues by larvee of dipterous insects. 

etiology. — Several flies deposit their eggs upon man, the larvae developing 
in the nasal cavities, under the skin or in the intestinal canal. Two varieties 
are thus distinguishable, the dermal and the intestinal. 

Deem A L 

The sc rew worm {Chrysomyia macdlaria), — This fly, common in the West 
Indies and adjacent areas, is like an ordinary blue-bottle, from which, however, 
it can be distinguished by the presence of 3 linear marks on the dorsum of its 
thorax. It measures 9 to 10 mm. in length. It has a habit of laying its 
eggs upon foul wounds, and from these larvae hatch out in a few hours. They 
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reaemble a screw superficially, and are formed of 12 segments, each with a 
series of spines. Whenever hatched they burrow quickly into the tissues, 
upon which they feed, causing great destruction of the parts invaded. When 
the nose is affected, the larvse pass up into the accessory sinuses, bore their 
way through the bones, and even penetrate the skull, causing death by 
purulent meningitis. The vagina or ear may be attacked as well as any 
ulcers or wounds on different parts of the body. 

Treatment. — Avoid sleeping in the open. Great care must also be taken 
to protect all wounds, and people with nasal or aural discharges must take 
special precautions to protect these orifices from the attacks of such flies. 
They are specially attracted by foul-smelling discharges of all sorts. They 
can be removed from wounds by ordinary antiseptic methods. For nasal . 
cases^ injections of ^d t urpentine are u sed. The 

accessory sinuses may have to be opened. 

The mosquito worm — 

Synonyms. — Ver macaque. Beef Worm. 

This is the larvae of a fly, the Dermatobia hominis vel cyaniventriSf common 
in Central America, northern parts of South America, Trinidad, etc. It 
measures 14 to 16 mm. in length, has a yellow head, with brown eyes, with 
a greyish thorax, and dark metallic blue abdomen. The eggs are deposited 
in damp ground, where a mosquito, the J anthinosoma lutziy frequents. In 
some way or other the eggs get attached to the mosquito’s thorax and are 
conveyed by it to the skin of man, where the larva comes out of the egg, drops 
on the skin and finds its way through the hole made by the puncture of the 
mosquito. Here it develops, and in doing so produces a boil or warble of a 
very painful nature. This enlarges as the larva grows, and if carefully ob- 
served will be seen to have a minute opening at the top, out of which a black 
material exudes — the faeces of the maggot. Finally the parasite escapes 
through the opening, falls on the ground and becomes a chrysalis. In due 
course the fly emerges. Cattle are often affected with multiple warbles all 
over their backs, whence the name beef-worm. 

Treatment. — The natives kill the larva with tob acco juice and then 
squeeze it out. The opening should be enlarged with aToKoury, and the 
maggot removed with a pair of forceps. The cavity soon heals up if treated 
antiseptically. 

Ver du Cay or — 

Synonym. — Tumbu Disease. 

This is the larva of an African fly known by the name of the Cordylobia 
(Ochromyia) anthropophaga. The infection is common in various parts of 
the West Coast, and other parts of Africa. The fly measures from 8*5 to 
11*5 mm. in length, and is of a yellowish colour with black abdominal 
spots. The eggs are laid on clothing or on the skin, the larva on emerging 
boring its way into the tissues by means of its mouth hooks. The first sign 
of its presence is a pricking sensation, and then the boil or warble develops, 
often with considerable inflammation around it. A central hole allows of 
the ejection of the faeces, and ultimately of the larva itself when mature. 
The cavity may suppurate. 

Treatment. — Squeeze the maggot out, enlarging the aperture if necessary, 
and then treat the cavity antiseptically. 

The Congo floor maggot, — At one time it was supposed the larvae of the 
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Auchmeromyia luteola {Musca luteola) occurred under the skin of natives, but 
these were probably the larvso of some other fly, as more recent work has 
shown the maggots live in the dust of the floors of houses and outhouses, 
emerge at night and suck the blood of any one sleeping on the ground. They 
can crawl about quite actively, and consist of 11 segments, measuring when 
full grown 15 mm. in length. The fly is an orange-yellow colour with two 
longitudinal stripes on the dorsum of the thorax, and measures 10 to 12 
mm. in length. 

Intestinal 

Larvae of flies are common in human fmees, some of these having come 
from the intestinal tract. Something like 20 different species have been 
described, the genera Sarcophaga, Fannia and Apiochceta furnishing most 
examples. The eggs are taken in with food, dirt, vegetables, etc. There 
may be gastro-intestinal symptoms as a resu lt, diarrhoea apd gri m i n g ; 
general symplbiiiF smilT as "fe verfigo and convulsions 

have also been described. 

Treatment. — Castor oil should be used to clear out the bowel thoroughly. 
Thymol, filix-mas ahSTsantonin have also been tried. Soltaii Fenwick re- 
commends ■turpentine . 


TUNGIASIS 

Synonyms. — Chigger Disease ; Chiggers; Jiggers; Sand Flea Infestation. 

Definition. — An infestation of the skin with the burrowing flea or 
chigger. 

iEtiology. — The disease is endemic in South America, and has spread to 
Africa, and now even to India. All races are affected, and both sexes. 
Children often suffer severely. The flea, the Tunga penetrans^ lives in the 
dust or mud of earth floors, and the impregnated females burrow in under 
the skin, where they come to rest, and gradually swell as their eggs develop. 
When the ova are mature they are expelled and fall on to the ground where 
the larva hatches out, this in turn becoming a chrysalis, from which in 14 days 
or BO the adult flea emerges. 

Pathology. — Tlx..' chigger acts as an irritanl as it grows, cuiksing inflam- 
mation and often suppuration of the sac in wliieh it lies. When mature, 
the swellings arc the size of a fair-sized pea, and appear as little inflamed 
nodules ; in some instances the skin is raised in the form of a blister. Finally 
ulceration takes place. 

Symptoms. — The first thing noticed is a slight smarting or pricking 
sensation where the chigger is located ; if on a toe it feels as if the boot 
were irritating the part. Later on, definite pain occurs with, as the inflam- 
mation spreads, itching and redness. As a rule the nature of the trouble is 
then suspected, and the parasite removed, when all the symptoms quickly clear 
up. Tetanus has been noted as a result of the tetanus bacillus gsiniiig*a( cc‘ s 
from the ground into the sores. Sometimes the j>ara8itc is located under the 
nail and gives rise to a very painful onychia. 

Diagnosis. — This is easy, and may often be made before the swelling 
has reached any size. People in chigger areas periodically ins^ject their f oes 
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and if any little brown mark be seen it is picked out with a sharp- pointed 
needle. 

Prognosis. — This is quite favourable, unless there is a very large infection. 
The ulceration is often extensive, and the patient lamed and rendered unable 
to walk for long periods of time. 

Treatment. —Tobacco infusion to the floors and areas where the chiggers 
are, at the same time soaking one’s boots and shoes in a little of the mixture, 
is the best preventive. Removal of the chigger as soon as possible, and 
cleansing the sore with a little carbolic lotion is all that is required. 


RETE ROUGE 

Synon3rms. — The Red Mite, Tlalsahuate, Baiata, Pou d’Agoute. 

Definition. — Infections of the skin with the red mite, Tromhicula thalza- 
huad. 

i^itiology. — The disease is similar to the papular eruptions produced by 
the ordinary harvest bug in England. 

Symptoms. — After penetrating the skin the mites set up an itchy, papular 
eruption known by the name of Red Mite dermatitis. 

Diagnosis. — This is easy, the little crimson spot in the middle of the 
papule supplying the clue. 

Treatment. — The spots may be touched with pure carbolic or sulphur 
ointment, or tincture of iodine may be employed. 


V. DISEASES DUE TO SNAKES 

OPHIDIASIS 

Synonyms. — Snake Poisoning. 

Definition. — Poisoning, often of a deadly and fatal nature, produced by 
t he bites of diflercut snakes. 

^Etiology. — The tropics are the chief home of most of the deadly snakes ; 
in England there is only one poisonous variety, the viper. All races are 
liable to attack, children and adults alike, and both sexes equally. 

There are many varieties of snakes, the cobra, Naja tripudiam, the coral 
Huakes, the vipers, the rattlesnakes, etc. The poisons of the different 
examples differ in their action on the human organism, some being of the 
nature of neurotoxins, others of the nature of agglutinins and still others of 
the nature of cytolysins, the latter group including the ha^raolysins, the 
haeniorrhagins and the leucolysins. Colubrine neurotoxin is said to act upon 
the respiratory centre in the medulla, while viperine neurotoxin acts upon 
the vasomotor centre. Colubrine venom (cobra, for example) aiuses paralysis 
of movement, salivation, paralysis of respiration, lachrymation and mucous 
discharges from the nose, etc. Viperine venom (Viftera ru^sellii) causes 
intravascular clotting of the blood, while that of Echis carinatiLS, a vijierine 
snake common in dry tracts of South-W’est Asia and Tropical Africa, acts as a 
coagulant in the first instance, but when absorbed causes hieinorrhages, 
evidenced by hiematuria, etc. 
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Symptoms. — The symptoms will depend upon what sort of poisonous 
snake has bitten the patient, and also as to what amount of poison has been 
introduced. 

Diagnosis. — This depends upon whether the snake is a poisonous one 
or not, and also whether the patient really is bitten or not. It is important 
then to look for fang marks and any signs of venom on the skin. 

Prognosis. — If a person receive the full dose of any of the poisonous 
varieties, death is certain, unless, perhaps, some of the antivenene of the 
species that inflicted the bite is immediately available. Many cases supposed 
to have been bitten by poisonous varieties have probably only been bitten 
by harmless ones. The prognosis also depends upon the amount of venom 
injected. 

Treatment. — The first aim of treatment is to try to prevent the venom 
reaching the general circulation. A ligature must be tied round the affected 
finger or limb, and then the area of the bite should be freely incised and 
potassium permanganate crystals, dissolved to form a strong solution, rubbed 
freely into the wound. 

If the patient recovers, the after treatment of the wound consists in 
keeping the parts clean, and if sloughing occur, treating the part with ordinary 
antiseptics. Once the poison has entered the general circulation, an attempt 
should be made to neutralise it, and this is done with antivenene. This 
must, however, have been prepared from the same species of snake that has 
inflicted the bite, otherwise it is useless, e.g., viperine antivenene will not 
protect a person bitten by a cobra. The antivenene should be introduced 
intravenously. General symptoms must also be combated, failure of respira- 
tion by artificial respiration, heart failure by cardiac stimulants, alcohol, 
ammonia and strychnine. A binder should be applied to the abdomen, and 
bandages to the limbs. 


POROCEPHALIASIS 

Definition. — An invasion of the tissues by the larval forms of different 
species of Porocephalus. 

.Etiology. — The adult forms of the parasite, Porocephalus armillatus 
and P. moniliformis^ inhabit the lungs of snakes, while the larval stages 
are usually met with in monkeys, lions and hedgehogs. Accidentally, the 
eggs may be ingested by man, and then the larvae encyst in the different 
viscera, such as the liver, lungs, peritoneum, etc. Zoologically, these crea- 
tures belong to the Arachnoidea, the body being annulatcd, and often being 
mistaken for a worm. The females measure 10 to 12 cm. in length by 6 
to 9 mm. in breadth, and possess a mouth surrounded by a chitinous ring 
with two protractile booklets on either side of it. The nymphal forms, which 
are found encysted in the tissues, are usually coiled up spirally, and resemble 
the adults in miniature. These develop from ova passed by the adults, 
when taken up by the intermediate host in water or food. When a snake 
swallows an infected monkey, for example, the cyst wall is dissolved and the 
young forms are liberated, finding their way to the lungs, where they develop 
into adults. 

Pathology. — A heavy infection of cysts might give rise to various 
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troubles, whereas one or two are probably of little importance. Occasionally, 
the larval forms emerge from the cysts and wander about the peritoneum 
and in such a case are dangerous. Most of the reported cases in man have 
been met with accidentally at autopsy. 

Treatment. — None is known. 

Prophylaxis , — Avoidance of food likely to be contaminated, and care in 
drinking water that has not been boiled, is all that can be done. 

G. Carmichael Low. 



SECTION V 


DISEASES DUE TO PHYSICAL AND 
CHEMICAL AGENTS 

CAISSON DISEASE 

Synonyms. — Compressed Air Illness ; Diver’s Paralysis. 

Definition. — Caisson disease is the name given to a series of phenomena 
which may result in any living animal upon return to a normal atmospheric 
pressure after exposure to an air pressure which must exceed 18 lb. to the 
sq^uare inch above mean atmospheric pressure. These phenomena occur 
the more frequently and severely the greater the air pressure, and in direct 
proportion to the length of time of exposure to the high air jiressure, and the 
more rapid the return to a normal atmospheric pressure. 1'hey are cauacd 
by the saturation of the living tissues with nitrogen at high atmospheric 
pressure which, on too rapid return to lower atmospheric j>ressures, boils 
: within the tissues, and this liberation of bubbles of nitrogen causes tissue 
^ disruption and destruction on the one hand, and gas emboli on the other. 
I The major capacity for fat to hold nitrogen in solution causes the liberation 
i of nitrogen bubbles to occur most readily in the fatty tissues, and this occurs 
‘more easily in those parts of the body where the blood supply is less abundant, 
and therefore the rapid return of the excess of nitrogen to the atmosphere by 
solution in the blood stream, less easy. For these reasons the white matter 
of the nervous system, composed as it is of fatty substance, and particularly 
those parts of it which are less liberally supplied with blood, such as the whiti' 
matter of the lower dorsal spinal cord, is the most common site of gas libera- 
tion. The joints and also their surrounding structures, which are lowly 
vascularised, are also common sites of the lesions, as are also the subcutaneous 
tissues of fat subjects, on account of the high solubility of nitrogen in the fat. 

These phenomena occur only upon decompression, and are always pre- 
ventable if adequate means be adopted (1) to limit the time of exposure 
to very high atmospheric pressures, so that high degrees of tissue saturation 
with nitrogen shall not occur, and (2) to regulate the return to normal atmo- 
spheric pressure by graduated decompression, in such a way as to prevent 
boiling of nitrogen in the tissues. They are curable, after they have aj)])eared, 
by immediate recompression followed by very gradual decompression. Ex- 
posure of the living animal to very high atmospheric pressures may be asso- 
ciated with most serious and usually fatal results, which occur before 
I decompression, and which are due to over-saturation of the tissues with 
I oxygen, death resulting from oxygen poisoning. 

5 fefiology. — This disease made its appearance in the middle of the nine- 
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teenth century, when the invention of Siebe’s diving dress and of subaqueous 
ohambers made it possible for subaquatic engineering and marine salvage 
to be performed under high atmospheric pressures. The men work in a 
pressure of air, which just exceeds the hydrostatic pressure of that depth 
of water which extends from the working position to the surface, and the 
pressure is produced and maintained by pumps and regulating apparatus. 
Workmen reach the working face of the caisson by passing from the normal 
atmosphere through a series of chambers with airtight doors, in which the 
air pressure is raised by rapid stages, until the high pressure of the working 
face is reached. They leave through the same chambers, the air pressure 
being lowered for some apace of time in each as they pass through. This 
process is termed “ conq^ression ’’ and “ deco mpres sion , ^ * or ‘‘ locking in and 
out.” The diver is compressed as he slowly descends by an increasing air 
pressure from his pump, and is decompressed as he ascends much more slowly, 
this compression being regulated by an automatic valve in his helmet wliich 
retains the air pressure until it exceeds that of the water pressure outside. 
Caissons are worked under a much lower pressure than that at which divers 
can work ; but the working shifts are much longer, whereas the diver at great 
depths remains down only a very short time. Roughly speaking, each 
33 feet of water produces a pressure of 15 ib. to the square inch (5J fathoms). 
Caissons are usually worked at a pressure of below 35 ib. and in 6- to 8-hourly 
shifts, but they have been successfully worked at a pressure of 45 lb. with 
2-hourly shifts, and at 50 lb. with l-hourly shifts. Divers frequently work 
at 20 fathoms (53 lb.), and the record depth and pressure reached has been 
210 feet (95 lb.). ’ 

compression no trouble is experienced beyond discomfort in the 
ears and rarely perforation of the membrana tympani, from disparity of air 
pressure in the middle ear. This the workmen avoid by opening the 
Eustachian tubes with an act of swallowing or yawning ; but it must be 
remembered that no person suffering from Eustachian catarrh shqold be 
allowed to enter the air locks. Under high atmospheric pressures com- 
bustion proceeds more readily, a candle when lighted bums away furiously, 
and a pipe bursts into flame with each draw. The workmen find that they 
caq work more easily and with less fatigue. 

The symptoms of the disease become manifest upon return to a lower 
atmospheric ])re88uro, and directly in proportion to the suddenness of return 
to such pressure. It the return to a normal atmospheric pressure from a 
high and prolonged pressure be sudden, there may be a liberal escape of . 
bubbles of nitrogen gas in the blood and in the tissues. The presence of | 
the nitrogen may sometimes be felt as gas crackbng underneath the skin or ■ 
subcutaneous emphysema. 

When the return to a normal atmospheric pressure is more gradual, the 
nitrogen may have time to escape from the blood and from most of the tissues 
by diffusion through the lungs, but in those tissues which are relatively less 
vascular, and from which, for that reason, interchange of gases by means of 
the blood stream is slow, or in those tissues in which nitrogen is especially 
soluble, such as the fats and myelin of the nervous system, the nitrogen is 
liable to escape in the form of bubbles, and to the mechanical effects upon 
the tissues in which the boiling of the nitrogen occurs, the symptoms of 
caisson disease are due. 
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That part of the nervous system which is least vascular, namely the 
four lower dorsal segments of the spinal cord, is the most common region 
for the lesions to occur, while the joints and peripheral nerve trunks are 
often affected. 

Massive escape of gas may occur into the blood stream, and the heart 
has been found distended with gas after death in rapidly fatal cases. A 
similar escape of gas into the intestines may produce severe and even fatal 
abdominal distension. It is doubtless one of the causes of the abdominal pain, 
nausea and vomiting which are common symptoms of compressed air sickness. 

The liberation of these gases, and therefore the occurrence of the com- 
pressed air disease, depends directly upon these factors — (1) the amount of 
pressure to which the living animal is exposed ; (2) the length of time of 
exposure to the high pressure ; and (3) the rapidity with which a return is 
made from the high pressure to normal atmospheric pressure. For example, 
the malady never occurs after short exposures, such as 15 minutes at a 
pressure of 45 lb., or 2 minutes at a pressure of 75 lb., even though decom- 
pression be as rapid as possible, for these periods are too short to allow of 
nitrogen saturation of the tissues. It is for this reason that compressed air 
sickness is so much less common in divers, who for the most 'gart work fO"r 
very short times only at high pressures, and so jnu ch more common in caisson 
workers, who work for many nours at a stretch at a pressure of from 30 to 
40"tb". ’ 

There is one other factor which must be carefully borne in mind, and 
that is ^e amount of fat present in the body, which, from its nitrogen dis- 
solying^qualitifis, greatly Increases the tendency to nitrogen boiling within 
the tissues if it be present in large amount. It has been shown experi- 
mentally that fat animals succumb to the disease while lean ones escape, 
and experience has shown the necessity of excluding fat workmen on account 
of their liability to the malady. 

The disease is obviously always preventable, firstly by shortening the 
periods of exposure according to the height of the pressure so as to obviate 
nitrogen saturation ; and secondly by arranging that such a graduated and 
prolonged return to normal pressure be made, as will prevent any possibility 
of nitrogen boiling, the slow return to normal pressure allowing of the nitrogen 
desaturation of the tissues without bubble formation. 

It is quite safe, and does not produce any ill effects whatever for a man 
to*^bfeathe pure oxygen for as many as 6 hours at a .time. This has been 
proved by the use of the Siebe-Gorman life-saving dress for rescue work 
from choke damp in mines. Beyond a certain limit of pressure, however, 
oxygen becomes poisonous. Highly compressed air causes rapid toxic 
"Effects in proportion to the partial pressure of the oxygen. It tends to cause 
direct death of the tissues. At lower partial pressures it has a convulsant 
effect, and at still lower pressures produces congestion of the tissues and 
especially of the lungs, which may present consolidation and all the signs of 
acute pneumonia, however slowly and carefully decompression has been 
accomplished. Theiimit of safety so far as oxygen poisoning is conc erne d 
is 10 atmospheres, or 300 feet of T^ater. Neither divers nor caisson workers 
evef-work at anything like so high a pressure. 

The essential feature on post-mortem examination is the presence of 
bubbles of nitrogen in the tissues or bulky collections of nitrogen within the 
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organs, as in the heart or in the intestines, and the results of the associated 
tissue disruption and air emboli. When it is considered that the mass of 
blood constitutes about 5 per cent, of that of the whole body, and that the 
capacity of the tissues in a thin subject is thirty-five times that of the blood, 
the ratio being much higher in a fat subject since fat will dissolve five times 
as much nitrogen as will any other tissue, the presence of bubbles in the 
tissues, and especially in the fatty tissues, wUl really be understood. 

The bubbles form first in the venous blood and in the fatty tissues, where 
they grow by accretion and cause tearing of the tissues, while air emboli 
and subsequent necrosis are common. Hundreds of bubbles have been 
counted in the spinal cord, and these are much more numerous in the white 
than in the grey matter. Collections of nitrogen may be found in the sub- 
cutaneous tissues, and may cause palpable crackling. Bubbles of gas are 
not uncommonly found in the liver cells. Occasionally similar lesions are 
found in the brain or in the eye, and in fact may occur in any of the tissues. 
In every fatal case which has been adequately examined-'patches of necrosis 
thfi dor sal region of the spinal cord, with the usual secondary degenerations, 
have beenTduim. 

Symptoms. — The symptoms may be first manifest during the process 
of decompression, when the latter is rapid, and from a high pressure. More 
often the signs of the malady appear soon after a normal pressure is reached, 
while not infrequently they do not present themselves until an hour or more 
has elapsed. In slight cases headache, giddiness, diplopia and faintness 
may occur, and these symptoms pass off soon and leave no trouble. Severe 
and important symptoms occur in the following order of frequency : (1) pain 
in the extremities or trunk, commonly called by the workmen “ the bends ” 
from the position in which the painful limbs are held; (2) pain in the 
epigastrium, sometimes accompanied by nausea, vomiting and abdominal 
distension ; (3) paraplegic paralysis which usually involves motor, sensory 
and sphincter functions, and extends as high as the ninth dorsal segmental 
level ; (4) headache, vertigo and coma ; (5) sudden death ; (6) hemiplegia 
or monoplegia of cerebral origin. 

The pain in the limbs is of a neuralgic character and is referred to the 
joints, which are kept in the semiflexed position, any attempt to straighten 
them causing great pain. The pain may come on gradually, or suddenly, 
and may be slight and transient, or severe and persistent. It is often intoler- 
able. The knees, ankles and hips are the most frequently affected ; but 
sometimes the joints of the upper extremities, or of the back and especially 
of the lumbar region, may be affected. Epigastric pain is common, and 
unless quickly relieved by recompression is followed by nausea and vomiting. 

The paraplegia usually has its upper limit in the lower dorsal, but it 
may reach the cervical region and involve the arms. It comes on rapidly, 
and involves motor, sensory and sphincter functions. It may be of any 
degree of severity from a slight and transient effect to a complete and 
permanent loss of the functions of the spinal cord. The paraplegia occurs 
with increasing frequency and completeness in proportion to the degree of 
pressure and the length of exposure to its influence. It occurred in 61 per 
cent, of 119 cases in the St. Louis bridge caissons, which were worked at plus 
50 lb. of pressure, and among these there were 14 deaths. There is no 
general relation between the pain and the paralysis, as either may occur 
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without the other, and it seems, therefore, that the pain is due to a peri- 
pheral lesion and not to the lesions of the spinal cord. It is an interesting 
fact that the peripheral pains may persist in severe degree, even when there 
is total loss of pain sensibility from the spinal cord lesions. 

Course and Prognosis. — The duration of the attack may vary within 
very wide limits. The severity of the initial symptoms, and the immediate 
application of appropriate treatment, are the all-important modifying factors 
in the prognosis. The attack may last for a few hours only, or it may con- 
tiuue for days. The paralysis may recover in a few days, or it may last for 
months and may never recover. Death occurs only in cases which have 
severe initial symptoms, and except when occasioned by complications such 
as cystitis and bed-sores it usually takes place shortly after the attack. 

Treatment. — Prophylactic. — Since the malady is due entirely to 
nitrogen saturation of the tissues, and the subsequent escape from solu- 
tion of this gas into the tissues during a too rapid return to normal pressures, 
it follows that the malady can always be prevented by adopting suitable 
period lengths for compression. In the first place, the malady never arises 
from compressions below plus 18 lb. to the square inch, or roughly 40 feet of 
water, and those who work at such a pressure may do so for long hours 
\ and return to a normal pressure rapidly, and without any risk. At higher 
Wessures the working shifts must be shortened as the pressure gets higher. 
|Che shifts should be not longer than 6 to 8 hours at a pressure of 30 to 35 lb., 
r 3 atmospheres *, 2 to 3 hours at a pressure of 45 lb., and 1 hour only at a 
►ressure of 50 lb. At higher pressures than this, which are only encountered 
>y divers, a few minutes’ exposure is allowed only. 

Compressed air sickness never occurs if the return to the normal atmo- 
spheric pressure be sufficiently slow. Animals can be exposed to very high 
pressures short of those causing oxygen poisoning, with impunity, provided 
they be decompressed slowly enough. This decompression is carri^ out in 
the case of the diver by raising him to various levels in stages, and letting 
him remain at each stage a longer and a longer period as the surface is 
approached. In the case of caisson workers a series of air-locked chambers 
is provided in which the air pressure is lowered in stages, the men remaining 
longer and longer at each stage as they approach the normal pressure. The 
important fact in connection with decompression is that the absolute pressure 
can always be halved forthwith without any risk. In the first air lock on 
leaving the working face of a caisson, for example, the pressure is at once 
reduced to one-half that of the working face, and in the remaining air locks 
the pressure is reduced by stages until zero is reached. 

•Leonard Hill has shown experimentally that it is always safe to lower 
the pressure to plus 20 lb. by gradual decompression during the space of 
10 minutes, then to wait at that pressure for 2 hours, and then bring the 
pressure Co isero by gradual reduction in 10 minutes. The Admiralty rules 
for divers require that a diver working, say at 140 feet shall be first raised 
straightaway to a depth of 50 feet where he waits 10 minutes, then to 40 feet 
for 10 minutes, 30 feet for 20 minutes, 20 feet for 30 minutes, 10 feet for 35 
minutes, and then ho leaves the water abruptly. 

The difficulty and danger is the tendency on the part of the workers 
to curtail these weary waits, and get away from work as soon as possible. 
It is important that all fat subjects, and all those who have shown a 
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susceptibility to compressed air sickness, and all those not in absolutely 
sound bodily health, shall be excluded from working in highly compressed air. 

Curative , — It was early discovered by the caisson workers themselves 
that the only remedy for the. malady was to re-enter the high-air 
pressure. A recompressing apparatus in the form of a medical air lock is 
now supplied at all caisson works, and on all ships engaged in deep salvage. 
On the appearance of any symptoms the worker is placed in the compressing 
room and the pressure is run up to the full pressure at which he has been 
working, when it is usual for the symptoms to ameliorate rapidly or disappear. 
After the recompression the decompression must be carried out very slowly, 
for the bubbles once formed in the tissues are not easy to get rid of, though 
they may be kept at a small size by the pressure. Cases apparently at the 
point of death with cyanosis and coma have many times been completely 
recovered in a few hours by recompression. When symptoms have appeared, 
the decompression should take at least 5 hours. Caisson workers and divers 
should sleep and live close to the medical air lock that they may be near aid 
during the first hours following decompression. The paralysis when once 
established is to be treated upon ordinary lines. 

ANOXAEMIA 

Synonyms. — Altitude Sickness ; Mountain Sickness. 

Definition. — A series of phenomena which occur in the human subject 
when breathing an atmosphere in which the partial pressure of oxygen is 
greatly reduced and which are entirely due to deficient oxygenation of the 
tissues. They are met with from the respiration of the rarefied atmosphere 
at high altitudes in mountain climbing and aviation, and are increasingly 
prone to occur wijjh altitude They can be produced 

experimentally by breathing an atmosphere rarefied within a closed chamber 
and by dilution of the ordinary atmosphere with nitrogen, and can be avoided 
even in a highly ratified atmosphere by continuous oxygen inhalation. 

Pathology. — The condition is directly referable to l^ck of oxjg^en. 
There is considerable difierence among individuals as regards liability to 
the appearance of symptoms at low atmospheric pressures, some suffering 
earlier and more than others. The i mmedi ate effect of exposure to such' 
pressures is to cause r^^pid concentration of the blood and thor^ore a relative 
increase of the ratio of Jhe h«p;ipglQ^ tlie voluuie. A 10 per cent, rise 
in the hfiemoglobin ratio may occur after 20 minutes’ exposure. This serves 
as a compensation for the oxygen-want of the tissues, and its occurrence is 
associated with a disappearance or amelioration of the initial symptoms of 
oxygen-want. In those who remain at a bearable high altitude many weeks, 
some degree of acclimatisation occurs, and this i^s associated with hyper- 
activity of the blood-forming organs and a true e^thr^mia The auoxffirma 
produces a hyperglycauni^ and there is at first an increased alkalinity of the 
blood from increased ventilation which subsequently lessens. 

Symptoms. — Mf^al occur most importantly when rapid ascents 

to high altitudes are made in aviation, and consist of a gradually increasing 
diiUing^of perception, of which the subject is usually unaware. ThCfelFan 
incr?OTffg"^ and lethargy of mental functions with a tende ncy 
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to torpor anj ^ lo ss of memory. The skilled photographic observer takes 
eighteen photograj^sl^ same plate» the observer throws his valuable 
Dotes overboard^ the pilot makes for a wrong destination or goes to sleep, 
and the fighting scout forgets to go into action. On return to land a muddled 
and confused memory of what has happened during the flight is all that 
remains. Lesser degrees of this condition have led to great errors in j udgment, 
foolhardiness, apparent cowardice and irresponsibility in military aviation. 
So insensibly does this mental paralysis come on and so deep may b e its 
effect before its presence is realised, that in Tissandier’s balloon asc^t in 
1 8T6, though provided with oxygen apparatus, all ttree aeronauts^were 
paralysed beyond movement before realising the necessity ioi using^^fa*^^ 
twtn^them lost their lives. Diminntioja becomes so 

great at high altitudes that the aeroplane engine becomes almost inaudible. 

Respiratory effects . — At an altitude of 12,000 feet, nose -brea thing ceases, 
and ^b pye this iieigbt the breathing deepens into hyperpnqeft, which may 
be most distr^^fld and may be periodic. The dypsnoea is greatly increased 
on exertiohlind is accompanied by cyanosis. Even such acts as talking and 
using a pressure pump may greatly increase the dyspnoea. 

Muscular weakness . — Accompanying the mental lethargy is an increasing 
condition of muscular weakness. The slightest exertion is hard work. The 
machine is diflficult to fly at very high altitudes, and the marksman shoots 
badly, and the mountaineer becomes incapable of taking exercise. 

Other symptoms which may occur are — (1) headache, which may be very 
intense and which is very usually met with in prolonged exposure to high 
altitudes, as in mountain climbing ; (2) spasmodic gulping accompanying the 
hyperpnoea ; (3) faiEiting.pn exertion ; (4) vomiting ; and (6) ha3morrhage in 
the form of epistaxis, both of which are rare; and (6) frequency ol micturi- 
tion, which is common. 

The mental effects are most conspicuous in aviators who had to make 
prolonged flights at very high altitudes during the Great War before the 
regular use of the oxygen apparatus. The dyspnoea, headache, and muscular 
effects have been most troublesome in mountain ascents where exertion is 
unavoidable. 

Death has occurred only in balloon ascents to gain a great altitude, and it 
occurs very rapidly, and is preceded by general muscular paralysis. Glaisher 
and Coxwell survived 29,000 feet by a lucky chance after complete paralysis 
of the limbs had set in. Sivel and Croce-Spinelli died at a height of 27,600 
feet, while Tissandier, who was with them, survived. The after-effects of 
exposure to high altitudes has been well described by Birley, who, after 
observing many flight landings after high patrols during the Great War, 
writes : The gait of the men on landing is unsteady and laboured. Reports 

are laboriously made out (there being a general disagreement as to what 
was seen and done). Tempers are short, every one looks and feels tired, and 
the idea uppermost in the mind is to lie down and go to sleep. Severe 
frontal headache is common ; it may persist until the following day and at 
times proves incapacitating. Appetites are poor and spirits are depressed. 
It is easy to understand that a repetition of this kind of work over any length 
of time was rapidly productive of deterioration of mental and physical 
well-being.’* 

Remarkable individual tolerance to anoxaemia occurs in some subjects. 
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but this tolerance tends to disappear with repeated long exposure. Physical 
fitness and training increase toleration up to a certain point, whereas unfit- 
ness and especially digestive disturbances lower tolerance, and the latter are 
apt to induce vomiting. 

Treatment. — Since the symptoms are due solely to lack of oxygen they 
can be entirely avoided by the use of a portable apparatus to deliver the 
necessary oxygen by all those who have to encounter an altitude of over 
15,000 feet. Professor Dreyer’s apparatus is portable, compact and satis- 
factory, and its essential feature is the regulation of oxygen delivery by an 
aneroid controlled valve, so that the amount of oxygen delivered varies in 
inverse proportion to the barometric pressure of the atmosphere surrounding 
the instrument and consequently in direct proportion to the altitude. 

When symptoms have developed, the immediate treatment requisite is 
the cessation of .exertion, the provision of oxygen if available and a ^eedy 
return to a lower altitude. 


SEA-SICKNESS AND ALLIED CONDITIONS 

Definition. — A disorder of the central nervous system produced by an 
unaccustomed and irrelative stimulation of the afferent organs which sub- 
serve the orientation and sense of movement of the body in space, namely, 
the eyes, the labyrinths, the splanchnic sensorium and the common sensorium 
of skin and muscles. This stimulation may occur when the body as a whole 
is subject to continuous movement which does not allow of continuous 
correct ocular and vestibular correlation of self and external objects, as in 
train-sickness and dancing-sickness, and more especially when it is subject 
to alternating movements which destroy the correspondence between the 
afferent impressions reaching the nervous system from those organs, as in 
sea-sickness and swing-sickness. The symptoms of this disorder are ex- 
pressed as a feeling of spatial insecurity and visual disorientation, vertigo, 
diplopia, headache, anorexia, nausea and vomiting, pallor, lowering of blo^- 
pressure and prostration. 

Pathology. — Animals are as liable to the disorder as is man. Eari y 
infancy is immune from the affection, sinpe the orienting mechanism has not 
attained physiological activity ; and old age is relatively immune, probably 
ff^.Jnaaening irritability of the nervous system. Individual hypefsus- 
ceptibility and individual immunity are very common, and the readiness 
with which toleration is acquired by training varies greatly in different people. 
Personal immunity is for the most relative only, for there are few who can 
pass through excessive and prolonged stimulation without developing some 
of the characteristic symptoms. The development of tolerance by habitude 
varies greatly. Some develop tolerance readily, others with great difficulty. 
Twelve years of continuous sea-going passed before any tolerance was 
developed in 2 cases. under my observation, and Admiral Nelson never 
acquired any tolerance. An attack of sea-sickness resembles closely an 
attack'd mi^aihe, and again it resembles acute cerebellar irritation, and 
again the symptoms which follow chloroform and ether anaesthesia and 
alcohol poisoning, for the reason that in all these conditions it is the nervoua 
mec^uiam of oricntatina jrto The subjects of 
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migraine are almost invariably particularly bad sailors and train travellers, 
and the symptoms of their attacks of sea-sickness and train-sickness often 
take the pattern jf the migrainous attack. The importance of the factor 
of ocular disorientation is well shown by the fact that “ sea-sickness ” may 
occur in a susceptible subject when he is stationary but when the objects 
around him move in undulatory fashion, as from the movements of the waves 
when he is upon a pier and when he witnesses sea movements as a stage 
effect. The vestibular irritation is shown by the vertigo and ataxy, diplopia 
and vomitings and by the high potentiality of short angular movements 
in causing the symptoms, as from a small boat anchored in a swell, or an 
observation balloon anchored in a puffy wind. The importance of the 
splanchnic sensation when the vessel and “ sceuds ” in producing 

nausea and adding to the general misery is obvious to any one who has 
experienced sea-sickness. It is this factor which tends to cause an attack of 
sea-sickness during sleep when the ocular and vestibular mechanisms are 
relatively at rest. 

The precautions which tend to obviate sea-sickness are those which tend 
to eliminate or lessen the essential factors in its production. A position 
amidships where the angular movements are least, a supine decubi^s which 
mbst^pfotecis the semicircular canals from stimulation, and which removes 
the muscular sense element, and in a cabin Which moves more or less with 
the body^ and therefore produces little oculiit disorientation, is the one 
best' calculated to avert or lessen the disorder. A gyroscopic cabin which 
removes all the factors except the “ lift and “ scend '' element is said to 
obviate the disorder even in the most susceptible subject. 

There are many adjuvant factors which are important but not essential, 
such as apprehension from previous experience, cold, expectant attention, 
the smell of the ship, dyspepsia, and the presence of others suffering from sea* 
sickness. 

Symptoms, — The initial symptoms are a loss of the usual feeling of well- 
being, accompanied by a vague feeling of cephalic, ocular and epigastric 
discomfort. Salivation, gaping and yawning follow, with irregularity of 
respiration, flatulency, pallor of the face, and a sense of squeamishness, as 
though at any moment vomiting might occur. 

In the fully developed attack it is convenient to divide the symptoms 
into two groups — cephalic and gastric; but though in different subjects 
one or the other group may dominate the aspect of the attack, yet few 
persons suffer from the one group of symptoms to the complete exclusion 
of the other. The cephalic group comprises ocular distress, diplopia, which 
may be severe though transient, giddiness, headache, depression, and mental 
despondency and apathy. These may persist for a very considerable time 
after the patient goes ashore. 

The gastric symptoms consist of nausea, retching and vomiting, which are 
often moat violent and distressing, the vomit ultimately consisting of a thin, 
bile-stained fluid. There is complete anorexia, and in severe cases nothing 
can be retained in the stomach. Constipation is often obstinate. 

The general constitutional effects of prolonged sea-sickness may be very 
severe. There is a general condition of collapse. Alternate heats and 
chills, with frequent chattering of the teeth and shivering, pervade the system ; 
the eyes are dull, and may be bloodshot from straining ; the countenance 
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becomes shrunken, pale and perhaps greenish, inexpressive and dejected. 
The cardiac action is depressed, the blood concentrated, the body desiccated, 
and little urine is passed. The pulse and respiration are quickened, the skin 
is cold and either dry or clammy, the tongue is moist and coated, and both 
thaJiH^k..Axid th^ are likely to contain acetone bodies. Hebetude 

is always marked, and in severe cases the mind may be indifferent to 
the surroundings and no consecutive train of thought can be pursued. There 
is a general feeling of bodily soreness and weariness and a sense of exhaustion. 

Course and Prognosis. — The symptoms usually subside rapidly when the 
voyage or other movement causing the condition is over, but sometimes both 
the cephalic and gastric symptoms persist for a time, and the patient is 
“ good for nothing ” until he has had a night’s sleep. In persons taking 
long sea voyages, the symptoms usually lessen in a few days, reaction sets 
in with a return of appetite, and convalescence is complete within a week, 
but symptoms are liable to return with an onset of rough seas. Some persons, 
on the other hand, never lose the symptoms until the voyage, however long, 
is over, and these may be reduced to a piteous condition of bodily weakness, 
from which subsequent convalescence is slow. Death appears never to have 
occurred even in the most severe condition of bodily depression and starva- 
tion from sea-sickness. Apart from the prolonged convalescence which may 
be required in severe and long-lasting cases, there seem to be no harmful 
results from sea-sickness. It has beeu held to have a salutary effect upon 
subsequent health since ancient times. In pregnant women it does' not 
have any tendency to cause miscarriage. 

Treatment. — Prophylaxis . — To avoid sea-sickness a susceptible subject 
should, for a few days before taking to the sea, eat sparingly, avoid alcqhpl 
and over-fatigue, take regular exercise and carefully attend to any condition 
of dyspepsia and constipation, and partake of a good wholesome meal some 
two hours before going on board. He should secure a berth amidshijs, lie 
supine with the head low, and keep warm. Some persons find a' blosed cabin 
ihsuSferable, and are betti^r on deck in the open air. The administration of 
bromides some hpurs before lulling is often of signal service, and this will often 
lessen the ce^alic symptoms when an attack has developed. Chlq^etqne 
also is very valuable both as a prophylactic, when it should be taken just 
before sailing, and as a remedy during the attack. Combinations of these/f 
two remedies are very useful, and there is at least one patent remedy, of whichf' 
the basis is mp^nobrom-oamphor and chlpretone, which is very efficacious. 

During tne attack It is essential to keep warm and as quiet as is possible, 
and avoid any source of further irritation of the organs of orientation ; to 
quiet the irritation of the nervous system with bromides and chloretone ; to 
secure sleep, to which end barbitone or adalin is very useful ; to prevent 
acidosis and to see that the patient is fed. With severe and prolonged 
vomiting, anoreida and prostration it may be difficult to secure these ends. 
Swallowing food must be insisted on, and the administration of very small 
perfectly dry meals, such as cold chicken and biscuit, will often break the 
anorexia and vomiting. A severe case should always be brought into the 
open air on deck after four days in the cabin. Acidosis should be combated 
by the alkaline carbonates. Alcohol and aromatic carminatives are some- 
times valuable. 


James Collier. 
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HEAT-STROKE AND THE EFFECTS OF HEAT 

Under this heading are included those types of illness caused by exposure 
to a high atmospheric temperature. They are classified as — (1) heat 
exhaustion ; (2) heat hyperpyrexia (heat-stroke or sun-stroke) ; (3) the 
gastric type of illness; and (4) the choleraic or gastro-intestinal type. 

AEtiology. — Exposure to high temperature. — Cases commonly occur 
amongst those exposed to the sun in the hot seasons of a tropical climate ; 
but the high temperature of the air in a dwelling, or the excessive heat 
to which stokers are exposed on board of ships, or, indeed, any prolonged 
exposure to a high atmospheric temperature, whatever its nature, may 
cause any of the types of heat-stroke. When the shade temperature 
reaches 110° F., danger occurs, and with each degree rise above this limit 
an increasingly larger number of cases results. The effect of heat exposure 
is cumpiative in action, and it is a succession of hot days which is followed 
l5y a large number of cases of heat-stroke. A comparison by Willcox of 
the case incidence curves with the temperature curves in the Mesopotamian 
campaign indicated a delay of a few days in the rise of the former. An 
individual exposed to heat for one or more days may not be taken ill until 
the evening or early morning, when the temperature has fallen consider- 
ably, the cumulative effect of the exposure gradually overcoming the 
body resistance. Since the temperature in the sun greatly exceeds that 
in the shade, exposure to the sun s rays is a very important exciting cause. 
In the hot seasons of tropical countries this danger is well known, and 
exposure to the sun is avoided, as far as possible. It has not been shown 
that any rays of the sun other than the heat rays have a special significance 
in the causation of heat-stroke. 

Climate. — Tropical climates in seasons when the shade temperature 
exceeds 110° are associated with the various forms of heat-stroke, and heat 
waves in any climate, if the temperature is sufficiently high, act as causes 
of illness. The absence of shade from the sun is an important factor, 
and heat-stroke is specially associated with hot climates of countries where 
flatness and absence of trees and vegetation are marked, as, for example, 
in Mesopotamia and the country round the Persian Gulf, and desert regions 
generally, as in the Sahara Desert in Africa. In countries where, during 
the hot season, there is little fall of the temperature at night, the danger 
from heat-stroke is increased. 

^umidity of the atmosphere is an important predisposing factor. If 
this Ts liigh, heat" loss is retarded, and there is greater liability to heat- 
stroke. 

Stapnalion of air. — Free currents of air promote the evaporation from 
the skin ^nd protoet^y increasing heat loss. The great protective value 
of electric fans and punkahs in dwellings is due to this cause. It is im- 
portant to remember, however, that when the temperature is very high, 
currents of hot air may do more harm than good, and for this reason in 
tropical countries, houses provided with fans should be kept closed during 
the heat of the day, in order that the hot air may be excluded as far as 
possible. The “ Kata ” thermometer, introduced by Professor Leonard 
Hill, F.R.S., records the rate of heat loss from evaporation of a wet 
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bulb, and is a valuable guide in estimating the dangers from heat-stroke 
in different situations, such as the wards of hospitals. 

Dwelling ^ — Thick walls of non-conducting material, such as stone, 
brick, of dried mud are protective, and it is important that the roofs of 
dwellings should be thick, so as to keep out the heat from the sun’s 
rays. A tent, even of double canvas walls and roofs, affords only poor 
protection. 

Persons of any age are subject to heat-stroke if the exposure is suffi- 
ciently great. The case mortality is higher in those over 40. Race is a 
very important factor. The natives of tropical countries are rarely 
affected by heat-stroke, unless some complicating disease, such as malaria, 
is present. White races unaccustomed to tropical climates are specially 
susceptible to the effects of heat exposure. Exertion is an important 
predisposing cause. Heavy physical exertion in temperatures over 110° 
U very dangerous. 

IPreiisvqsing . diseases, — Any disease causing pyrexia, such as malaria, 
sana-fly lever, enteric and paratyphoid fever, typhus fever and small-pox, 
predisposes to heat-stroke. 

I ntercurreni diseases . — In a high percentage of cases the heat hyperpyrexia 
supervenes in the course of another disease, especially malaria. Cases of 
febrile disease may be suddenly complicated by hyperpyrexia if exposed to 
great heat, and special precautions are necessary to prevent this. 

Pathology. — The symptoms of heat-stroke in its various forms all point 
to an auto-intoxication. The effect of high temperature on the brain and 
central nervous system is to diminish its functional activity, and likewise 
the excretory organs, such as the liver and kidney, are undoubtedly impaired 
in their excretory power. In addition, owing to the effect of heat on the 
muscles and tissues of the body generally, there must be an increased pro- 
duction of toxic substances, due to protein katabolic changes. These factors 
all tend to produce a marked auto-intoxication, which explains many of the 
symptoms of heat-stroke, Indican is usually present in the urine in con- 
siderable excess, and is evidence of an auto-intoxication. Acetone and 
diacetic acid are not found in appreciable excess in the majority of cases, 
though in ii small percentage they are present in moderate degree. The auto- 
intoxication cannot, therefore, bo regarded as an acidosis. It has been re- 
cently shown by Dr. W. Cramer that beta-tetra-hydro-naphthylamine will 
cause hyperpyrexia in animals, and it is likely that substances having a similar 
action are produced as the result of the heat on the tissues. Suppression 
of sweating has been shown by Dr. K. G. Hearne to be an important factor 
in the hyperpyrexia cases, the paralysis of the sweat secretion by the intense 
heat leading to a rapid rise of body temperature. In hot climates, the 
administration of atropine may be followed by hyperpyrexia from a similar 
cause. Suppression of sweating does not explain the causation of the gastric 
and choleraic type of heat-stroke, nor of heat exhaustion. It has been stated 
that heat-stroke is due to a bacterial infection ; but there is no recent evidence 
to support this view. In the Mesopotamian campaign a large number of 
blood examinations were made during life in cases of heat-stroke, but all 
gave a negative result. 

Rigor mortis occurs early, and putrefactive changes set in within a few 
hours of death. CEdema and general hyperajmia of the brain and lepto- 
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meninges occur, and the nerve cells in the grey matter show marked degenera- 
tive changes. Petechiee occur in the skin and mucous membranes in severe 
cases. The right side of the heart is dilated, and venous congestion is marked 
in all the organs. Signs of intercurrent diseases, such as malaria and typhoid, 
may be present. 

Prophylactic Treatment. — ^Adequate protective covering for the head 
by thick pith topees or good cork helmets is essential. Spinal pads for 
protection of the spinal cord are valuable. The clothing should be light and 
loose and not too thin. Hand-fans and umbrellas are of value. A large 
amount of water should be drunk by those exposed to great heat, as so 
much moisture is lost by the skin in regulating the body temperature. 
Alcohol should be avoided during the heat of the day. Constipation should 
be guarded against, as it predisposes to the effects of heat. 

Symptoms, Prognosis and Curative Treatment. — 1. Heat Ex- 
haustion. — The onset is sudden, with weakness, giddiness, faintness and 
inability to walk. A mild pyrexia of 102'^ or 103° F. occurs, lasting 2 or 3 
days. The pulse is rapid and weak, and some cardiac dilatation is usually 
evident. If early treatment is adopted, the symptoms quickly improve ; 
otherwise, there is a great risk of the supervention of hyperpyrexia. 

The treatment consists in removal from heat, rest in bed and the 
administration of aperients. 

2. Heat HyPEnPYRExiA. — The onset may be sudden, with rapid rise of 
temperature, coma and convulsions. In other cases, the onset is preceded 
by malaise, headache, restlessness and sometimes nausea or vomiting. Fre- 
quency of micturition and urethral pain may occur. The temperature is 
somewhat raised — to 100° or 102° F, or so — and the skin hot and dry. These 
premonitory symptoms may -last for a few hours, sometimes as long as 48, 
when the temperature rises to 1 10° F. or more, and mental excitement and 
delirium supervene. Coma and stertorous breathing now occur, and the 
face is flushed and cyanosed, the conjunctivEB being congested. The pupils 
are commonly dilated in the early stages and contracted in the comatose 
condition. Parotitis may occur, and petechise of the skin may be present in 
severe cases. 

Albumin is frequently present in the urine in small amount in acute 
cases. An excess of indican is usual, and in some cases acetone and diaoetic 
acid occur. Fibrillary twitchings of muscles and convulsions usually result, 
and the breathing is frequently Cheyne-Stokes in character. Incontinence 
of urine and faeces occurs with the coma, and death rapidly results, unless the 
temperature is reduced. Marked cardiac dilatation, often associated with a 
systolic murmur, is present. Bronchitis and pulmonary congestion sometimes 
occur, and pulmonary oedema is a terminal event. In the acute stage the 
knee-jerk is almost always absent, and does not return until the symptoms 
have cleared up. 

Defective articulation (anarthria) occasionally occurs as an after symp- 
tom, and sometimes nystagmus, or squint, with diplopia has been observed. 
Multiple neuritis, with weakness and wasting of the extensor muscles of the 
legs, is a rare late complication. After the subsidence of the hyperpyrexia, 
a pyrexia up to 102° or 103° F. may persist for several days, and is due to the 
auto-intoxication present, no organism being found in the blood in the 
uncomplicated cases. For some weeks after the subsidence of the tempera- 
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ture there is great liability to a recurrence of heat hyperpyrexia, and the 
utmost care must be taken to avoid exposure to heat. 

Sequelae. — ^Cardiac dilatation may last for some days or weeks after an 
attack. There is a great susceptibility to heat for a long period after an 
attack, and headache may follow slight exposure, so that residence in a cool 
climate is advisable for soMe years afterwards. An abnormal mental con- 
dition, amounting in some cases to insanity, may result. Persistent nervous 
symptoms, the result of actual organic changes in the brain or cerebellum, 
may remain. The presence of the knee-jerks is a valuable prognostic sign ; 
if they remain absent there is danger of a recurrence. 

Treatment. — The patient should be placed in cool surroundings and 
hydro-therapeutic measures immediately adopted. Spraying with ice-cooled 
water, the patient lying on a bed with a rush mattress, so that there is 
free circulation of air round the body, is the most convenient method. Ice 
should be applied to the back of the neck and head. Rectal injections of 
ice-cold water are of value. Should the hyperpyrexia not quickly subside, or 
should it not be readily controlled, an intramuscular or intravenous injection 
of a solution of quinine bihydrochloride, grs. x, should be given. Blood 
film examinations should always be made immediately when hyperpyrexia 
occurs, and if these show a malarial infection the quinine treatment should 
be continued, daily injections being given for 3 or 4 days, and afterwards 
an oral course. Convulsions are best treated by a venesection of 10 to 20 
ounces, and rectal injection of ice-cold water containing 2 drms. of bicar- 
l)onate of soda to the pint. In cases with convulsions it is not advisable to 
give intravenous saline after venesection, for the intravenous injection may 
cause recurrence of the convulsions. In some cases morphine hypodermi- 
cally or inhalations of chloroform may be required. Cardiac failure should 
be treated by digitalin, strychnine, adrenalin or pituita^ extract hypo- 
deTtiiically. Failure of respiration should be treated by artificial respiration, 
and oxygen bubbled through alcohol may be administered. 

3. The Gastric Type. — In this insidious type of illness for several days 
the patient will suffer from restlessness and mental irritability, nausea and 
occasional vomiting. The face is flushed and the mouth temperature normal ; 
but the rectal temperature may show a rise of a degree or two. The liver 
shows some enlargement, and the knee-jerks are lost. In many of these 
cases after 4 to 10 days’ illness a sudden hyperpyrexia occurs, which is often 
fatal. 

Treatment. — This consists in keeping the patient as cool as possible, free 
purgation, a i^to-yeg^tdM 3 IMl«iiiBt and rectal injections of iee-cold water 
containing biejOTohate of soda, 2 drms. to ItHe pint, and the administration 
of SQlgrams of sodium bicarbonate every 3 hours ; by these means hyper- 
pyrexia is avoided^. 

4. Qastro-Intestinal or Choleraic Type.-— In this form of illness the 
onset is sudden; and 'marked collapse is present. The temperature is raised 
to 100® or 102® P., and vomiting and diarrheea occur. The face is pale, 
the skin clammy and the eyes sunken. The knee-jerks are lost. The 
stools are watery, and free from cholera organisms. Death usually occurs 
after a 3 or 4 days’ illness. 

Prognosis. — This is very grave. 

Treatment. — This consists in protection from heat, the administration 
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of normal saline subcutaneously or intravenously, and the administration of 
suitable cardiac stimulants hypodermically. 

Heat Cramps. — Attacks of heat cramps occasionally occur in persons 
who perform muscular exercises while exposed to high temperatures. The 
condition occurs in stokers on board ship, and in furnace workers. The 
muscular spasms occur in the calves, arms and sometimes the abdominal 
muscles, and are severe and very painful. They may last from 12 to 36 
hours, and are followed by soreness and weakness. 


ALCOHOLISM 

The term “ Alcoholism denotes the toxic effects, whether acute or chronic, 
resulting from the ingestion of alcohol in some form. The subject may be 
conveniently divided into — (1) Acute alcoholism ; (2) chronic alcoholism ; 
and (3) delirium tremens {see pp. 367, 1701). 

1. Acute Alcoholism 

Pathology. — The mucous membrane of the stomach may be found red 
and congested, the brain and viscera are usually congested and the right heart 
filled with dark fluid blood. Alcohol may be detected in the stomach contents, 
and also in the blood and cerebro-spinal fluid. 

Symptoms. — When a large quantity of alcohol is taken the 8ymj)tonis 
come on in a few minutes. The face is flushed and often slightly cyanosed. 
There is mental disturbance and confusion of ideas, with excitement. The 
speech is thick. The gait is ataxic, and muscular inco-ordination marked. 
After a short period, in severe cases, the patient becomes stuporose and later 
unconscious and comatose. In the unconscious stage of alcoholic poisoning 
the patient may usually be roused to some extent so as to give an incoherent 
reply. The comatose condition may gradually pass away and the patient 
recover. The pupils are generally dUated, and in severe cases may not react 
jto light. The pulse is full, and the respirations are deep until the late stages. 
sThe breath generally has the odour of alcohol ; but it should be borne in 
mind that frequently alcohol is administered as a restorative to patients 
in an unconscious state, and the smell of the breath may be due to this 
cause. 

In some cases death occurs — (1) from shock, which may occur early when 
a large quantity of concentrated alcohol is taken ; (2) from syncope, preceded 
by prolonged coma ; and (3) after an apparent recovery from a comatose 
8tat6, a sudden fatal syncope may occur. 

Diagnosis. — This is of the greatest importance, since serious conse- 
quences may result if a diagnosis of acute alcoholism is made in conditions 
due to other causes. It is often impossible for an exact diagnosis to be made 
until the patient has been kept under observation for some little time, and 
this precaution should always be taken where there is any doubt as to the 
diagnosis. 

Conditions simulating the coma of alcoholic poisoning are : 

1. Cerebral lesions, — (a) Traumatic lesions, such as fracture of the 
skull, cpncussimi, rtc. (b) Vascular lesions, such as haemorrhage, thrombosis 
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or embolism, (c) Inflammatory conditions, such as acute meningitis, e.g. 
epidemic cerebro-spinal meningitis, and encephalitis lethargica. (d) Cerebral 
tumour, with sudden coma, (c) Epileptic coma, especially that occurring in 
status epilepticus. (2) e.g. uraemia, diabetic coma, and 

the coma of acid intoxications. (3) coma occur- 

ring in typhoid fever, influenza, septicaemia oTvaHous lands, malaria, sleeping 
sickness, etc. (4) To ^ c ondaVaow#, resulting from other poisons producing a 
state of coma, e.g. opium and its alkaloids, sulphonal, veronal, chloral, chloro- 
form and a large number of other narcotic drugs. 

An exact diagnosis can only be made by carefully considering the history 
of the case, and by a very careful physical examination. Examination should 
be made for signs of injury, or evidence of a cerebral lesion, such as hemi- 
plegia, papilloedema, cranial nerve paralysis, unequal pupils, etc. The urine 
should be examined for albumin, sugar, acetone, diacetic acid, casts, etc. 
A careful clinical examination should be made for evidence of toxsemic 
conditions, such as pyrexia, enlarged spleen, rashes, abnormal conditions of 
the blood, etc. The presence of other poisons than alcohol can in some cases 
be suspected by the symptoms, e.g, in opium poisoning the pupils are generally 
pin-point, the skin moist, and the breathing slow and shallow* An exact 
diagnosis can be made by tlie analysis of the gastric contents or of the urine, 
when alcohol or other poisons may be detected. Alcohol can be found in the 
blood, urine and cerebro-spinal fluid of persons suffering from acute alcoholism. 

Recent toxicological research has shown that alcohol is always 
i^the blood and urine during the acute stage of alcoholic intoxication. The 
anidlDCflt pre6ent..is ^^^u per cent. It has been suggested that 

thes'e tests sEould te made use ot for the medico-legal diagnosis of “ drunken- 
ness.*’ In the present state of our knowledge, no exact j^rcentage of 
alcohol in the blood and urine can be fixed as the precise limit between 
sobriety and drunkenness for medico-legal purposes, though excessive per- 
centages of alcohol strongly indicate the diagnosis of drunkenness or acute 
alcoholism. 


Treatment. — The stomach should be washed out by means of a soft 
stomach tube and funnel, and about a pint of hot strongs coffee introduced. 
In severe cases strychnine may be given hypodermicallyi^ e.g, grain every 
4 hours. 


JJiesomania is a form of acute alcoholism which manifests itself in periodic 
attacks of indulgence in great alcoholic excess. Between the attacks alcohol 
is often entirely abstained from. In dipsomania there is a paroxysmally 
recurring overwhelming desire for excess of alcohol, which must be regarded 
as an abnormal mental condition not induced by the previous taking of alcohol. 

PsipuDO - Dipsomania is a condition in which paroxysmal attacks of 
alcoliolic excess occur, these attacks being induced by the ingestion of alcohol. 
There is no overwhelming craving for alcohol; but the accidental taking of 
alcohol from any cause is the starting-point of a drinking bout. 

Treatment. — In dipsomania^ if the patient is seen during an attack, rest 
in bed and special nursing supervision are essential. A dose of apomprplune 
Ljiuicophloride hypodermically of yV should be given, unless there is 
marked cardiac weakness. This will probably induce vomiting, and sleep 
for some hours usually follows. Afterwards the craving has usually abated, 
but further small doses of apomorphine hydrochloride, e.g. * 
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given for an hypnotic effect. This dose may be repeated after a few hours 
for three or four doses. In the pre^nitoxy stf^Rg ef di ppoman i a, when the 
craving is commencing, one or two TSyp odermic doses of g r . o Lano- 
morph ine h^rochloride lo^ljaKea^ 

anHo'h awafehlhg craving for alcohoi will have disappeared. 

In pseud<hdip8omania the treatment during an attack is similar to that 
of dipsomania. 

Total abstinence is essential in the intervals between the attacks in both 
conditions. Often a complete change in the surroundings and mode of life 
will be effectual in preventing a recurrence of the attacks. Psycho -thera- 
peutic treatment has been of value in some cases. 

2. Chronic Alcoholism 

In this condition alcohol is taken over long periods in amount to ])roduoe 
toxic effects without necessarily the manifestation of the 8ymj)toiu8 of acute 
poisoning described above. 

iEtiology. — An unstable nervous system is commonly the basis on which 
habitual alcoholic excess develops. Worry, over-work, grief, disappoint- 
ments, etc., often lead to the resort to alcohol as a temporary relief, and so 
the habit of alcoholic indulgence becomes implanted. .Qccup§iwn is an im- 
portant factor. Those engaged in the sale of alcoholic drinks are frequently 
unable to resist the temptation of the alcoholic habit. Occupations in- 
volving great mental or bodily strain, long hours and excitement often pre- 
dispose, H^edity, — There is commonly a lamily history of alcoholic excess ; 
but it is the inherited condition of an unstable nervous system which may 
cause slight indulgences to lead to the formation of the alcoholic habit. 
MabiL — In predisposed persons the alcoholic habit is quickly established, 
and for this reason medical practitioners must use the greatest caution in 
prescribing alcohol for patients except in special cases. 

Pathology. — The important constituent of alcoholic drinks is ethyl- 
alcohol. Spirits (brandy, whisky, rum, gin, liqueurs, etc.) co nta i n frq ;p 4() 
to 60 per cehT.^of alcohol. Wines, such as port, sherry, madeira, contain 
froin lo Td 25 per cerrt:^' Light wines, such as claret, hock, champagne, bur- 
gundy, contmil frorn 10 to 15 per Celrt. Light beers contain from 2 to 5 per 
cent, of alcohol. In the case of spirits, higher alcohols, such as propyl^^t}T, 
and amyl-alcohols (constituents of fusel oil), may be present in small amount. 
These are much more toxic than ethyl-alcohol ; but researches have shown 
that they are not present in a sufficiently high percentage to be really im- 
portant toxic factors. The presence of esters in wines and spirits adds to 
their flavour and bouquet without increasing their toxicity. It may be 
accepted that the determining factor in the toxicity of alcoholic beverages 
is the percentage of ethyl-alcohol present. Medicated wines often contain 
quite a high percentage of alcohol. 

Y Alcohol in small quantities may have a slightly stimulating action on the 
\ gastric digestion and on the heart, and when a certain degree of tolerance 
\is established alcohol may have a definite food value ; but there is abundant 
^evidence to show that the effect of alcohol in appreciable quantities, w qi 
ia toxic nature. Thus there is a depressing action oh the nervous system, and 
judgment and perception become quickly impaired. In large quantities 
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aloohol is a narcotic poison and also it is a definite tissue poison, producing 
degenerative changes in the liver, heart, kidneys, blood vessels and nervous 
tissues. There is no doubt that the toxic effects of alcohol are more marked 
if it is taken on an empty stomach, or with an insufficient amount of food in 
the dietary. 

The combination of alcohol with other poisons, e,g, arsenic, may increase 
the toxic effect of the latter. This was well shown in the epidemic of beer 
poisoning in 1900, where the presence of relatively small quantities of arsenic 
in beer caused in a number of cases severe symptoms of chronic arsenical 
poisoning. 

Circulatory system . — In the blood vessels the result of chronic alcoholism 
ma^ be'TithCTcrma^ cha^e. In the heart fatty degeneration is common, 
and this la often asaoclatea with brown atrophy. Fibrous myocarditis may 
result from atheromatous changS," Causing obstruction in the coronary 
arteries. Cardiac dilatation may occur as n eonseqiience of the myocardial 
ohahges, or of atheromatous valvular changes. — Fatty degeneration 

of the liver cells occurs, and this is often accompanied or followed by cirrhotic 
changes (see pp. 3S3, h33). Alcohol may produce an enlarged, yellow, fatty 
liver, which is characteristic of excessive beer^drinking, or an atrophic cirrhosis 
— the so-called hob- nailed liver — such as follows excessive indulgence in spirits. 
Kidneys . — Alcohol may cause fatty degeneration and necrosis of the renal 
epithelium, and it is undoubtedly an important factor in the causation of 
rhronii; parenchymatous nephritis and chronic interstitial nephritis. 

Nervous System . — The atheromatous changes occurring in the cerebral vessels 
lead to degenerative changes in the cells of the grey matter ; but there is 
no doubt that alcohol has also a direct effect upon them, so that the nerve 
cells in the cerebral cortex show the usual appearances resulting from a 
direct tissue poison, e.g. swelling of the nerve cells with vacuolisation, j>ig- 
jnentatiop. and chromatolysis, arid also” marked degeneration of the" h|)ical 
processes. In the nerve fibres degenerative changes are seen in the axis 
cylinders, and also interstitial changes are commop. 

Symptoms. — The tongue is usually furred, and morn ing re tching is 
common. The appetite is^^pqpx, and complaint is made oT aDaoiiunaTais- 
comfort and flatulence. "There may be pain and disc omfort in the epigastr ic 
and lef^hypochondrlao regions, due to gaatriti.q^ or discomfort in the ri^t 
hypochondrium, due to hepatic congestion and perihepatitis. There may be 
looseness of the bowels, and hjBru orrhoi ds are com mon . The liver may be 
enlarged and somewhat tender, and this is someHmes accompanied by splenic 
enlargement. In old-standing cases symptoms of alcoholic cirrhosis, such as 
slight jaundice, ascites and intestinal catarrh, are likely to occur (see Cirr- 
hosis of Liver). ^ The ven ules on t^^ fftce become dilate d, and the patient may 
show the characteristic appearance of the face and nose such as occurs in acne 
rosacea. The eyes are prominent and may show some c onjunctival injectio p, 
with sl ight bile stainin g of the sclerotics. The heart is often dilated, and as a 
result (edema oF’tTie Tegs may ”bccuK The urine often contains albumin, 
with possibly some granular and hyaline oasts. 

In chronic alcoholioa there is undoubtedly a lowered resistance to tuber- 
Cllloabj jmd a careful look out for signs of pulmonary tuberculosis should be 
kept. 

^ Nervous system . — The mind becomes affected early. The patient is 
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irritable, and the judgment and will are impaired. Loss of memo ry is a 
characteristic symptom. Change in the moral charac ter is common. Tremor 
of the hands a^_tongue is frequent, and unsteadiness of the muscles in per- 
forming any action is "often seen. Symptoms of peripheral neuritis^ are 
likely to occur, such as pains and numbness in the limbs, hvpef^gesiaT tender-, 
jae ss of TEe^ c alves and w eakness of th e legs. In severe cases, foot-drop 
ancT even "wnst-drop may occur, there Bemg great muscular weakness and 
loss of the patellar reflex. Mental symptoms, such as hallucinations and 
delusions, are common, and in advanced cases a condition of dementia may 
result. 

Korsakoff's psi^chosis is a term which has been applied to a combination 
of polyfletiritis with" a 'characteristic mental condition due to alcohol. A 
condition of low delirium may occur, and hallucinations and even delusions 
are common. There is loss of memory for recent events. Marked symptoms 
of polyneuritis develop, and paralysis of cranial nerves may occur. 

^^ilepsy sometimes occurs in cases of alcoholism. This may be due to 
lE'e^^loxie ‘Inflect of alcohol, the gradual withdrawal of which effects a cure. 
In some cases the sudden withdrawal of alcohol in patients accustomed to 
large doses over a long period may induce epileptiform attacks. Of course 
an epileptic patient who indulges in alcohohe excess is thereby rendered more 
liable to an increased frequency of recurrence of fits. 

Treatment. — This depends on the form of chronic alcoholism present. 
It is usually advisable in this condition to place the patient in a nursing 
home or special institution, where there will be strict medical and nursing 
supervision. The patient should understand that the object of the treat- 
ment is to remove his desire for alcohol, and it should be impressed upon 
him that his only safeguard against relapses is continued and entire 
abstinence. Rest in bed for the first week or so of the treatment is 
advisable. Sudden withdrawal of alcohol is inadvisable in patients who 
have acquired a high degree of tolerance, and who have been taking large 
quantities over a long period. In such cases a gradual reduction of the 
daily dose is to be recommended, so that at the end of a week complete 
withdrawal has been effected. At the commencement of treatment a 
purgative is advisable. The diet should be light and nutritive — fruit, 
vegetables and milky foods being freely given. Meat and meat soup and 
highly flavoured cheeses are best avoided. Smoking should be given up, 
especially in patients in whom it induces a desire for alcohol. 

A tonic mixture of cinchona and gentian containing small doses of atropine 
and strychnine may be given with advantage 5 times daily every 3 hours, e.g. 

Liq. atrop. sulph., ITl J. 

Liq. strychnin., Tlj^i. 

Tinct. cinchonse co., nj^xx. 

Glycerin., 3ss. 

Inf. gent. co. ad. Jss. 

In addition a mixture of strychnine and atropine is given hypodermically 
three times a day after meals. The dose of liquor strychnine begins at 2 
minimfl and the dose of atropine begins at 1 m. of a solution of atropine sul- 
phate (1 grain to 1 ounce). The strychnine is increased in dose by 1 m. of the 
solution every other day until a maximum of 6 minims is reached. The 
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dose of the atropine solution is increased by 1 minim every other day up to 
a maximum of 6 minims of the weak solution (1 grain to 1 ounce). After 
the end of the third week the doses of strychnine and atropine hypodermically 
are gradually reduced, so that at the end of the sixth week the hypodermic 
treatment is discontinued. If patients are specially susceptible to the action 
of atropine it is advisable not to give this drug except in the mixture by the 
mouth, and only then if it is well borne. 

The medicinal treatment should, after the hrst week, be accompanied 
by gentle open-air exercise, fatigue being avoided. It is important that 
congenial occupation should fill up the day, and country surroundings and 
open air are essential. It is important that insomnia should be avoided by 
suitable treatment. In debilitated patients general massage and rest in 
the open air are helpful. In the case of many patients a course of treatment 
of 6 weeks to 2 months is sufficient, and then the ordinary occupation may 
be resumed. Every case must of course, be treated according to its special 
requirements. 

3. Delirium Tremens 

This is a condition always to be borne in mind in chronic alcoholics. 
The sudden withdrawal of alcohol, or the occurrence of any accident or 
acute illness may cause symptoms of this condition to develop. For descrip- 
tion of this complication, see p. 1701. 

ARSENICAL POISONING 

Arsenic is the most important of the irritant poisons, and owing to the 
almost t asteless property of many of its compounds and preparations it is 
perhaps the commonest poison used for homicidal purposes. It used to have 
a reputation as a cosmetic, and was added to face powders, skin lotions, etc. 
It is practically never used now for suclx puiposes. 

Occurrence, — White arsenic^ i.e. arsenious acid, or arsenious anhydride, 
A840g, is the most important of the compounds of arsenic. It occurs in the 
form of a white powder, or in lumps like glass or porcelain (vitreous arsenic). 
The powdered form resembles powdered augar or don£» and when mixed with 
solid i^d is tasteless- It is sUghtly soluble in cold water, an ounce of cold 
water dissolving from a ha^ jbo Ji g^aim In boiling water it is twelve times 
more soluble, from 6 to 12 ^ai^. d^olying in an ounce. Al]^§Une jolutions^ 
readily dissolve arsenic. If white arsenic is sold to the public the law requires 
thah”il should be mixed with soot or indigo to colour it. It is used JnJibe 
comjiOsitLon oLsheep dip, arsenical soap, rat poisons, etc. 

Metallic arsenic is a black powder and is very poisonous, and is usedJor 
killing flies. Copper a rsen^ (Scheele^s green ) is bright green in colour, and 
used to be employ^ for flouring ^will-paper, toys, floorcloth, fabrics, etc. 
Its use for such purposes has fortunately been abolished. Arsenious sulphide, 
or orpiment, is a yellow powder known as ji jin g^s yellg w. Arsenic acid, in 
the form of its potassium and sodium salts, which are white, crystalline 
and soluble in water, is u s^ ^ ft fl y nnd in the manufacture of 

aniline j^es. Injurious effects, such as local sk in eruptions, a re sometimes 
cauBi^'1S7“th(? compound present in the 

stockings, etc. 
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Araeniweited hydrogen^ or arsine, is a very poisonous It is produced 
when iiydrogen is generated in the presence of a compound of arsenic, for 
example, in the action of mineral acids on impure metals, as occurs in balloon 
filUng etc. 

and the many similar derivativeB of arsenobeneene, which are 
extensively used in the treatment of syphilis and other diseases, may give 
rise to fatal poisoning. 

Sodium arsenite, in the form of solutions of arsenic in caustic soda, or in 
sodium carbonate, is commonly used for the preparatiqp^pLdyrpapatt weed- 
killer,^ preseryatiye for wood, arsenical sprays for fruit trees, etc. Weed- 
killer and some of the so-called preseryatiyes for wood contain as much as 
20 per cent, to 40 per cent, of arsenic in solution, and are intensely poisonous. 
Botlrvrced-killer and the arsenic obtained from fly-papers have oeen used 
for homicidal purposes. 

Arsenic in food , — Accidental contamination of food with arsenic, or its 
preparations, such as weed-killer, has occurred. Arsenical pigments have 
been used for colouring sweets aud cakes, with fatal result. A serious epidemic 
occurred in 1900, due to the contamination of commercial glucose by arsenic. 
Sulphuric acid prepared from pyrites and containing a considerable amount 
of arsenic had been used in the process of the conversion of starch into com- 
mercial glucose, 80 that the latter became impregnated with arsenic. The 
f use of the glucose in the manufacture of beer led to the arsenical beer poison- 
I ing epidemic which occurred in Manchester and the North of England. A 
Royal Commission investigated the cause of this epidemic, and safeguarded 
the further occurrence of such poisoning. Limits of the amount of arsenic 
permitted in food-stuffs were fixed at gr.' per gallon for liquids and 
pe1r pound for solids. 

The varieties of arsenical poisoning are — (1) acute, (2) chronic, (3) 
arseniuretted hydrogen poisoning, and (4) poisoning by salvarsan or arseno- 
benzol derivatives. 


1. Acute Arsenical Poisoning 

Pathology. — The stomach contents usually contain much mucus, which 
may be blood-stained. The signs of gastro-intestinal inflammation will be 
present. The mucous membrane is swollen, red and congested, and petechise 
are usually well marked. The redness is most marked on the summits of the 
rugse. When the arsenic has been taken in solid form, white or pigmented 
particles may be seen on the mucous membrane of the stomach. The duo- 
denum shows marked redness and congestion, and petechise may be present ; 
there is usually marked yellow staining, due to altered bile. The small 
intestine may show similar signs to the duodenum, but these diminish 
markedly on passing downwards. The liver, kidney and other organs 
may show cloudy swelling. In fatal cases the arsenic absorbed into the 
tissues aotion, to delay puir 

Symptoms. — ^WhenT^Le potSOn irtaTFen by the mouth, if well diluted or 
mixed with food, no taste or pain in the mouth or throat is experienced. The 
symptpins commence witJ^ne^p koui^U^ stomach is eiMty ; but may be 
delayed if the stomach is fuU, and if the poison is in the solid state there will 
be further delay. A bUMg occurs in the epigastric region, and nau sea 
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and vomiting usually follow. The vomit will contain any food present in the 
stomac^rand there is often much xuucus. Bile is usually present, and some- 
times stre^irks q/ jbjopd. As the poison is passed on to the intestine, a bdomin al 
gain^ of a griping or colicky type, and usually diarrhpea occur. The s tools 
are watejry, and may contain flakes of n^ucus. fh^continued vomiting and 
diarrhoea cause exhgngypjPj^Jaiixtness and collapse. Cranaps in thejegs may 
occur, but are not a constant liymptom. In a severe case irestlesspess, 
stupor and coma develop, and death follows shortly. Death in an acute 
case may pc.cur within 24 hours, or may be delayed for 3 days pr jEj^ore. When 
seWal repeated doses are taken, so that the symptoms are protracted over 
several days, some of the symptoms of chronic arsenical poisoning may 
develop. 

Fatal dose , — Two grains of arsenic have caused death in a woman, and 
this is accepted as a possible fatal dose. 

Treatment. — The s tomac h should be washed out, and afterwards as 
an antidote be given. This is 

prepared by adding to half^a tumblerful of water lialf an ounce of tine 
percjilpridc of . iron and also sodium carbonate sol^on till tne, mixture 
is'iOinctly alkaline. Pom is relieved By' the hypodermic injection of 
mol ^Tm ie. Demulcent drinks should be given, and the usual stimulant 
treatiment for collapse. 

2. Chronic Arsenical Poisoning 

Symptoms. — The gastro-intestinal symptoms — naujgea, abdominal pain, 
vomiting and diarrhesa — are not prominent, and even may be The 

tongue is often covered with a silvery w'hite fur. Genera]_ malaise, aimrexia 
and anaemia are usually present. Irrit%iion of the throat and hmjkines^ of 
the voTcCdue to the presence of pharyngitis and laryngitis, result. Con- 
jimc.tivitls may occur, with redness and swelling of the eyelids. Skin aSec- 
tioiis, such as erythema, herpj^, pigmentation, or ery^rpj^ck^lgia, are com- 
monly to be noted. 

If taken medicinally, or otherwise, over a long period, arsenic produces a 
marked general brownish pigmentation of the skin, with localised patches 
where the pigmentation is darker in colour. The appearance o? the skin 
resemhles that of Addison’s disease, but d^ers from this condition in the 
absence of pigmtjntation of the mucous meroFrane and in the presence of the 
other signs of chronic arsenical poisoning and of arsenic in the urine and 
hair ap4 nails. Thickening of the epidermis of the soles and palms, and 
ir^ular thickening of the na ils are present in long-standing cases. In 
some cases salivatron is a marked feature, a condition of paroxysmal attacks 
of excessive secretion of saliva occurring. Symptoms of multiple neuritis 
are likely to develop, and these affect bqUi the upper and lowgF'q^lremife 

Long-continued poisoning causes marked" anap^iia, penphe|:§^^^^ 
progressive wasting and heart weakness, resulting from exhaustion 

and caTdiac faffute, ascde§_a|i3 general Occurring Ao wards the eud. 

The urine, ficces, the distal portions pf the hair and the nails contain arsenic, 
its detection serving to confirm the diagnosis during life. The teste for 
arsenic will be found in works on toxicology. It must be remembered that 
in cases of suspected arsenical poisoning the diagiipsis^ cftji always be 

24 
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with certainty by an analysis of the urine, vomit and ffloccs, and these siiould 
always be taken for examination, the tests being made by an expert 
toxicologist. 

Treatment. — This consists in the prevention of the absorption of arsenic 
in any way, and eliminative and stimulant treatment. 

3. Arseniuretted Hydrogen Poisoning 

Arseniuretted hydrogen is a very powerful poison, and cases of poisoning 
result when hydrogen containing the gas is inhaled. Cases have also 
occurred when -silicon,” a substance used for hardening steel, ha^ come 

in contact with water, when a mixture of arseniuretted and pliosphoretted 
hydrogen is evolved. Arseniuretted hydrogen has a very toxic action on the 
liver and kidneys, and it is also a blood poison. 

Pathology. — Marked degenerative changes in the cells of the liver and 
kidneys, and numerous petechia} on the mucous and serous membranes, are 
to be noted. 

Symptoms. — Malaise, headache, dizziness and shivering occur within a 
few hours. Vomiting, jaundice, haematuria and amemia develop. Delirium, 
stj^or and coma precede death, the symptoms being exactly similar to 
those of icterus gravis, 

4. Poisoning by Salvarsan and Arsenobenzkm: Derivatives 

Salvarsan and kharsivan are usually administered intravenously. After 
a full dose (0*6 gramme) usually nausea, a slight rise of temperature, with 
perhaps vomiting and a little diarrhoea, occur in the following 24 hours, 
after which the patient is quite well. Occasionally severe vomiting and 
diarrhoea, with furred tongue, erythematous rash and acute gastro-intestinal 
symptoms, may follow. In such cases it is probable that there has been 
some decomposition in the solution administered, the symptoms resembling 
those of acute arsenical poisoning. This type of poisoning is rare. 

When dangerous toxic symptoms occur after salvarsan they are usually 
of the following type : After an interval of 2 or 3 days, vomiting and 
restlessness, delirium, stupor, often with twitchings of muscles, convulsions 
and Cheyne-Stokes breathing, occur. Sometimes jaundice may be observed. 
Coma develops, su])pression of urine, and death may occur within 48 hours of 
the onset of symptoms. The symptoms are those of an auto-intoxication 
and are th6 fesult of the ac^tion oUsalvarsan causing 
irnpairment ol the function of the liver and kidneys. Th^ prognosis is verv 
Treatment consists in the administration of alkalis by the^mouth 
and bowel, and saline per rectum. 

Salvarsan and allied compounds often cause, especially after the adminis- 
tration of successive doses, such damage to the liver that extensive necrosis 
occurs and toxic jaundice develops, which may be fatal (see also p. 210). 

CHBONIC MERCURIAL POISONING 

iEtiology.— This condition occurs chiefly amongst workers in the metal, 
or amongst those who are constantly brought into contact with compounds 
of mercury ; for example, it is found amongst those engaged in mining 
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and separation of the metal, e.g. at Almaden in Spain, at Idria in Austria, 
and at the mines in California, China, Peru and the Ural Mountains. 
Mirror m^kqrs, thermometer and barometer makers, and those engaged in 
the manufacture of chemical and electrical apparatus in which metallic 
mercury is used, are exposed to risk. Those engaged in the frequent handling 
or grinding of mercury compounds in chemical works and businesses are 
sometimes attacked. It must be remembered that mercury is volatile at 
ordinary temperatures, and those working in ill-ventilated rooms where 
mercury is exposed are liable to attack. Cases have been recorded of chronic 
mercurial poisoning from the amalgam in tooth stoppings, and from sojourn 
in a respiration apparatus fitted with mercury air- valves. The nitrate of 
mercury is used iq the preparation of some furs, and hat makers and furriers 
may be liable to chronic poisoning. The condition may result from the medi- 
cinal use of mercury, as for example from the continued administration of 
calomel or blue pill or other mercurial preparation in small doses, or from the 
prolonged use of mercurial vaginal douches or skin applications. 

Symptoms. — Dyspepsia, anflsmia, general cachexia, with loss of weight 
and strength, occur. Sometimes a marked blue line is seen on the gums 
if the teeth are neglected. Stomatitis is one of the most constant symptoms ; 
increased salivation and marked foetor of the breath occur, and arc associated 
with tenderness of the gums, looseness joi the teeth, and all the symptonos of 
severe pyorrhoea ; this condition is associated with a streptococcal infection 
of the gums, and is progressive, so that after the patient is removed from the 
influence of mercury or its compounds a condition of pernicious anaemia may I 
result. In 1920 the writer had under his care at St. Mary^s Hospital a j: 
man suffering from typical pernicious anaemia. The patient had for some i 
years been working at a chemical store where he frequently had to grind and/ 
handle vermilion (mercury sulphide). This set up a severe pyorrhoea, from? 
which resulted the progressive pernicious anaemia, which continued long after^ 
his removal from the influence of mercury. A streptococcal infection was 
found in the gums, and a secondary intestinal infection resulted. Coliti s, 
often of an ulcerative type, may result from chronic mercurial poisoning. 

It is a dangerous complication and difficult to treat. Skin rashes of an 
erythematous, eczematous or pustular type have occurred. Glycosuria 
has been described, but it i^jiftre. 

The most characteristic symptoms are the nervous manifestations. 
Tremors, affecting the muscles of the tongue and face, the arms and hands, 
and later the legs and trunk, occur. They are of a fine type, resembling 
paralysis agitans ; but the rigidity of the muscles in the latter condition 
is absent, nor are the characteristic facial appearance and gait pr(Ment. 
Sensory disturbances, such as au|3^thesij|..pr hyperaesthesia, may occur, and 
sometimes marked mental symptoms, such as hallucinations, delusions 
and mania result. The kidneys may be affected anJ a chronic nephritis 
dev(3lop. 

Diagnosis. — This is made by the history and symptoms ; but it should be 
confirmed by the analytical tests. Mercury is excreted in small amounts 
in the fceces. The greatest care should be taken that no mercurial preparation 
is being administered medicinally during any time when the patient is under- 
going treatment. The faeces are collected, and the organic matter destroyed 
by treatment with hydrochloric acid and potassium chlorate. The resulting 
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solution is submitted to electrolji^is, and the mercury present is deposited on 
a gold kathode, from which it may be dissolved and submitted to the usual 
chemical tests. 

Treatment. — This consists in the removal from all influence of mercunal 
intoxication. Saline aperients, such as Epsom salts or sodium sulphate, 
should be given daily, to promote the free elimination of the poison by the 
bowel. The treatment is conducted on general lines to counteract the 
symptoms produced. 

LEAD POISONING 
Acute Lead Poisoning 

This is rare. It usually results from swallowing a large dose of a soluble 
lead compound, such as which is also known as sugar of lead, 

from its sweetish taste. 

Pathology. — There are the usual signs of acute gastro-enteritis, and the 
stomach may be covered with a whitish grey deposit. The wall of the 
stomach and duodenum is sometimes thickened and softened, and erosions 
may occur from the local action of the lead compound. 

Symptoms. — An astringent metallic taste is at once experienced, followed 
by a feeling of constriction in the oesophagus. A burning sensation and pain 
are felt in the epigastrium, and vomiting occurs. The vomit contains opaque 
whitish material, due to the precipitated albuminate of lead and lead chloride, 
formed by tlie action of the lead salt on the gastric contents. Blood may also 
be present. Severe cobeky pains occur in the abdomen, with rigidity of the 
abdominal muscles. Pressure on the abdomen gives relief, and the patient 
may bend forwards for this purpose, or lie on his abdomen. The tongue is 
coated, and the bowels are usually constipated ; but occasionally diarrhoea 
occurs. The stools are dark coloured, owing to the formation of black 
sulphide of lead. Prostration and collapse occur, if the abdominal symptoms 
are severe. There may be numbness or paraesthesia of the limbs and cramps 
in the legs. The urine may be partially suppressed. A blue line on the gums 
does not usually occur during the acute symptoms followmg a single dose of 
the poison. 

TJ^f suhacnlQfoTm of jooisoning follows the taking of rej)eated doses of a 
soluble lead compound. It may occur from repeated medicinal doses of 
lead acetate given to control diarrhoea. The symptoms of abdominal co lic 
(lead colic) are pronounced, and the bowels are very constipated. TEe other 
symptoms of acute lead poisoning occur, but are less intense in character. 

A blue line usually appears round the margin of the gums, owing to the 
formarion of lead sulphide by the action of the decomposing food material 
; around the teeth on the albuminate of lead in the gum tissue. If the teeth 
i are frequently cleaned a blue line on the gums is less likely to be formed. 

I Symptoms of lead neurriis may result if the symptoms are of long duration. 

Diagnosis.— TEe HFagnosis of acute or subacute lead poisoning can be 
confirmed by analysis of the vomit and faeces for lead during life, and after 
death by finding lead in tlie gastro-intestinal tract, liver, spleen and 
kidneys. 

Acute and subacute lead poisoning are rarely fatal. 
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Treatment. — If the case is seen within 3 hours of swallowing the 
poison, the stomach should be washed out with water. Sj^hate, pf sc3a 91 
9 I doses, dissolved tiuttbkrful oi 

warm water, should be given every 1 hours, till free purgation roauits, and tliis 
may be assisted by soap eneiiiata if necessary. The abdominal pain may be 
relieved by hot applications, or, if necessary, ruor])liine and atropine hypo- 
dermically. Demulcent drinks, such as albumin water, barley water and milk, 
should be given, and saline aperients should be administered for some weeks. 

Lead Tetra Ethyl Poisoning 

Lead tetra ethyl is a liquid organic compound of lead, which is very 
poisonous. It has a selective action on the central nervous system, and 
j)roduces acute mental symptoms, such as mania, and the symptoms of 
“lead encephalopathy.” Several fatal case.s have been recorded. This 
subsIaVice has attracted public notice recently, owing to its use as aii,j^dditio^^ 
to motor petrol, in amounts of about 1 in 1300. This variety of motor fuel 
islinown as “ ethj^l j)etrol,” and its use has been submitted to a Government 
inquiry. No cases of poisoning from the use of ethyl petrol have been 
recorded, but special care is required in its preparation and handling, for 
fear of toxic e fleets . 

Chronic Lead Poisoning 

iEtiology. — Chronic lead poisoning is common, and is caused by the con- 
tinued absorption of lead into the system. In certain industrial occupations 
lead and its compounds are largely used, and workers are exposed to serious 
risks. The strict regulations of the Home Office have greatly reduced the 
frequency of lead poisoning in these industries; but there are numerous 
<;cciipations, such as those of painters and plumbers, which cannot be 
eificiently controlled, and these give rise to a large number of cases of poison- 
ing, The channel of absorption of lead appears to be the alimentary canal, 
and the poison is taken into the system, either in the form of small particles 
entering the mouth or nose, which are swallowed, or by eating of food, which 
becomes contaminated with lead compounds from the hands of the worker, 
owing to lack of cleanliness. Statistics show that women are more susceptible 
to load poisoning, when exposed to the same risks as men. Idiosyncrasy is a 
factor in the development of lead poisoning, certain persons being more 
susceptible, especially those with gouty tendencies. Alcoholism also seems 
to be a piedisposing cause. 

The sources from wliich lead is derived in chronic poisoning are very 
numerous, and they may be divided into those due to occupation risks, and 
those due to accidental poisoning. 

Occupation risks . — Workers in lea d facto ries, especiaUy white lead, are 
often attacked ; but the frequency of occurrence amongst them Eas been 
much reduced by recent legislation. Painterg provide the largest number of 
oases, [^lumbers, earth^^^ware markers who use lead glazes, file ^cutters, 
compositors who handle lead type, gasjfitters who use red and white lead, 
and those working with electrical lead accumulators, are exposed to serious 
risks. The euamtdling of Iron plates witb lead glazes and the smelting of lead 
ores also give rise to a cerLiin number of cases. 

Accldentalcauses . — Drinking w^ater, especially if it is soft, or contains traces 
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of acids derived from peaty sources, may dissolve lead from lead pipes, or 
cisterns, and so give rise to poisoning. The cooking of food in vessels tinned 
with solder containing lead may give rise to lead poisoning, especially if 
vegetable acids are present. The lead glaze on earthenware vessels may con- 
taminate food or drink containing organic acids, e.g. vinegar, lemon juice, cider 
and home-made wines. Tinned foods sometimes contain lead from solution of 
the solder used in the tinning process. The lead foil used for wraj)ping sweets 
or foods may give rise to contamination of the food, iker or cider, drawn 
from casks through lead pipes for consumption, may become heaviJy con- 
taminated. Hair dyes and cosmetics containing lead, and aerated waters in 
syphons with pewter or lead valves, and chromate of lead, which has some- 
times been used to colour confectionery and for dyeing liosicry, may all give* 
rise to lead poisoning. Accidental poisoning may occur in many other ways 
than those mentioned. 

Ahortifacient uses of lead . — It has been well known that lead compounds, 
if absorbed into the system, give rise to abortion in pregnant women. A like 
effect has been observed in animals in the proximity of lead works. Lead 
^piaster, known as “ diachjlon,” has been largely used in certain districts by 
Ipregnant women in order to cause miscarriage, the substance being swallowed 
^in small portions rolled up in the form of a pill. This form of lead ])oisoning 
'is very dangerous, and usually if a miscarriage occurs death occurs later from 
lead poisoning. In consequence of this custom, the sale of lead plaster or 
“ d iach ylon ” has been restricted by placing it In Part I. of tlie Poisons 
ScEedufe. 

Pathology. — Arterial disease and chronic interstitial nephritis result from 
chronic lead poisoning, and are the common causes of death, so that the usual 
post-mortem signs of these conditions are generally found. Lead paralysis 
is usually regarded as peripheral ; but it does not correspond with the distribu- 
tion of the peripheral nerve supply. Degenerative changes have been found 
in the anterior cornual ganglion cells and in the peripheral nerves. 

T oxicolooical unaltf sts will show a wide distribution bTTettd in the various 
organs ; but since death frequently occurs years after exposure to lead poison- 
ing, the quantities found may be very small, and require special methods for 
their detection. Recent researches by refined methods of analysis have 
shown that lead is commonly present in the urine of jicrsons in normal 
health. Quantitative analysis is, therefore, necessary before deciding that 
Tca3^"pbisoning is present. The amounts found should far exceed those 
minute quantities that may be present normally. 

Symptoms. — The most important changes caused by chronic lead poison- 
ing .are those of chronic interstitial nephritis and arterial discasCj^and many of 
the symptoms, for example, cachexia, chronic dyspepsia, anicpua, vertigo, 
high blood^res^re and cerebral symptoms, are really due to these secondary 
conditions rahher than to the" direct action of the lead in the system. The 
early symptoms are in type: anorexia, constipation, epigastric 

and abjlopMaJ mins, and offscom'^ft bearing an indefinite relation toTbod. 
The .sign ispf aleihon colour. Ameihia of a secondary ty})e occurs, and may 
be marked. ITertigb, headache and insomnia often occur. 

^ BTumvioim Awe lo.2ead . — Idie bLipTRlI®. thfiL. gums has already 
been described . Colic usually occurs as an early symptom, but it mg y hi> 
absent in cases showing iparked arterial disease and renal changes. Arth- 
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varioufl joints are common^ tjbie knees^ and 

e w^^eing jnost affected, and creakin|^ or grating aiiS^impairment 

oTmovernent may tie present, ffo^^ of an advanced type are seen, 

especially in^the fingers in chronic cases. Nervous. — Lead nenxi%, is the 
comnjiQnest m5n®8^tm This is usually motor in tTOe, and few, if any, 
sensory changes occur. The neuritis is generally "Bilateral, but may be 
limited to one side. The upper extr.^mitie^ are gene^all3?"5Sly ipy^iy^d, and 
the extenspra nfJite, forearms are The extensors of 

the fingers and wrist are usuaily the first to suffer, the sumnator lon^u^e ^^ 
spared, so that marked wrist-drop occurs early. ExSe^bhaliy^' aff 
arm paralysis results, the deltoid, biceps, coraco-brachialis and supinator ; 
longus being attacked. Sometimes the interossei and thumb muscles are' 
affected, and a claw hand ” results. The lower extremities may be affected, 
but only after marteT changes in the upper extremities, and the extensor 
muscles of the feet are usually involved in such cases. 

The cerebral symptoms have been termed “ Lead encephalopajyby.*' 
Head^he, vertigo ani iyOiSpijiypia are common. Am^aurpsis may occur, and 
sometimeXmaiked mental symptoms, such as hallucinations, delusions and 
delirium, are present. Drowsiness and stupor may occur and develop into 
coma. Epileptjlpnn convulsions are common symptoms in diachylon 
poisoning, and they may^occur a^Jt^bfixesuLt of the ursemia from the nep^tis 
caused by the poison. P^iJIoedejiia occurs in chronic lead poisoning. 

Any of the symptoms of cBronic interstitial nephritis or arterial disease, 
such as those due to uraemia or cerebral hsemorrhage, may occur as late 
symptoms of chronic lead poisoning. 

Prognosis. — Chronic lead poisoning usually attracts attention in conse- 
quence of the symptoms due to the arterial disease and chronic renal disease 
caused thereby. In such cases the prognosis is grave, and is determinedTiy 
the arterial and renal damage which has resulted. The occurrence of Qogar 
vulsiqus is of grave significance. Symptoms of chronic lead poisoning, such 
aTTead colic, or neuritis, if not associated with arterial or renal changes, 
are not of grave significance, and will most likely clear up, though some 
permanent wasting may occur in cases where neuritis is present. 

Treatment . — Prophylaxis is all-important, and should early symptoms of 
lead poisoning occur, permanent removal from any chances of lead absorp- 
tion is imperative. Cleanliness of the hands, and prevention of access of 
lead, or its compounds, to the mouth, or nose, by avoidance of contaminated 
dust, and the use of respirators are essential. Saline aperients, such as 
sulplnite of soda or sifipliate of magnesia, should be taken daily over a lon^ 
period to el n lunate the lead from the system. I odid^oj potassium in doses of 
l(j grains thtee tim daily may be taken for a longjperiod, if tolerated. The 
symptoms of secondary amemla, aribrial disease, and chronic interstitial 
nephi’itis, should they occur, require treatment on the lines indicated under 
these headings. Lead neuritis should be treated on the lines described under 
peripheral neuritis. 


CABBON MONOXIDE POISONING 

Carbon Monoxide, or Carbon Oxide (CO), is a very poisonous gas. If 
j) resent in the air breathed in an amount equal to 0*2 per cent, it is capable 
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of destroying life ; while an atmosphere containing 0*05 per of cuxbozi 
n^npxicte.giyes rise to definite symptoms of poisoning. 

./Etiology'and Patfiology. — When carbon is burnt in a limited supply 
of oxygen, carbon monoxide is produced in varying amount. Thus, charcoal 
fires and braziers give rise to considerable amounts of CO. Gas geysers : 
Certain types of water heaters and slow combustion stoves are common sources 
of production of the gas, which may give rise to poisoning if the ventilating 
flues are inadequate. In lime kilns there is evolution of COg and CO. The 
exhaust fumes from motor^carrSihd petrol-burning engines contain approxi- 
mately 6 per cent, of carbon monoxide. The commonest source of carbon 
monoxide poisoning is from coal gas which is used for illuminating or heating 
purposes. Coal gas contains nornially a percentage of from 4 to lOjper.cent. 
carbon monoxide, and it often approximates to the latter figure. It, either 
from accidental leakage of pipes or from purposive exposure due to turned- 
on taps, is a common cause of death. Carbon monoxide occurs in tlie smoke 
and fumes from fires with inadequate chimney ventilation. It is inifH>r1iint 
to remember that the products of combustion of gas stoves and gas fires 
contain an appreciable amount of carbon monoxide. The fiut‘S from these 
are often quite inadequate completely to carry away the products of 
combustion, in which case the gas stoves and gas fires, when used, give rise 
to the addition of carbon monoxide to the air of dwellings and so are a source 
of ill-health or chronic CO poisoning. Industrial j) 0 'isoniy^g : This occurs 
from the fumes from b j^^ ^t furnaces, in iron smelting, and in blasting 
operations in mires. In coal mines the explosions from coal dust, or 
inflammable gases, lead to the production of carbon monoxide (“ aftei- 
dampj ’). Water gas is prepared by passing steam over red-bot coke, 
and contains upwards of 30 per cent. CO. It is used for heating 
purposes, and is sometimes added to coal gas before its distribution. It 
is very poisonpus and, owing to its slight smell, is very dangexpjjLS unless 
mixed with odorous gases. Producer gas Is prepared by passing a mixture 
of steam and air over red-hot coke in retorts. It is used for heating the coal 
retorts for the preparation of coal gas. Producer gas is a mixture of carbon 
monoxide, hydrogen and nitrogen, and is similar in composition and pro- 
perties to water gas, and may contain as much as 30 per cent, of carbon 
monoxide. Industrial dangers also arise from leakages in the plant and 
frdnoT'tlie process of charging the producer-gas retnrts. 

I Action of mrhon monoxide . — Carbon monoxide has 220 times the 
affinity for the blood pigment of the red blood corpuscles (hsemoglobin) that 
oxygen has. If respired, it will, therefore, more or less completely displace 
the Qxygen from its combination with the haemoglobin of the red blood 
corpuscles. This prevents oxygen being carried in requisite amount by the 
blood corpuscles to the tissues of the body, which thus become deprived of 
the oxygen necessary for their vital functions. The extent to which the 
haemoglobin is saturated with carbon monoxide dc^pends uj)on the percentage 
of the latter in the air breathed. When the haunioglobin becomes one-third 
saturated with carbon monoxide, definite symptoms of poisoning occur, 
and when the saturation percentage exceeds 50 per cent, there g rave 
danger^d^a It Is important to note that cai hon monoxide is a 

ti sj^ue pdispn . It does not act simply as an oxygen deprive! to the tissues, 
but uncKuEtedly has in addition a narcotic action upon them. This is best 
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iUiwtrated by cousideriog the serious symptoms of aa rcgt ip, (muscular 
paralysis and loss of consciou^ess) whicb occur in a person m whom 5b 
pef'tJ^lSt. saturation of tKeTi^eiaoglobin with carbon monoxide exists. These 
symptoms far exceed in gravity those of a person possessing only 50 per cent, 
of haemoglobin as the result of anaemia from disease or loss of blood 
(hesmorrhage). Carbon monoxide acts as a tissue poison especially to the 
but there is evidence to show that it acts on all the tissues 
of the body, notably the pardiac muscle, and may cause degenerative changes 
in them. 

PosHnortem appearances . — The external appearances are characteristic, 
the chee^ and Ups and post-mortem stains appearing cherry -pink in colour. 
On opening the body, the blood, muscles and internal organs have a char- 
acteristic ^erry-pink colour. The lungs may show areas of consolidation 
due to broncho-pneumonia, Small haemorrhages may be visible, and oedema 
is common. The brain shows congestion and oedema, and small punctiform 
haemorrhages may be found in the cortex and basal ganglia. The heart 
may show degeneration of the cardiac muscle and punctiform haemorrhages 
beneath the pericardium. In some cases of carbon monoxide poisoning 
putrefaction is markedly delayed. 

Symptoms. — The onset of carbon monoxide poisoning is usually very 
insidious, since the gas is odouxLcss and any smell of an atmosphere con- 
taining it is due to the presence of other gases or vapours having a charac- 
teristio odour, and also the gas may be respired freely without any irritation 
to the air passages. Premoui^ry symptoms are giddiness, a swimipbig 
sensation, headache or a sensation of heaviness or constriction in the liead, 
noises_in the ears, and a feelmg of oppression in the chest. Sometimes 
nausea and vomiting occur, tfhe onset is, however, often sudden, and this 
is^ntely to be so when the percentage of carbon monoxide is relatively high. 
In these cases, the first symptoms may be sudden collapse, with loss of 
consciousness^ and this is associated with complete^Ibss of power of the 
musgular syste 

Cardio-vaacular syinjjtoms, such as violent beating of the heart and 
throbbing of the blood yeSels, occur. The blood ^pressure rises at first, and 
the pulse is full and may not be increased in frequency. Muscular weak- 
ness aiid’Hrbwsiness quickly supervene in severe cases, and the patient falls 
down unconscious. In the condition of coma the blqod-pressu^ fails and 
the pulse becomes rapid and small. The oonjunctiv» hccome markedly 
hypcroemic and the eyes have a staring appearance, the pupils being partially 
dilated, and do not react to light. The complexion has a cherry-red appear- 
ance. Froth may be present on the lips. The breathing is stertorous. 
The temperature is usually lowered in the early stages of coma, but is some- 
times raised above the normal in the later stages. There is relaxation of 
the sphincters in severe cases. Broncho -pneumonia may develop if the 
coma is prolonged for more than a few hours. When the state of coma 
lasts only for an hour or two, the recover}’ may be rapid. It is very important 
to remember that though the muscular power recovers quickly, the tissues 
of the body have been submitted to a serious acute toxaemia. In all cases 
where coma has occurred, careful after-treatment is essential, since thereby 
the occurrence of after-effects, such as cardiac weakness, nervous symptoms, 
such as weakness or paralysis, or mental disorder, may be avoided. 
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Diagnosis. — In all cases, at the earliest opportunity after the immediate 
treatment has been commenced, it is desirable that some blood be removed 
from a vein for analysis. About 10 c.c. should be removed from a con- 
venient vein of the arm, and placed in a small test-tube so as almost to 
fill it, and a cork inserted. This can then be sent to the laboratory for 
analysis. It should not be shaken or exposed to the air. The c|irbQii 
^monoxide present in the blood is most conveniently estimated by means of 
Hartri^e’s The percentage of carbon monoxide 

present is of value not only for diagnosis but for prognosis. 

It may be remarked that a record of the blood analysis in cases of carbon 
monoxide poisoning would be of great interest and value for research 
purposes. 

Treatment. — Elimination of the carbon monoxide from the system is 
best effected by the ventilation of the lungs with pure air and oxygen. 

Immediate removal of the patient to a pure atmosphere is the first step. 
Onlookers should not be allowed near the patient. If removed to a room, 
the windows and doors should be widely open and a free current of air 
encouraged. Complete rest is absolutely necessary, and attempts to keep 
the patient on the move should be forbidden. The patient should be lying 
flat, and all constricting clothing round the neck and chest should be loosened 
or removed. Care should be taken that the air passages are free, and any 
froth or saliva wiped away from the mouth or nose. If necessary, the 
tongue should be pulled forwards with tongue forceps. In some cases, 
especially if convulsions have occurred, a gag may be required to keep the 
mouth open. Warmth of the body is important, and blankets and hot- 
water bottles should be used. 

Artificial respiration is of great value, as this enables the air and oxygen 
to reach the alveoli of the lung. The method most suitable is Sylvester’s, 
for this permits of free access of fresh air to the air passages and is more 
convenient for the administration of oxygen. The upper extremities are 
moved upwards to a fully extended position above the head and kept on 
the stretch for two seconds, they are then lowered to the sides of the chest 
and firmly pressed against the ribs for about two seconds, the double move- 
ments being repeated about fifteen times per minute. Oxygen should be 
administered without delay, and for its efficient administration an oxygen 
cylinder, with a suitable regulating valve tap, a rubber bag and Haldane 
mouthpiece are required. Recent researches have shown that the adminis- 
tration of oxygen mixed with about 5 per cent, of carbon dioxide act* as a 
powerful s^ to the respiratory centre, and causes d^ep and rapid 

breatliing. It has been calculated that this mixture increases the lung 
vSlfCflSfion by about five times. The use of the mixture in severe cases of 
carbon monoxide poisoning is of great value, since it enables a much greater 
amount of oxygen to reach the lung alveoli. Its use, however, should be 
reserved for the severe cases of poisoning. The mixture of oxygen and 
carbon dioxide can be used in two ways : (1) By ucipg a sparklet/, bulb. A 
special metal perforator with tube attached is available for the purpose of 
perforating the sparklet and admitting the carbon dioxide at a desired rate 
by means of a rubber tube. The rub^ber tube is placed under the oxygen 
mouthpiece, so that the mixture of oxygen and carbon dioxide can be con- 
veniently administered. This method of administration is easily and con- 



POISONS ACTING ON THE LIVER 


379 


veniently effected and is entirely free from any risk. (2) Gas cylinder s^ 
which contain a mixture of oxygen with 5 per cent, carbon dioxide, are oh 
the market. This mixture has been used as a respiratory stimulant during 
amesthesia. When the respiration of the patient has become normal, pure 
oxygen should be administered for about 3 hours, with short intervals for 
feeding. This will be of value in getting rid of the carbon monoxide from 
the blood of the patient. 

For cardiac stimulation. — Strychnine, gr. Camj)hor, grs. 3, in oil 

and ether. Pituitary extract, 1 c.c., may be given hypodermically. 
Adrenalin hydrochloride solution, 1 : 1000, 5 to 10 mins. For respiratory 
stimulation. — Atropine sulphate, gr. may be given hypodermically, 

and repeated, if required. Lobeliiie, gr. /q, hypodermically, has recently 
been used with benefit, and may be tried with advantage. It is supplied 
in solution in ampoules. The dose may be repeated at intervals until the 
respiration becomes normal . Collapse in severe cases may be treated by means 
of subcutaneous normal saline (1 pint), or }X)ssibly blood transfusion (1 pint). 

After-Treatment. — In mild cases, where coma only lasts a very short 
time, it is imj)ortant that the patient should be kept completely at rest in 
bed and under medical supervision for a few days. In severe cases, where 
coma has been prolonged for several hours, complete rest in bed under 
medical supervision for 2 or 3 weeks or more will be required, since other- 
wise there is a danger of after-complications. 

W. H. WiLLCOX. 


LACQUER POISONING 

Definition.— A form of poisoning met with amongst people who handle 
lacquer (Rhus vernicifera). 

iEtiology. — It is met with in China and Japan, the home of the lacquer 
industry. Raw lacquer and its derivatives are the most dangerous. 

Symptoms. — Fever, itching and a feeling of tension of the skin of the 
head, face and limbs, with, later, oedema of the affected parts, are the initial 
symptoms. Catarrh of the nose may occur. Red papules finally appear on 
the cedematous areas, and form blebs full of serum and pus. These eruptions 
are found on the arms up to the elbows, and on the legs as far as the knees. 
The pustules may become confluent, and on bursting form large ulcers. 

Diagnosis. — The occupation of the patient gives the clue. 

Prognosis. — This is favourable ; death is said not to occur. 

Treatment. — Care should be taken in handling the lacquer ; some people 
are much more susceptible than others. Washing with soap and brisk 
scrubbing should be adopted to get rid of as much of the poison as possible. 
Antiseptics to the eruption, lead lotion and astringents such as tannin are 
all recommended. The juice of the garlic, applied externally, is said by the 
Japanese to be an antidote. 

G. Carmichael Low. 

POISONS ACTING ON THE LIVER 

The liver plays a most important part in the body metabolism, and im- 
pairment of its metabolic functions quickly leads to toxic symptoms. 
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Thus, protein metaholiarn is mainly carried out in the liver, and if this 
function is impaired by the action of toxic substances on the liver cell, n itro- 

betw een prote in and urea ar^foimed, which ^ 
/ have a^^found toxio action on £Ee 'bodyT Thus, inany poisons by their 
direct action on the liver cell cause siich impairment of the controlling in- 
fluence of the liver on protein metabolism that symptoms of auto-intoxi- 
cation result. These symptoms may be of the gravest kind and constitute 
the condition known as gravis, which is the clinical manifestation of an 

extensive pathological. daniage to the cells of the liver. 

Jf the^rocess is ra^id the morbid anatomical condition found post mortem 
will be a large yellowish liver of fatty appearance, and on microscopical 
examination the liver cells will be found to show extreme degeneration and to 
be often distended fat. The 8.welling of the liver cells may lead to ob- 
struction m. the -passage of bile through the srhall intrahepatic bile vessels, 
so that the liver becomes stained with bile and a jgeperal jaundice of the body 
may result. This condition is seen in cases of acute liver poisoning, such 
as that resulting from phosphorus, arsenobenzene compounds and chloroform 
after an anaesthetic, and it is sometimes seen in cases of alcoholic poisoning. 

Where the process is leas rapid, the .liver cells after undergoing degenera- 
tion, shrink up and disappear, so that a condition of acute yellow atrophy 
results. The morbid appearances of the liver in this condition are described 
later (see pp. 626-7). The morbid anatomical condition of acute yellow 
a4j;.Q,phy of the liver may result from many liver poisons, for example : 
Jfeig.l 5 rachloride of ethane, trinitrotoluene; and — where the patient survives 
for several days — it is found in poisoning by phosphorus, arsenobenzene com- 
pounds, etc. The condition of acute yellow atrophy of the liver 

usually causes obstruction of the intrahepatic bile vessels, and is thus 
associated with general jaundice. Acute yellow atrophy of the liver causes 
complete imjgairment of tKe prdtein metabolic.lunction of the liver, so that the 
cUm(»r symptoms of auto-intbxication, namely, icterus gra:^^ result. 

In some cases of liver poisoning where a portion onTyoTtne hepatic cells 
are destroyed by the degenerative processes, the affected cells shrink up and 
disappear, their place being taken by connective tissue, so that a condition 
of “ replacement fibrosis ” of the liver results. This has been observed in 
tetrachlorethane poisoning, and may occur after trinitrotoluene, arseno- 
benzene, and any of the liver poisons where the process is not acute. The 
occurrence of “jcjepXacqm^ent fibrosis '' in oases of acute liver poisoning has 
an important bearing on the pathology of cirrliosis of the liyer. There 
appears to be little doubt that the production of various forms of cirrhosis 
of the liver is due to the action of poisons of different kinds on the hepatic 
cells, leading to their degeneration and disappearance, their place being taken 
f by fibrous tissue. 

The fat metabolism function of the liver , — Normally fat is stored up in the 
liver, being converted. IMto salts of unsaturated fatty acids, and it is disposed 
of as required. Where the function of the hepatic cells is impaired, as occurs 
from the action of many of the liver poisons, such as phosphorus, arseno- 
benzene, and chloroform, the hepatic cells become engorged with fats of the 
saturated fatty acids, and the disposal of this stored fat cannot be effected, 
so that post mprtein^ cases a large canary-yellow fatty liver is ipiind, 

the cellsbeing distended with fat of a low iodine value. 
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The bile-producing futhction of the liver. — The action of poisons on the liver 
has a very important relation to the production of jaundice. Many liver 
poisons have a direct action on the injrfthepatic bile vesaela, cau^g^aii., in- 
flammatory catarrh, and an altered condition of tho bile> which bfiOQCae^ 
viscid aq3[ Tfritahl in its action. The classical example of this is toluyiene- 
diamine, which was shown by William Hunter to cause a catarrhal in- 
flammation of the intrahepatic bile-ducts in dogs, and this led to the rapid 
development of jaundice. The jaundice caused by many liver poisons, e.g. 
tetrachlorethane, trinitrotoluene, phosphorus, and arseniuretted hydrogen, 
is partly due to this cause, and the type of jaundice is known as hcemo-he'pato- 
genous jaundice. 

Many of the liver poisons causing hcmo-hepatogenous jaundice are also 
hasmolytic poisons, causing increased destruction of the red blood corpuscles; 
this is the case with toluylene-diamine, phosphorus and arseniuretted 
hydrogen, and many other poisons, so that an additional factor in the causa- 
tion of hasmo-hepatogenous jaundice is an increased production of bile, ; 
consequent on the haemolytic action of the poison. It is now held that i 
“ catarrhal jaundice,’’ which has been thought to be due to an obstruction 
of the common bile duct from catarrh, is almost always intrahepatic in 
origin, the obstruction occurring in the small intrahepatic bile ducts from 
a catarrhal inflammation set up by some poison. 

The function of the liver in jrrotection of the body from poison. — In the case 
of poisons absorbed by the alimentary tract, the liver is the first line of 
defence, and much of the poison is taken up by it. In the case of poisons in 
the general circulation, as, for example, after the intravenous administra 
tion of arsenobenzene derivatives, the liver absorbs much of the poison from 
the blood stream. In its attempt to protect the body from the action of 
poisons, the liver is often severely damaged, many of its cells undergoing 
degeneration and necrosis. In consequence of the function of the liver in 
absorbing poisons from the portal or systemic circulation in cases of death 
from poisoning, the liver is the most important organ to be reserved for toxi- 
cological analysis. This function of the liver is the ‘‘ toxiphylactic function.” 

Liver poisons may be classified into — (1) Chemical poisons; (2) b^^g^^ gpa l 
prisons, resulting from bacterial infections, such as typhoid and para- 
ty^old fevers, streptococcal infections, influenza, and pneumococcal in- 
fections; (3) protozoal poisons^ e.g. those of malaria, amoebic dysentery, 
relapsing fever, spirochsstal jaundice, kala-azar, and yellow fever, all of which 
may be associated with degenerative changes in the liver, hepatitis and 
jaundice; (4) auto-intoxicaJjqil^S^ such as those occurring in the r ecurrent 
vomitiag,jaf p regnanc y; (5) 

poisons associated JiKith blood, diseases, such as pernicious anaemia, splenic 
anJBmia, and acholuric jaundice. 

It is only the chemical poisons with which we are here concerned. A great 
increase of our knowledge of these resulted from the use of poisons either 
industrially for war purposes or for the preparation of explosive munitions. 
The a ction of chemical liver poisons is usually twofold : — (1) The poison may 
have a*'*^sono^|£" @tf th6 apart'frdin its'effect on the liver, so that 
gaatro-intestinal symptomsr SEnrashes, etc., may occur. (2) The poison 
has a toxic action on the liver, and, if this is sufficiently severe, symptoms of 
auto-intoxication (icte rus gravis ), due to suppression of bver function, result 
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which are usually fatal. The syr^toms of icterus gravis are mental irr ita- 
bility, vonutyig, stupor^devStopin^^^ and 

often associated with Cheyne-Stokes breathing and convulsions Death 
usually occurs within three Jaundice, which may be only slight or 

deep, usually occurs ; it may be present^lSSfore the onset of the symptoms, or 
it may develop during their course, or in rare cases may be absent. Hsoipj^r- 
rhages, haematemesis, melaena, hsematuria or purpura, may occur during 
tM^'Shurse of icterus gravis. Not uncommonly the temperature rises to 
102° F. or more shortly before death, and a temperature of 106° F. may occur. 

Phosphorus is a classical example of a liver poison. If swallowed it acts 
as a gastro-intestinal irritant, and after 2 or 3 days, when the irritant symptoms 
may have subsided, the signs of the poison on the liver become manifest by 
hepatic enlargement, ja undic e and fatal symptoms of autQ-iajbc^ication 
(icterus gravisT 

Tetrachhr ethane was used largely in the manufacture of aeroplanes as 
a constituent of the varnish applied to the canvas wings. The vapour of 
this liquid acted as a Ever poison, causing toxic jaundice in the severe cases, 
and tneterminal symptoms were those of “ icterus gravis.** 

Trinitrotoluene^ a yellow solid substance, used for its explosive properties 
in the manufacture of motions. It caused skin eruptions, symptoms of 
gastritis and sometimes severe anaemia. Its effect on the liver was the pro- 
duction of toxic jaundice, and in the severe cases symptoms of icterus gravis 
were the terminal event. 

Dinitrobenzene, dinitrophenol and picric acid are yellow powders used 
for explosive purposes, and they may cause anaemia, from blood destruction, 
and sometimes dermatitis. They are liver poisons, and have caused toxic 
jaundice, followed by fatal symptoms of icterus gravis. 

Arsenobenzene derivatives . — These are usually given intravenously, and 
slight symptoms of gastro-intestinal irritation, etc., frequently follow their 
administration. A toxic action on the liver occurs occasionally in some cases, 
and after 3 or 4 days symptoms of profound toxaemia, icterus gravis, may 
result, and death may occur within 3 days of their onset. In some cases 
where the .tpac^ action is les^ intejise symptoms of tpM 
These may occur weeks or months after a course of salvarsan oiTits substi- 
tutes, and are associated with enlargement and tenderness of the liver and 
marked jaundice. The patient may recover, the liver shrinking and a condi- 
tion of replacement fibrosis occurs. Where there is extensive liver degenera- 
tion, fatal symptoms of icterus gravis may develop. Cases of toxic jaundice 
I from arsenobenzene derivatives are of common occurrence at the present 
I time, and in all cases of jaundice inquiry should be made as to the previous 
? administration of arsenobenzene derivatives. 

Chloroform . — Delayed chloroform pqhioning ” sometimes occurs 2 or 
3 days after the admimstration of chloroform as an ancosthetic. The symp- 
toms are those of icterus gravis, and may be fatal wit hin 3 d ays of their onset. 
These cases 4wually occur in Children, and are often associateS with acidosis. 

sugar and carbohydrate food sfipuld 
l ^ e mven t o children up^ to the tiirie that food h^ to he withheld, and if acetone 
or acid is present^m the urine the administration of the anaesthetic 

should be deTa^J, ifpossible, until these substances disappear. If this is not 
possible, -eWoroform should not be given. 
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Arseniuretted hydrogen and phosphoreUed hydroaen are both powerful 
gaseous liver poisons, and they also cause great bfood destruction. They 
may cause death by the development of symptoms of icterus gravis. 

Alcohol. — In certain cases of alcoholic poisoning great fatty enlargement 
of the liver occurs, and death results from symptoms of icterus gravis. In 
such cases the liver is canary- yellow in colour, fatty and much enlarged. 
The cirrhosis of the liver resulting from alcohol is probably a replacement 
fibrosis, following on the degenerative effect of the poison on the liver cells. 

Mushroom poisoning. — Poisonous fungi eaten in mistake for edible mush- 
rooms are powerful liver poisons. They usually cause acute gastro-intestinal 
symptoms, and in severe cases these may be followed by symptoms of acute 
autb-ihtoxication due to suppression of liver function, consequent on the 
intMse'ff'^gehej^tip'h of the hepattc^ cells' 

W. H. WiLLCOX. 


FOOD POISONING 

Food poisoning occurs when, in mistake for a wholesome food, some 
article is eaten which is of itself normally poisonous, or, owing to the 
food being rendered poisonous, by contamination from outside sources. 
The former is called Endogenous Food Poisoning, while the latter, which is 
the ordinary form of food poisoning, is spoken of as Exogenous. 

Endogenous Food Poisoning. — The following are examples : 

(1) Poisonous fungi are sometimes eaten in mistake for edible mushrooms, 
and dangerous or even fatal results may follow, owing to the presence in 
them of poisonous substances. Thus, the fly fungus. Amanita muscaria^ 
contains the highly poisonous alkaloid muscarine ; another poisonous fungus, 
Amanita phalloides, contains a powerful toxic substance, phallin or amanita 
toxin, as its active principle ; while Helvella esculenta is a fungus which 
owes its toxic properties to helvellic acid. 

The immediate symptoms caused by poisonous fungi are those of acute 
gastro-enteritis, together with collapse from the effect of the poison on the 
nerve centres. Usually the li^r"8i0fcrs j|^?y^reiy (see above). Death from 
auto-intoxication may occur after a few: days, owing to cessation of function 
of the liver, and possibly also of ill ejddneys. 

(2) Poisonous fish. — Certain ffsH, sucE as those of the species tetrodon, 
found in Japanese waters, are normally poisonous, and the same applies to 
mussels when grown under unhealthy conditions. The symptoms caused 
by these poisonous foods are those of acute gastro-enteritis, with marked 
nervous disturbance and collapse. 

(3) Poisonous parts of plants may be eaten in mistake for foods ; for example, 

for horse radish, or d eadly nigh tshade berries for edible fruit. 

l^OTATO Poisoning. — Under certain conations potatoes may contain a 
dangerous amount of the poisonous alkaloid s^^ This is produced by 

the growth of certain forms of bacteria in tEe tubers, which is likely to occur 
if, owing to improper storage, sprouting of the potatoes has taken place. 
The symptoms of solanine poisoning are those of acute gastro-enteritis, 
associated with nervous prostration and collapse, resembling those caused 
by poisonous fungi. 
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The above types of poisoning do not, strictly speaking, come under the 
term “ Food Poisoning, ' because the offending articles are unwholesome 
or poisonous substances taken in mistake for wholesome foods ; but in some 
countries certain harmful vegetables are more or less habitually used as 
foods. [See (4) and (5).] 

W. H. Wn.Loox. 

(4) 

Definition.' — A disease of certain countries, characterised by spasjj^^. 
ipinal R^g^lysj^, and caused by poisoning with various kinds of chick pea 
or common pulse, Latht/rus fCtivus^ 

iEtiology. — The "disease has been reported from India, Algiers, France 
and Persia. It used also to be met with in Italy. It is solely confined to 
countries where the pulse is used for food. Young people are specially 
liable to the complaint, and men much more so tlian women, probably 
because they are more exposed to The weather. Lathy rism is an intoxication 
produced by eating different kinds of chick pea, the disease occurring in 
epidemics amongst the poorest classes, who have fed for months on bread 
made trom a mixture Of pea and wheat flour. It is also eaten as porridge, 
or the peas are boiled with oil and then consumed. 

Pathology. — Changes are found in the spinal cord, and consist of n slow 
sclerosis apparently of the lateral columns. If the lumbar enlargement is 
involved, incontinence of urine and faeces may be met with. 

Symptoms. — The onset is often sudden, without premonitory signs. 
After a hard day’s work ih the rain a patient may wake next morning with 
stiff, weak and trembling legs, and verj^ heavy to „.lift. These symptoms 
increase rapidly, and, in 10 days or so, walking, without the aid of a stick, 
is ir^pogisiblo. Both legs are usually affected simultaneously, firskthe^calyes, 
then the thighs. After having lasted for some time, a peculiar gait appears, 
and walking is only carried out by the aid of a two-handfid stefl. “ The led 
bearing the weight of the body is bent at the'ktieeVnci trembles, while tbS 
advancing leg, dragged wearily forward, strongly adducted, is plantodl 
unsteadily directly in front of its fellow, the toes reaching the ground first.”* 
If the patient lies on his back, the spasm of the adductors ceases, and the 
thighs can be separated ; there is no atrophy or loss of tone of tbe muscles, 
and no reaction of degeneration. The knee-jerks re increased, and ankle 
cl onu3"t§ " marked . SensaJ^ip^Ja.normal. " 

Diagnosis. — The occurrence of many cases at one time, and the history 
of chick peas being used as food, are sufficient to draw one’s attention fo the 
real nature of the cases. 

Prognosis. — The patient does not die of the disease, but on the other 
hand rarely completely recovers, a certain degree of spasticity remaining. 

Treatment.—Lalbhyfus must not be allowed to be used as a human food. 
Its abolition at once stamps out the disease. Avpid^U^e of damp and wet 
ame boraj/e s the symptoms. Massage and electricity are indicated. 

(5) AwiPjiiciSM— 

Definition. — A disease associated with local oedemas, disturbances of 
sensibility, and vaso-motor and trophic disorders. 

iStiology. — It occurs in North China. Females are oftener attacked than 
males ; no age is exempt. The condition is due to poisoning with Airiplex 
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liUoralis (Ghenopodiaccso). Poor people and beggars eat the young shoots, 
either raw in salads, or in bread. 

Pathology. — There are no reciords of post-mortem exarainationa with 
proper histological examinations. 

Symptoms. — The onset is sudden, occurring quickly after the ingeetian 
of the plant. First, there is tingling of the fingers, then the backs of the 
fingers and hands begin to swell, then the forearms to the elbows, and finally 
the face with violent itching. There may be anaesthesia of the forefingers 
and thumbs. Heat sensation is increased. Scratching may cause an 
ecchymotic condition of some of the areas, from which eventually the skin 
is shed in patches, and ulcers may follow. 

Diagnosis. — It may be mistaken for Raynaud's disease or erythroip.^jalgia. 

Prognosis. — The swellings last for a week or so and the general health 
IS not affected. The ulcers often become chronic. 

Treatment.— All that is required is to avoid eating the plant. Salines, 
gastro-intestinal disinfectants and, later, tonics may be employed. 

G. Carmichael Low. 

Exogenous Food Poisoning. — The contamination may be due to 
bacteria, or to fungi, or to chemical substances. 

A. ContaminaXion hy Baderia. 

(1) The commonest type of “ foqd^pomjgipg ” is that frequently known 
as “ ptomaine poisoning,’’ and is caused^ by contamination with the special 
bacteria associated with the condition ; for convenience it is called “ Bacterial 
food poisoning ’ (see p. 38fi). 

(2) Specific diseases may be caused by the accidental contamination of 
food witli the specific pathogenic organisms. Thus typhoid or pa ratyp hoid 
fevers may be caused by milk or oysters containing The specific bacilli ; 
s^a^jit't fever oi diphtheria by infection of milk with the specific virus ; cholera 
by the conta mi nation of food.sor water with cholera germs, amcebic dysentery 
by contamination with the specific amoeba^ or their cysts, and DaciUary 
dysentery by infection of food with its specific bacilli. 

A very common cause of these forms of food poisoning is the handling 
of food by persons knowm as “ carriers,” wlio are apparently healthy but 
harbour in their bodies the specific germs of a particular disease, their excreta 
cont.aining large numbers of the pathogenic organism, so that it is an easy 
matter for the infection of a food-borne disease to be conveyed by the hands 
of a ” carrier ” who is engaged in any way in the handling of food ; cooks 
or milkmen frequently spread infection in this manner. The course of 
the disease is exactly similar to that described under tiie diseases in 
question. 

(3) Diseases in animals communicable to man may arise from the con- 
sumption of food derived from a diseased animal. Thus the fiesh of an 
animal which has died from anthrax may give rise to this disease in man. 
Tuberculosis of the mammary gTaiids in the cow will cause the presence of 
tubtTfclFTiai^ilJi in milk, the consumption of which may give rise to human 
tuberculosis. The flesh of animals suffering from actin omyc osis may cause 
tliis disease in man. Parasitic diseases, such as tric hin osis and tapeworm 
infectious, arise from the consumption of the flesh of animals suffering from 

25 
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these infections. These types of food poisoning are fully described under the 
diseases in question. 

(4) Specific .prganisms may produce in food highly poisonous toxins, the 
ingestion of which causes acute and perhaps fatal illness. An instance of 
this is Botulipj.48^6 P- ^^5). 

B. Contamination by Fungi, 

(1) jB RQOTiSM . — The graiLOg of ceread^ attacked by^ the er^qt fungus 
{Claviceps purpurea) are poisoi^ous, and if consumed give rise to a series of 
symptoms known as ergotism. Two types of this condition are known — (a) 
The gangrenous type, where gangrene of'the toes or fingers, and occasionally 
of the ears or end of the nose, occurs, (b) The nervous type, where sclerosis 
of the pbstenor colmpns of the spinal cord, or degenerative changes in the 
nerve cells of the brain result, causing characteristic nervous symptoms. 

0. Contamination by Chemical Substances, 

Chemical poisons may accidentally contaminate foods and give rise to 
the special symptoms of that kind of poisoning. Examples of this are : 

Metallic poisoning resulting from contamination of tinned foods bv 
poisonous metals derived from the container. This is a rare form of poisoning, 
and is only likely to occur when the contents of the tin are liquid, such as 
fruit juice, liquefied jelly or soups. If the tin is sound, and composed of pure 
tin, care being taken in the canning and in the soldering process, so that the 
solder does not come in contact with the contents of the tin, the risk of 
poisoning is negligible. Cases of poisoning have occasionally occurred from 
the solution of tin by the acid juice of tinned fruits, or by the solution of lead, 
derived from the solder, coming in contact with the tin contents. The 
symptoms of metallic poisoning are described elsewhere. 

Arsenical poisoning from the contamination of commercial glucose during 
its manufacture is described under arsenical poisoning. 

Drinking water may be contaminated by Ij^d or copper, and give rise to 
chronic poisoning. ' ^ 

Food preservatives, such as boracic acid, formalin, and salicylic acid, if 
added to foods, may give rise to illness from' their toxic effects. The addition of 
food preservatives to milk is for this reason prohibited by law in this country. 


BACTERIAL FOOD POISONING 

Synonym. — Ptomaine Poisoning. 

This is the form of poisoning caused by the contamination of fof)d with 
certain forms of bacteria, and the resulting sym})toms are caused by the 
toxic substances produced in the food by its bacterial contaminatioir, and 
there may also be an actual bacterial infection, should the organisms not be 
killed in the process of cooking. Since bacterial contamination finds a most 
suitable culture medium in foods rich in protein, this tyj>e of food j)oiHo1ning 
usually follows the consumption of meat, fish or milk— especially meat. 

It was formerly thought that food poisoning was cliused bv the jVresence 
in food of poisonous alkaloidal substances called ptomaines]! produced by 
putrefactive Clianges. Netirine and mydaleine are examples of sm^h. It is 
^ now known that ptomaines are very rarely, if ever, the cause of food 
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poisoning, but that the usual cause is bacterial contamination It 

is possible that in the consumption of food highly advanced in putrefaction, 
such as high game, ptomaines may play a part in the causation of toxic 
symptoms, but cases of this kind are uncommon. 

iEtiology. — Predisposing causes . — Contaminated food has a much more 
serious effect on persons suffering from pre-existing gastro intestinal disease. 
Thus the presence of colitis or enteritis greatly increases the susceptibility 
of the patient to bacteriaFfood poisoning, and the resulting symptoms are 
likely to be more severe than in a person previously healthy. Dysentery or 
post-dysenteric colitis has a like effect. ^Starvation or malnutrition iticf^ases 
the susceptibility to bacterial food poisoning, and emptiness brthe stomach 
at the time of taking of contaminated food is likely to lead to the' earlier 
onset and greater severity of the symptoms produced. The above considera- 
tions helj) to explain the remarkable fact that sometimes when several 
persons partake of the same unwholesome food some may suffer from serious 
symptoms of food [)oisoning, while others may only have very slight symp- 
toms, or even be unaffected. Youx^g children are much more susceptible. 
In hot climates bacterial food contamination is likely to be followed by a very 
rapid development of bacterial poisons. Dust, Hies, dirt and insanitary 
conditions generally are likely to favour the contamination of food with the 
bacteria of food jjoisoning. Careful storage of food in proper safes, where it 
can be kept cool and free from contamination, is most important. 

Meat poison ing may be due to contamination of the flesh during the cutting 
up j)rocess by the butcher, or the meat may be contaminated either in the 
[)rocoss of cooking or afterwards, owing to lack of care in storage. 

Sausages . — .Many cjjideinics of poisoning have occurred from infected 
sausages. This can be readily understood, since the process of mincing, 
which the meat undergoes, renders it liable to contamination. Moreover, 
in sausages it is easy for u n wholesome^ i^eat to be used, with lit.tl^. possibility 
of detection. The fact that sausages are made with raw or only partly cooked 
meat, and that they arc frequently eaten merely smoked, with little or no 
cooking, still further adds to the risk. One special organism, the BaciUm 
botulinus, has frequently been found associated with sausage-poisoning. 

Tinned jneat . — This has been frequently ’the cause of food poisoning. 
The meat may be contaminated by poisonous bacteria before tinning, and 
though the process of canning, by the heat applied, may kill the microbes, 
yet the t().xins may not be destroyed, and these will give rise to symptoms 
of poisoning when the food is eaten. During the war tinned meat was con- 
sumed in enormous quantities by our troops. Very few cases of food poisoning 
from tinned meats were recorded, and in those cases where investigations were 
made the cause of the poisoning was traced to infection of the food after the 
tins had been opened. 

Fish . — Numerous epidemics of food poisoning have been due to eating 
fish. Those have been due to the contamination of the fish with bacteria of 
the type already described, and the resulting symptoms have been similar in 
character. Cooking the fish — boiling or frying — may not entirely destroy 
the toxins present. 

Shellfish . — These are frequently grown in waters contaminated by sewage, 
and microbes of disease get ready access to them. Mussels, oysters, lobsters, 
crabs, etc., have frequently caused severe attacks of food poisoning, and 
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commonly the shellfish appeared perfectly fresh, with no objectionable taste 
or smell. 

Tinned fish. — This, like tinned meat, may give rise to poisoning from the 
contamination of the food by bacteria before canning. It is important to 
remember that tinned fish, even if wholesome at the time the tins are opened, 
is very liable to bacterial contamination. It should never be kept, but 
should be eaten on the day of opening. 

Vegetables and fruit . — These may, if contaminated by bacteria of the 
type described, give rise to the disease. Since, however, the bacteria find 
vegetables an unsuitable medium for growth, outbreaks of food poisoning 
from vegetables are uncommon. 

Milk . — Milk has oh j^everal occasions been the cause of outbreaks of food 
poisoning, and the organisms above quoted have been found present in the 
affected milk. If milk is infected with the microbes, all that is necessary 
is a suitable temperature for their growth, and it speedily becomes a danger- 
ous article of food. It is readily understood, therefore, that these cases are 
of much commoner occurrence in the warm weather of summer. 

W. H. WiLLCOX. 

Baoteriolooy. — Hitherto the term food poisoning has been limited to a 
clinical entity, characterised by an epidemic outbreak of acute gastro- 
enteritis among a group of individuals who have partaken of some common 
article of food. The bacteriological details have been subsequently worked 
out in the laboratory. 

With the increase of routine bacteriological examinations of the intestinal 
contents in cases of chronic illness or recurrent gastro-intestinal disturbances, 
coupled with the enormously increased exactitude made ])08sible by the 
introduction by Browning of enrichment methods, it is becoming increasingly 
apparent that a large number of infections exist which can only be generically 
described under the term Chronic Food Poisoning. This latter class of case 
is quite distinct from that described as acute epidemic food poisoning, and 
formerly described as ptomaine poisoning, under the mistaken idea that the 
symptoms were due to an alkaloidal-like group of substances j)roduced in 
food commencing to putrefy by bacteriological action, which substances were 
not destroyed by heat. 

It has long been recognised, however, that acute epidemic food poisoning 
is caused by bacterial contamination of imperfectly cooked food, and that 
the consequent infection in the human consumer has a definite incubation 
period, though such period may vary in length according to the concentration 
of bacterial poisons present in the contaminated food. There is considerable 
evidence, moreover, that the special bacilli concerned in acute food poisoning 
epidemics, are bacilli that tend to inhabit or infect the intestines of animals 
whose flesh is used for human consumption. 

Both forms of food poisoning are caused by infections with one or other 
members of a large group of bacilli that have the common characteristic of 
not being capable of fermenting lactose, in which respect the group is allied 
toTBe bacilli of typhoid Jever and the^ysentenes. This group of bacilli has 
had various names suggested; for^Tns^nceT Durham proposed the term 
“intermediate group,” Trautman, “paratyphoid group.” while Lignieres 
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suggested the “ Salmonella group/' after Salmon who discovered the bacillus 
of hog cholera, restricting the term, however, to that group of bacilli which 
has the cultural and morphological attributes of the bacillus of hog cholera. 
It will be seen that the terms paratyphoid and Salmonella have meanings 
which arc hardly comprehensive enough, and the term “ intermediate group " 
does not seem to have any advantage over the term b^icilli of the food 
poisoning group." 

Acute Epidemic Food Poisoning. — Till recently, it was held that this 
disease was caused by food infected with B. paratyj>hosiLS B, or B. enteritidis 
gaertner. The question was, however, settled by Bainbridge, who published 
his results in the Milroy Lectures of the Royal College of Physicians in 1912. 
He difierentiated the B. enteritidis aertrycke from paratyphoid B, and showed 
conclusively that as a cause of epidemic food poisoning xiara typhoid B was 
not to be considered. On the continent of Europe this differentiation has 
ndfTieen recognised, the terms paratyphoid B and B. aertrycke being merely 
used as labels to indicate the source of two strains of the same species. 
Yet Bainbridge finds that all bacilli causing outbreaks of food poisoning in 
Germany that had come under observation by him are strains of B. aertrycke, 
Tiie result of Bainbridge's work was to establish the fact that, with very 
few exceptions indeed, epidemic food poisoning is caused by B, aertrycke or 
B. gaertner, 

CTTronic food poisoning differs from the epidemic type in that it is met 
with in individuals with no relationship, or no recent relationship, to epidemics 
of food poisoning. It is usually diagnosed in the laboratory, though a his tory 
of ^.ecurrent attacks of gastro-enteritis lastij)^ perhaps over a number of years, 
and possibly dating from a typhoid-like illness, may suggest the presence of 
a member of the food poisoning group of bacilli. Such infections are not 
infrequently met with in cases of colitis, or “ intestinal toxaemia, and again 
may be disclosed when intestinal examinations with reference to a possible 
overgrowth of streptococci, in connection with rheumatoid conditions, are 
being made. These infections do not throw any light, perhaps, on the 
rheumatic state, but not infrequently account for associated conditions. 

The varieties of bacilli involved in chronic food poisoning are possibly 
numerous, but reference can only be made to some seven or eight which have 
been to some extent worked out. 

The main characteristics of the better known members of the food poison- 
ing group will be considered under their individual names, while their sugar 
reactions will be tabulated in an abridged and comparative form subsequently. 

B. paratyphosus A. — This bacillus has never been identified with an 
epidemic of food poisoning, but being a member of the paratyphoid group, 
it has close relationship with the food poisoning group generally. Originally 
described by Schottmuller, it is on^ found in England in individuals returned 
from India and the East. In lhaia, towever, it is so common that it has 
been stated that paratyphoid fever connqteis an infection with this bacillus. 
.Morphologically, it resembles typhoid bacilli more than the other members 
of the group, and though it has the same sugar reactions, it forms less gas, in 
glucose, mannite and dulcite, than they do. It is definitely differentiated 
from the other members of the group, however, by specific serum reactions. 

B, pmolypiKtsva B. — Also first isolated by Schottmiiller. It is in England 
the common cause of paratyphoid fever, and formerly it was thought to be 
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a common cause of epidemic food poisoning. Cambridge, bowever, by 
means of absorption tests showed that it was a distinct organism from B, 
enteritidis aertryckey with which, owing to identical agglutination reactions, 
it had been hitherto confounded. This differentiation was confirmed by 
Dean by means of complement deviation tests. Bainbridge further identified 
the bacillus with infections clinically resembling mild typhoid fever, while 
in only one case did he, in association with Dud field, find paratyphoid B 
causing an outbreak of acute gastro-enteritis. The bacillus morphologically 
resembles the coliform group of bacilli rather than typhoid. 

B. enteritidis acrlry eke. — This bacillus takes its name from the village of 
Aertrycke in Belgium, where De Nobcle isolated it from cases of an epidemic 
of food poisoning. It was, as pointed out above, regarded as paratyphoid 
B till differentiated therefrom by Bainbridge, and is still so regarded on the 
Continent, whence arise the German statements that paratyphoid B is 
concerned in epidemic food poisoning. The bacillus is identical with the 
bacillus of hog cholera, B. suipestifer and B. cholerw siiis. It is said to be a 
normal inhabitant of the intestine of swine on the Continent. This fact may 
account for the observation that epidemics of food poisoning on the Continent 
are more frequently associated with the consumj)tion of imperfectly cooked 
pork than with other flesh foods. The bacillus resembles paraty})hoid B in 
all respects, with the exception of the absorption and complement fixation 
reactions. 

Since B. aertrycke was recognised as a distinct variety many epidemics 
have been traced to it, and different strains of the organism have been recog- 
nised. Thus the Newport strain, recovered by Sebutze in 1915 and the 
Mutton strain isolated at Newcastle by Hutchens are well known. A seveue 
epidemic of food poisoning occurred in a depot in France in April 1918, and 
was carefully investigated by Marrian Perry and Tidy. The outbreak was 
shown to be due to the Newport strain of Aertrycke, and the conclusion arrived 
at was that it was caused by bacterial contamination of food by a “ chronic 
carrier,” and subsequent cases were caused by contact with “ acute 
carriers.” 

It is probable that nearly all recorded epidemics of food poisoning said 
to be due to paratyphoid B were in reality due to B. aertrycke. 

B. enteritidis gaertner, — Isolated by Gaertner at Frankenhausen in 1888 
from the spleen of a patient who died as a result of partaking of a meal in 
which the bacillus was found. 

Morphologically and culturally it resembles paratyphoid B and B. 
aertrycke^ but is sharply differentiated therefrom by specific agglutination 
tests. It seems to be a less common cause of epidemics of food poisoning 
than jB. aertryckey but such epidemics have been recorded by van Frmcngem 
at Moorsele, Brussels and Gand, and by MeWeeney at Limerick. Bainbridge 
mentions eleven epidemics. It has been identified with epizootic disease 
in rats and rabbits by various observers, 
j B, typhi muriuiUy Danysz’s virus, and the bacillus of psittacosis, have now 
j been identified with the paratyphoid B, B. aertrycke and B. gaertner group, 
or Salmonella group. 

B, asiaticus (Castellani). — This bacillus was found but rarely prior to the 
war except in cases who had resided in India. Indeed, prior to that date 
the writer had only observed it once apart from residents in India and the 
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East, the case being that of a man who had apparently had an attack of 
food poisoning acquired from oysters eaten in Havana, and was at the 
date in question the subject of recurrent attacks of gastro-enteritis. During 
and since the war, however, B. asiaticus has become increasingly frequent 
in patients who have not left England, but who may have had more or less 
direct contact with soldiers from the East. The first such case the writer 
saw was that of a woman whose husband was invalided with “ dysentery ** 
from Gallipoli. In the writer^s experience it is at this date decidedly more 
frequently met with than paratyphosus B. 

The bacillus of epidemic jau^ice. — This is a common organism, infections 
with which are, as a rule, much less severe than are those of the paratyphoid 
group, though a case of septicaemia has been observed in a colleague of the 
writer’s, who had an illness at first suggesting enteric. On the other hand, 
the organism may swarm in the intestine of an individual who shows no 
symptoms of food poisoning. In one case observed by the writer it was 
found in not far from pure condition in the stool of an individual who 
had recently had a surfeit of Strasbourg pie, but exhibited no intestinal 
symptoms. A companion pate was found to be heavily infected with the 
same bacillus. 

It is [)Ossible that the difference in virulence just alluded to may mean 
that more than one variety of bacillus gives the sugar reactions characteristic 
of the bacillus of ejademic jaundice. Douglas has, in fact, shown that there 
are differences in agglutinating power. On the other hand, it may be that 
a bacillus which gives one individual a septica3mia is only able to effect a 
lodgment in another individual, without producing any immediate obvious 
symptoms of infection. 

B. d)jsenteri(B monjcin. -This bacillus has cultural affinities to the food- 
poisoning group. It was found by Morgan in 63 per cent, of a series of 
cases of summer diarrhoea investigated by him. It occurs in a small pro- 
portion of cases of chronic food poisoning, and there is some evidence to 
suggest that a certain proportion of intractable skin affections are associated 
with the presence of this bacillus. in the intestine. 

B. frecalis alkaligenes. — This bacillus resembles in several respects the 
typhoid bacillus, but can be differentiated therefrom by the sugar reactions 
and by agglutination. Its presence in the intestine is associated wdth much 
ffjetor. It is sometimes, at least, pathogenic in that it may be the cause of 
ulceration of the intestine, and stricture following cicatrisation of such 
ulcers has been noted. 

B. pyocyaneus^ the organism associated with blue pus, must be mentioned, 
though there is perhaps little evidence to connect it with food poisoning. 
It may be the cause of acute ulcerative colitis, but usually its presence is 
associated with intestinal toxseraia without acute symptoms. In culture, 
its property of forming the characteristic green, blue or even black pigment, 
suflBces to differentiate it, while its sugar reactions separate it from the rest 
of the group, with the exception of R. alkaligenes. It, however, grows with 
much more luxuriance on ordinary medium than does this latter bacillus. 

As has been indicated above, the ultimate classification of any member 
of this group must rest upon specific serum agglutinations, and in the case 
of B. paratyphosus B and B. aertrijcke, absorption tests are necessary. But a 
provisional and useful classification is possible by means of sugar reactions. 
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Monosaccharides, disaccharides and polysaccharides, and some of the allied 
alcohols have been used. Whatever the substance employed it must be 
pure, and the basis of the medium containing it must be glucose-free. The 
list of such substances available is a long one, but for practical purposes may 
be usefully abridged to five, namely, lactose, glucose, mannite, dulcite and 
saccharose. This group of five sugars was chosen for routine work by Cap- 
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tain S. K. Douglas, and the experience of over 10 years confirms the wisdom 
of his choice. 

The specimens to be examined should invariably be })asse(l through 
dilutions of brilliant green in peptone water. The writer uses two strengths 
of this stain of about 1 in 300,000 and 1 in ],U(,)0,(XKj rcs[)ectively. The 
investigation becomes infinitely more delicate in consequence, and constant 
object lessons occur of the extreme value of the method introduced by 
Browning. 

The foregoing bacilli are the common abnormal bacilli found in acute and 
chronic food poisoning. The list is not to be taken as in any way exhaustive. 
There are, for instance, bacilli giving the sugar reactions of the paratyphoids. 
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which do not agghitinato with the specific sera of the members noted above. 
The term paratyphoid C has been used to denote some at least of these 
atypical strains. 

There is more than one variety of Morgan’s bacillus, and Castellani has 
described a B. 'pseudo-asiaticus which ferments dulcite, specimens of which 
arc occasionally found in the human stool in this country. 

Again there apf)ear8 to be an indefinite group of bacilli which have been 
t(^rmed the late lactose fermenters. These tend to show the sugar reactions 
of the jjaratyphoid group for 48 hours, and then lactose tends to become 
fermented. Tliis group appears to be abnormal as an inhabitant of the 
human intestine, but the pathogenicity thereof has not been worked out. 

Finally, there is a group of bacilli which give the paratyphoid sugar re- 
actions as far as acidification of the medium is concerned, hut no gas forma- 
tion' occurs. This group, apparently abnormal to the human intestine, 
has not been classified. 

John Matthews. 

Pathology. — The 'post-mortem signs are those of an acute gastro-enteritis, 
with evidence of a general bacterial infection or toxaemia. When diarrhoea 
has been very severe, the tissues of the body may be shrunken from drainage 
of fluid. Rigor mortis sets in early. The stomach may show some redness 
from congestion, and, especially w’hcre vomiting has been severe, there 
may be small submucous luemorrhages. Much mucus is generally present, 
but the stomach contents are free from blood. The inflammatory signs in 
the small intestines are usually more marked than in the stomach, which is 
an important distinction from chemical irritant poisoning, such as that 
cau8e(ri)y arsenic. The mucous membrane is swollen and congested, and the 
lymphoid follicles and Peyer’s patches often show marked swelling and 
congestion. The signs are often more marked in the ileum than in tlie upper 
part of the small intestine. The mucous membrane of the large intestine 
may be swollen and congested, and the lymjihoid follicles much enlarged. 
The contents are liquid and may contain much mucus. Small submucous 
luemorrhages may occur in any part of the iutcstinal tract. The s])leen is 
congested and soft, and in cases where infection with living bacteria has 
occurred, it may be enlarged. The liver and kidneys may show cloudy 
swelling or fatty degenerative changes. It is important to remember that in 
fatal cases of food poisoning the macroscopic morbid changes found post- 
mortem may be very slight. 

Symptoms.- Latent period . — The period which elapses between partaking 
of the contaminated food and the onset of symptoms may vary from a few 
iiours to 3 or 1 days. Usually, however, the latent j)eriod is short, 
to 0 liours being comm on. The greater the amount of preformed bacterial 
t oxins ill the food, the eiirlier will be the appearance of symptoms. The latent 
[leriod is iufiuenced by other conditions. Thus, if the poisonous food is taken 
on an empty stomach, the symptoms will come earlier. Again, if the infected 
food is taken alone, the symptoms will occur earlier than if it is taken with a 
considerable amount of other wholesome food. In the Welbeck epidemic, 
investigated by Dr. Ballard, the latent period was accurately determined in 
51 cases. In 5 it was 12 hours or less ; in 34 it was 12 to 36 hours ; in 8 
cases it was 36 to 48 hours. 
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The symptoms are of sudden onset, and in some cases a rigor may usher 
in the attack. The symptoms are usually those of gastro-enteritis, namely, 
furred tongue, severe abdominal pain and a rise of temperature, and often 
vomiting and purging. The stools are liquid and very offensive, and some- 
times contain mucus and blood. In severe cases there may be cramps in the 
calves of the legs, and collapse with heart weakness, and the patient may 
become cold and blue owing to the feeble circulation consequent on a state of 
extreme collapse. In some cases rashes appear of the type of “ erythema, 
or “ urticaria^” and in severe cases “ purpu ra.” Often the severe cases present 
the symptoms of bacterial infection oTthe blood (septicsemia) and such com- 
plications as pneumonia are then likely to occur. In some attacks of food- 
poisoning, especially those due to contaminated fish, the toxins appear to act 
especially on the blood vessels, producing rashes with considerable swelling 
of the skin (erythema and urticaria), which are associated with fever and a 
furred tongue, though there may be but little or no diarrhoea and vomiting. 

Diagnosis. — The diagnosis is usually clear, from the sudden onset of 
typical symptoms a short period after taking contaminated food. It cannot 
be too strongly emphasised that the syrnptoms of bacterial food poisoning 
are almost identical with those of poisoning 'by arsenic or antimony or other 
chemical irritant poison. An analysis of the vomit, faeces and urine for 
arsenic and irritant chemical poisons at once renders the diagnosis clear. 

Course and Prognosis. — In mild cases, the symptoms clear up in a few 
days and the patient is completely restored to health. Where there is an 
actual infection with living pathogenic organisms the illness may run a course 
similar to that of typhoid fever. Severe cases may present symptoms so 
acute as to resemble true cholera, and in these the prognosis is grave. 

Complications and Sequelae. — An attack of bacterial food poisoning 
may be complicated by the development of a specific disease, such as enteric 
or paratyphoid fever, owing to the living organisms of this disease being also 
present in the contaminated food. After an attack of bacterial food poisoning 
there is sometimes left a latent bacterial intestinal infection so that the 
patient, in addition to being a “ carrier ” of disease, is liable to recurring 
attacks of enteritis from slight causes. 

Treatment. — Prophylaxis . — The importance of this has been already 
indicated above. The greatest care should be taken in the avoidance of 
articles of food likely to be contaminated, and the efficient CQoking of food 
whereby any living bacteria present are destroyed is a great safeguard. After 
cooking, rigid care should be taken in the storage of food to prevent contami- 
nation. 

General treatment . — Rest in bed is essential. The diet should consist of 
liquids, such as water, albumin water, chicken broth or whey. Milk is often 
best iiypided ; peptonised milk or citrated milk (2 grains of citrate of soda 
toTihe ounce of milk) diluted with an equal quantity of water may be given. 
The feeds should consist of 3 or 4 ounces of liquid every 2 hours, and to these 
1 or 2 teaspoonfuls of brandy may be added with advantage. As the symp- 
toms improve, the dietary is gradually increased. Hot applications to the 
abdomen are advisable. Where there is much pain and diarrhoea without 
collapse, the hypodermic inj ection of morphine is advisable. Colon irrigations 
with 2 pints of normal saline are of value in cases with diarrhoea and slight 
collapse. In cases with choleraic symptoms and marked collapse, sub- 
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cutaneous or intravenous injection of normal or hypertonic saline should be 
given. A mixture of bismuth and soda with hydrocyanic acid is of value in 
relieving tlie gastric irritation, and to control the diarrkoea bismuth salicylate 
in lO or 15 grain doses is useful. 

The treatment of a case of food poisoning should be accompanied by 
periodical bacteriological investigations of the stools, and a case cannot be 
regarded as cured until three successive bacteriological examinations made 
at intervals of 2 or 3 days have shown freedom from infection with the 
pathogenic organisms of the disease. 

W. H. WiLLCOX. 

BOTULISM 

Synonyms. — Sausage poisoning, Allantiasis. 

Definition. — A rare, but ve^ fatal form of poisoning due to the effect on 
the nervous sysUun of the J^oxins oT the BaciUusDotulinus. Botulism belongs 
to th(* fobd-pdisbmng class of disease, but JlSers from the old conception of 
ptomaine poisoning, in which the actual poison was supposed to be altered 
food product, on the one hand, and from the bacterial food poisonings, in 
which an actual infection is transmitted, on the other hand. Ptomaine 
jioisoning has now only historic interest, and the bacterial food poisonings 
fall into the group of infections known as enterica, in which a period of incuba- 
tion is involved, and more or less symptoms of gastro -enteritis occur. BotpJ- 
.ism duponds upon the ingestion of a certain minute quantity of preformed 
.toxin, and in no way upon the introduction of the bacillus or spores thereof. 

i^)tiology. — Sausage poisoning was known in Wurtemburg as long ago 
as 1820, and it gradually came to be associated with the eating of smoked 
sausages that were not consumed in the fresh condition. In 1895 an outbreak 
occurr(*d in Elezelles, a village in Belgium, which was very thoroughly investi- 
gateal by Van Ermengem. He recovered a bacillus, to which he gave the 
nam(‘ B. botulinus^ from the ham partaken of by all the patients, and from 
the spleen of one of the fatalities. The ham itself, which was in no wise 
decomposed, causf'd typical symptoms of the disease, when inoculated into 
animals, as did also the recovered bacillus. Other outbreaks occurred in 
Euro{>e, mostly associated with the eating of partially cooked flesh, in which 
storing constituted a definite part of the ripening process, no cooking being 
employ(‘d at tla^ period of consumption. During the last fifteen years botul- 
ism has excited considerable anxiety in America, chiefly in California, and is 
there associated with the eating of home-canned vegetables. Contrary to 
the generally accepted views, it was found by Meyer that the bacillus was a 
natural inhabitant of soil, in its virgin state. It was found more abundantly 
in soil from high mountains and virgin forests than in soil from crowded stock- 
yards and highly cultivated gardens. 

Bacteriology. — B, hot uli'n.u&^ is a large gram-ppsitive bacillus, 4-9 /x 
long by 0-9-1 *2 /x broa37" It stains well with ordinary dyes, but tends to 
lose Gram’s stain if care be not taken. It posse eses^jlaigella, and is slightly 
motile. It forms terjninal or sub-terminal spores, especially, in the case of 
most strains, at a temiperature between 20’’ and 25 C. Likewise the optimum 
temperature of growth for most strains is between 20° and 30°. The bacillus 
is a strict anaerobe, and will only grow in slightly alkaline or neutral media, 
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though in this connection may be mentioned an outbreak that followed the 
eating of some tomato-onion-chilli sauce found to be heavily infected, and of 
an acid reaction. In deep stab, culture growth occurs as a thin whitish 
streak, nofc reaching to the surface ; later the medium is cracked by the 
abundant formation of gas. With strict anaerobiosis the organism grows well 
on the ordinary media. Gelatine is liquefied. There are two types, A and B. 
They are readily separated by the fact that chickens an) susceptible to type A 
only. Three different strains are named. They are th(' Jipise (typ^* A), the 
Nevin (type B), and the Memphis (Type A). Type A is more common on the 
Pacific Coast of America, while type B is more common in the Eastern States, 
and in Europe. The strains differ in their behaviour to heat. Most strains 
are killed by boiling, but the Boise strain can survive* boiling for an hour, and 
consequently steam pressures are necessary to st<*rilise ad(*quat<Jy food pro- 
ducts contaminated therewith. Dr. Meyer mentions that of 17 strains isolated 
from different food products the spores varied in their resistance to a tempera- 
ture of 100° C. from 10 to 230 minutes. The toxins of the various strains 
all seem to be destroyed by temperatures slightly less than 80° C., the Boise 
strain toxin being destroyed by 10 minutes at 73° C. Tht* toxicity of the toxin 
can be so high that 0-0001 c.c. of the filtrate of a culture grown at 35° C. 
proved leth^ to a guinea-pig of 350 grammes. The Boise strain also differs 
from the others in that it grows best at or about body tempf'rature, and has a 
characteristic odour. 

Symptoms. — There being no incubation period, there are no symptoius 
prior to the onset of the dizziness and diplopia that constitute the first signs 
of the involvement of the cranial nerves. Occasionally there are some 
abdominal pains, accompanied by vomiting, and there is some weight in the 
suggestion that the vomiting denote^s an unusually heavy dose of toxin, for 
vomiting usually pr(*sages a fatal termination. Other cranial nerves are 
gradually affected, the larynx becomes involved and s|K*ech may lx* Ijpst, and 
later respiration and the heart’s action become affecte J," by reason of the 
involvement of the spinal accessory and vagus. Consciousness is not lost, 
Obstiaat/e constipation is the rule, in sharp contrast to tht‘ diarrhaia usually 
associated wutli enterica. Botulism differs from encephalitis le th a rgica in that 
there is an entire abse nc e of Die sqrnnolentjsJ^b* characteristic of the latter 
condition, while the absencepflcv^ differentiates it fromanterioi^jfiUftmyelitis. 

Prognosis. — This is tlie mortality beung mon* than 50 per 

cent. In some outbreaks, for instance that of Loch Maree, every cast* })roved 
fatal. Death may take place in 36 hours, or may be dt'layed for a wet'k. 

Treatment. — Antitoxin given exp(*rimentally with toxin prevents tht^ 
fatal issue of the latter. In practice antitoxin treatment will only be available 
for use in the later or less severe cases of an outbreak. M(*asures to j)romot(‘ 
elimination of toxin are called for, but are handicapped by tlu^ obstinate 
constipation. AJcqhol appears to have a distinct effect in “ dcii&^tnring ” the 
ioxia^and may, therefore, be given freely, partly for this eifect and pkrtl}' 
for stimulation. Strjehnine should also be given. Ether ancestfiesia is said 
^ do l9»y fixation of toiun by the tissues, and if so it njlght lie usefully (*ni- 
ploye’Jl^e ‘“antitoxin was being procured. Somt! rt*lief from the mental 
distress due to the absence of unconsciousness would also accrue. 

It is to be noted that the Loch Maree attack of botulism, the first recorded 
in Great Britain, occurred after the first edition of this book was written. In 
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consequence of this outbreak a very elaborate investigation was initiated, 
in the course of which much new light on botulism emerged. This was 
dfdailed in a book published by Dr. G(^rald L. Leighton, together with a mass 
of (^ntir(*ly new work recorded in America, chiefly by Professors Meyer and 
Dickson. 

John Matthews. 
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DISEASES OF METABOLISM 

BASAL METABOLISM 

f By basal metabolism is meant the metabolism of an individual when ln' is 
; lying down in as complete a condition of rest as possible', and has taken no 
; food for 14 hours— the post-absorptive state. 

Basal metabolism is increased by the intakes of food, and the amount 
and nature of the food determines the amount of its incn‘as<*. Exi'rciso 
also increases metabolism, and considerably so. In ordt'r to obtain an 
accurate estimate, certain precautions are therefore nect'ssary. It is custom- 
ary to })rescribe a light evening meal some 14 hours before the test, and to 
make the subject lie down, with the muscles in complete relaxation, for 
half an Jiour. The actual estimation may be perfornaHl in two ways, namely, 
by the direct method and by the indiri'ct. method, the latter being easier 
but not so accurate. In the direct method, the air which is breathed out 
under the standard conditions is colh'cted for It) minutes and the total voluim* 
measured. The amounts of carlion dioxide and oxygen pr(‘S(*nt an* estimated 
by means of a Haldane gas analysis apjiaratus. By this nu'ans the Kc- 
spiratory Quotient (11. Q.), i.c. the ratio of tin' volunu' of (‘arbon dioxid*' 
given 'out to the volium' of oxygmi taken in, and the amount of oxygt'ii 
used may be determined with great accura^-y. In the indirect method, 
the subject breathes oxygen which is in a closed system for 10 minutes. 
The carbon dioxide formed is absorbed with soda lime, and the oxygem 
which has been used is calculated from tin', amount- of gas which has dis- 
appeared from the system. The surface anai of the body in s([uare metn's 
is then estimated from the weight and height of the patient by means of 
the nomograph (Fig. 7). The amount of oxygim wliieii has bt'i'n usisl 
by the patient is then expressed in t(‘rms of one square ned-re of bodv surface 
per minute. The next step may be done in one of two ways. (1 ) The amount 
of oxygen per square metre of body surface is c,omparrd with tln‘ amount 
of oxygen wliich an average subject of the same age and sex consumes (sei* 
Table I.). (2) The number of heat calories which tin*, oxvgmi would give 

wheii burnt under standard conditions is ascertained from tin* talih's of 
oxygen values, and this result is com})ared with the ealorii's ])er sipiare metre 
of body surface which an average subject of the same age and sex would 
consume (see Table II.). The final result in either irudhod is (‘xju’cssed as 
plus or minus x per cent, as comxiared with the average \gdues in the case 
of normal people. 

It is accepted that the subject is normal if tlie ligun* li<‘s within tin' 
limits of plus or minus 10 per cent. Important variations occur when the 
thyroid is affected. If the gland is atrophied or absent (lu^joiideina), the 

basal rate may te as low aa minus 40 per cc'iit. ; wdiile if it is overactivt^ 

' 
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Fig. 7. Hoothby and Sandiford's Nomograph. 

'l Uf wrinht in or kiloRramiues is showu on Scal«‘ I, I'li** in inclu-s riiui crnti- 

rnotn's is sii(»wn on Scale II. Tln‘ surface area in square metres is shown **n Seale 111. 
The normal stamiard calories per square metre hotly surface per liour is shown on 
Scahi IV. The total calories per diem is shown on Scale V. 

Diredionn . — Keep the chart flat. Use a flexible ruler with a straight edge, or a strip 
of Btill paptT, such ns a ixjstcard. (A ) liOcate the imsitiiui of the weight and height on 
Scales ]. and .11. respectively. Apply the straight edge t»f the ruler, nttd note wIltc it cuts 
Scale 111. Read the flgiiK' on Scale III., which will give the surface area of the body in 
square metres. (U) Locate t ht‘ surface area on Seale III., and the normal standard ealorh'S 
I)er s(juare metre per hour for the age and sex of the snhjeet on Seale IV. Apply the 
straigfit edge of the ruler, and .see where it cuta Scale V. Read this flgnre. which gi\e.s the 
total basal calories per U4 houis. 

Large scale nomographs may he obtained from W. IL Saunders Co , We.st Washington 
Square, Philadelphia, U.8.A., or from H. N. Elmer, 1611 Mouadnock Buildings, ( hieago, 
U.S.A. 


WfJGHT IN KILOGRAMF. 
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(QXojj]xtlialimc goitre), the basal rate inay be very high, varying from plus 
15.. to. .20. per cent, to 100 per cent, ox even more. In starvation and severe 
undernutrition, the basal rate may be below minus 10 per cent. 

STANDARDS 


Table I. — Average Amountfl of Oxygen 
per min. }X)i‘ square metres of body 
surface (Ou Bois). 


Ago. 

Males. 

Fmualos 

Cubic ( 'ciitimotrcs of Oxygon. 

12 13 . 

. 172 

— 

14-16 . 

. 159 

148 

16 18 . 

. 148 

138 

18-20 . 

. 142 

131 

20-30 

. 136 

128 

30-40 . 

. 1.36 

126 

40-50 . 

. 133 

124 

50-60 . 

. 129 

121 

60-70 . 

. 126 

117 

70-80 . 

. 122 

114 


Table IJ. — Average ('alories per iiour 
|)er square metre of bod}' surface 
(Du Bois). 


Age. 

Males. 

Fcmal 

14-16 . 

4()-0 

43-0 

16 18 . 

430 

40-0 

18 20 . 

41-0 

38*0 

20 30 . 

39 ' 

37-0 

30 40 . 

39 r 

3iii; 

40 50 . 

38-: 


50 (>0 . 

37 ; 

35-0 

60-70 . 

36;' 

34-0 

70-80 . 

35-; 

33 0 


ACIDEMIA, ALKLIL^MIA, AND ALLIED CONDITIONS 

Definitions. — Acideemia signifies that there is an increase in the H ion 
concentration of the 'Blood. ’ This may be due to an increase in the amount 
of CO^, in the blood, or to an increase in the fixed acids of the blood. In the 
latter case, the acid unites with the bases and lowers the amount of CO., 
which can be carried in the blood. The name acidosis has been applied to 
this latter condition, but it has given rise to so much confusion that it is 
better to abandon the name altogether, and to speak of a^j i ec rcase J n tlui 
alkali r eserve of blQO(L AlMcemia signifies that there is"*^a’*^3ecr(^e in 
H 1 oiTco nc enS^i o n of the blood. Th e name alkalosis has been used to 
describe the conditions in which there is an ipereag^ in Ihe alkal i of 

th q blnod , but, for the same reason as for acidosis, it would be better to drop 
the name altogether, and to speak of an increase in the alkali reserve. 

Physiology , — The reaction of a fluid is best expressed in terms of the 
concentration of the H ions. It is known that the H and OH ions react in 
accordance with the equation (Ii)X (OH)=(H 20 ), and that the equilibrium 
reached obeys the law of mass action. This is expressed as follows ; 

The brackets signify concentrations and K is a constant , 

(H2O) 

wliich is dependent on the temperature. Since the mass of the w^ater is 
enormously greater than the mass of (H) and (OH) ions, (HgO) may be re- 
garded as a constant, and the equation may be written in a simpler form 
(H)x(OH)=K. The constant K is callea the dissociation constant of 
water, and at 15® C. has the value of 10"^ If a solution is neutral, the 
concentration of H and OH ions will be equal, i.e. (H)“(OH)— 10' since 
(H)X(OH)=10"’*^^ An acid solution has a greater concentration of H ions 
than OH ions, and it follows from the equation that an increase in the con- 
centration of the H ions results in a decrease in OH ions, since K is a constant. 
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It is iDconvenient to express (H) as a negative and fractional power of 10, 
and Sorexiisen has introduced a notation which avoids this difficulty. Since 
(H)— 10 “' the dcfiuition of the term logarithm, the log. of 
tj i e, I£,ion. .c oncent rati o n of water. Sorensen disregarded the negat1‘f8"1gt|^ 
and called tlie numefal ^Y'DT Ihe PH value of water. It follows from this 
that as the PH value of a HuTd increases,*'TFie’rrTon concentration and, there- 
fore, the acidity diminishes, because a large negative number is actually 
smaller than a small negative number. If a fluid has PH=7'07 it is neutral, 
like water; if it has PH—1 it has the acidity of decinormal hydrochloric acid; 
while if PH—13'2 it has the alkalinity of decinormal caustic soda. Nprma l 
blood lias a PH wliicli Ls >^light^^ jilJ^j^lu^ and lies between 7-30 and 7-50. 

It is reaction of a HmcIlikT 

contains H and OH ions. Blood, however, is a very complex fluid, since it 
contains salts of weak acids, such as the acid and alkaline phosphates, and 
sodium bicarbonate, which, together with the ha3moglobin and protedns, act 
as “ buffers ” and priivent the reaction of the blood being easily changed. 
Flirt Ik'I', other regulating nioehanisms are at work, sinc^^ urea can be s])lit 
up into earlion dioxiih* and aninionia ; tin* former can be (‘xeri^ttal by the 
lungs, while the, latter can be used to inml ralise an acid. 1'he, kidney can ex- 
crete acid or alkaline salts wbieb may lx* in exc(‘ss, and thii> lielp to keep the 
reaction of the blood constant. Mindi attention has been paid to the regula- 
tion of the l>lood bv means of the sodium hiearbouate and carbon dioxide. In 


tliis j)roe(‘ss, the respiratory centre plays a very imponant role, since., if it is 
damaged in disease or by drugs, such as morphine, the regulating mechanism 
is upset. The H ion concentration of a fluid which contains only weak 

acids and their salts has been sliown to bo equal to X where 

(INaHClOg) 

K is a constant, and the brackets signify concentrations. The significance 
of this equation is more easily appreciated if it is written as follows: 

K===(H) < If there is an increase in the H ions of the blood, 

t hert- must i)e a decrease in the size of the fraction since the value 

(H.COs) 

of Iv dues nut alter. This can be done in two ways, either by decreasing 
tli(‘ amount of NallCO^ or by increasing the amount of HgC-O^. If, on the 
other liaiul, tlie H ion coiicenlration is decreased, K can be kept constant, 
by increasing t he amount of NallCO.^ or by decrea^ijig the amount of H.2CO3. 
Tim aiuouut of NallCO^ whicli is carried in the blood is terme<l the alkali 
reserve of t he blood (van Slyke). It is calculated as the amount "CT COj 
whieli can be taken up by blood at a pressure of 40 mm. of CO.j The figtllg 
[or nor Hood lies betwe^ ^ per 100 vols. of hloo3, wnile 

'trryiR£iTrr^’]g^^ chauges 

ill The tdkaTT*"' reserve can be estimated ibrectly by Vandyke’s method. 
Tiie estimation of the amount of CO., in the alveolar air is of assistance in 
this connection, since in health the 00^ is present at the same tension in 
the blood and alveolar aij. Wlien the alkali reserve is reduced, theri^ will 
also be a decrease in the percentiige amount of 00.^ in tlie alveolar air, which 

may keep the fraction constant, and thus prevent any change 

(HoLO-j) 
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in the PH. This will necessitate an increase in the volume of the respira- 
tion, since the same amount of COg will be excreted under similar conditions 


js seen m 


tin 


of exercise and food. The increased depth of res])iration 
“ air hunger of diabetic coma. 

ef- H wn Stiange in the alkali reserve is seen when a meal 
is eaten (Dodds). The excretion of hydrochloric acid- into the stomach is 
followed by an increase in the percentage amount of COg in the alveolar air. 
After a length of time which varies with the individual but is usually about 
one hour, the percentage amount of COj decreases and falls below the original 
value. It returns to the original value in about 2 hours. If no food be eaten 
there is no change in the alveolar CO,. 

A diminution in the alkali reserve also occurs wlien the acetone bodies 
aceto-acetic acid and j3-oxybutyric acid are present in the blood and urine. 
This condition is usually termed hdqsi§j on account of the acetone bodies. 
It is a useful term, since it serves to distinguish the condition from the diminu- 
tion of the alkali reserve due to other causes. The changes which occur 


COH 

in ketosis are believed to be due to the enolic group |1 of the aceto- 

CH 


acetic acid, which stimulates the respiratory centre. In severe cases of 
diabetes, there is often a great decrease in the alkali reserve and alveolar 
CO 2 , and there may be an actual increase in the Hion concentration, i.e. an 
acidaemia. A mild degree, of ketosis occurs in absolute starvation, carbo- 
hydrate starvation and after vomitingc' In children a ketosrs‘‘dcciirs Tuuch 
more frequently than in adults. It may be very seven* in cyclic yomiting, 
pernicious vomiting of j)regnaricy, and after chloroform and etlier amesthesia ; 
but it also occurs to a lesser degree after vomiting due tc) other causers, and 
in the course of any infectious disease, and also occasionally after large doses 
of spj^um aaliciylate. When the ketosis is well marked there is always great 
h yper pnoea the “ air hunger ” of diabetic (anna. 

AcidcBmia is present in patients who suller from dyspnma whicli is 
dueTd' emphysi Lma and bj.oiinbitis. In this case there is an increase in the 
amount bi (X )2 which is carried in the blood. Acidajinia may be present in 
severe cases of nephr itis, especially when the patient suffers from ura3mia. 
The PH of the blood may be as low as 7'12 in uraemic coma. In thes^rcui^^s 
there is always a decrease in the alkali reserve, but the CO, is not decreased 
in proportion, so that there is an increase in the H ion concentraticjn. Some- 
times the hyperpnoea is almost as well marked as in diabetic cotna. 

The existence of alkalcBmici is only a recent discovery. It was thought 
that the blood of individuals who had recently ascended to high altitudes 
was acidaemic, but it has recently been shown that the symptoms are really 
due to an alkalaemia. The urine becomes alkaline, owing to the increased 
excretion of alkalis. The use of alkalis in large doses in the treatment of 
gastric ulcer may cause loss of appetite, vomiting ; and if th(^ alkali is cont inued 
^the signs of uraemia may develop. Some of the patiejits who suffer from 
Uyspncea, due to cardiac failure, have an alkalaemia. The PH of the blood 
Vnay be as high as 7-90 or higher. The subject is a difficult one, since som<‘ 
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of the patients with cardiac failure liave an acidsemia, or the reaction may 
lie soiuewlKu-e Ixdween an alkala3mia and an acidsemia. These differences 
may be due to the fact that in many cases of cardiac failure there may be 
a co-existent renal disease. It has been pointed out that acidsemia occurs 
in unemic patients, and, therefore, if the dyspnoea is partly due to the cardiac 
or pulmonary failur(^ a?i(l partly to the renal disease, it will be impossible to 
foretell whether the blood will be aeidaiinic or alkala3inic. 

Diagnosis. — This can only be made with certainty by employing the 
more accurate methods for determining (1) the H ion concentration of the 
l)lood (Hastings and ISendroy), (2) the alkali reserve of the blood (van Slyke), 
(3) tie* alveolar COg (Llaldarie and Priestley, Kass(;lbnch, Fridericia), (4) 
t h(‘ reaction of the freshly passed urine, (5) the amount of ace.to-acetic acid 
and ammonia, in th(^ urine, and (6) the amount of sodium ])iearbonatc which 
is necessary to makfi the urine alkalimu healtli. dose of 5 -gramiAes h* 

t he urine alkaline for a sliort wliile.) 

Prognosis^ — Tfjis cIcpeu^f^aTffl^^^ffi-eTy^ nature of the disease 

causing the condition. 

Treatment. — This slionld be directed to removing tlie cause of the condi- 
tion. 'Fhe treatment of the ketosis which occurs in diabetes is described 
on |). 4P). In acidamiia, bicgrlm (4 g.) 4 -hourly , should be 

given togetlier wit h^bgxti-js^iiL ji (25 ,g.) . i-hourly, wiirr'TrTT- abundance of 
vviitci’. The amount be redhead as soon as the liyi)erpnoea 

becomes less. Small doses of insulin, 10 to 20 units, uiay be of assistance. 
The bowels .sliould be k(*pt wrll open. 

In alkaliejiiia, all alkalis should !»<• .stopj>e<I aini jixdd.iipdiuni pliosphate, 
gr. x.Kx (2 g.J_l-jiouily^ sIhuiKI be givcm, besides sugar and water as in 
'a(adaVHilarTh(‘ I'cadTon of the blood should be (‘.stimated if ])ossibh‘, and the 
['( action of each spe< iimm of urine should be test<'(i. 

DIABETES MELLITUS 

Diabetes mellitus is a disease in which the metabolism of carbohydrates^ 
together with that of proteins and fats, is disturbed. The obvious signs of 
tliis are the presence of sugar and acetone bodies in the urine. 

iEtiology.~(a) Predisposing causes. — Diabetes is more common among 
Jews than Gentiles, and in Frankfurt 3L5 per cent, of the cases were of 
Jewish descent. It is also very common in a mild form among the natives of 
India and Ceylon. tlcre ditT undoubtedly plays some part, as many members 
ot a fafniTy may be alfeclea? This can partly be explained as being due to 
the same excesses of diet, especially when the disease develops late in life. 
But tliis caimot cxjJaiii all the cases, especially those which occur among the 
younger members of the family. The familial form is sometimes very mild, 
but may be very severe, Joslin obtained a history of heredity in 13 per cent, 
of Ids cases. Cases of diabetes in husband and wife occur occasionally, but 
this is probably due to similarity of living and not to contagion. The disease 
is more common among males than females. It is conimoner between the 
ages of 40 and 60 ; these two decades contained 48 pci* cent, of Joslin ’s cases, 
whil(* o niy *T*T^?riDe n t . of the cases occurred between the ages of 20 and 40, 
and 4 per cent, were under 20. 

(b) Exciting causes. — The disease is often present among ^ople 



404 


DISEASES OF METABOLISM 


who (1) i^e an excess of carbohydrate fQ.od8 and sugar, (2) a^e considerably 
over weight, (3) have a blaod-pressure which is W) are 

au^ct to great anxieties. But the exciting cause of the acute disease which 
is seeii in young people is quite unknown, t i I ^ 

Pathology. — T^g bjqoji. doy maHy co ntains s^ar, and the amount varies 
in health between 80 and mgni. per cent. Hie total amount of sugar in 
the blood of a man weighing SSTcUos, or 10 st. 3 lb., would b(^ 4 to 0 graninu's, 
assuming that the total volume of the blood is it^th of the body- weight, i.e. 
5000 c.c. The percentage amount of sugar in the blood remains fairly 
constant, so long as no food is eaten. A dose of 100 grammes of dextrose 
will cause a rise in the blood sugar from 100 to 150 to 180 mgm. per cent. 
The (thange may be evident in 10 minutes, and usually reaches its maximum 
in 30 minutes. The sugar returns to it.s original level in a varial)h‘ time --- 
60, 90, 120 minutes, d(‘.pending on the individual (Fig. 8). Provided t liat. tin* 
blood sugar does not exceed 180 to 200 mgm. ]>er cent, no sugar is exer<‘t(Hl 
in the urine ; but this again is a variable factor, as soim* })e.ople pass sugar 
at a eoj)sidoral)ly lower h'vel than 180 mgm. per cent., wliereas otln'rs (1(» 
not although the blood sugar rises to 250 to 270 mgm. per cent. A earbo- 
hydrate meal produces a similar eifect, but the rise is usually slower and moit* 
sustained. Exoteiii doi*s not cause any rise in the blood sugar of liealthv 
j)eople, but it does so i 1 1 j ji a b Hic.. piUjenta . 

Some of . .the sugar which is eaten .is, burnt at once as the respirator^' 
quotient approaches 1 after the dose of sugar, but the greater part df it 
must fe6^S'tot(^d, cither in the liver or muscles. A healthy adult can usually 
eat 100 to 200 grammes of pure dextrose without causing any glycosuria, 
but the individual variations are great. 

In mild cases of diabetes the blood sugar when fasting may be within 
normal limits, but a dose of 50 grammes of dextrose will raise the blood 
sugar from 120 mgin. per cent, to above 200 mgm. per camt. Th(‘ fuaximuni 
height may be reached in 1, 2 or 3 hours, and then the blood sugar ret urns 
slowly to its original level (Fig. 9). Sugar is (‘.xcreted in the urim' all th<* 
time the blood sugar is above the threshold of the Idduey for the individual, 
which may be 180 mgm. or 200 mgm. per cent. In the mor(‘ sevens, eases 
the blood sugar is always above the threshold, and sugar is excreted through- 
out the day. In these cases there is a decrease in the power of burning 
sngar, and thc._resj)iratory quotient does not ay)proacli 1 after a meal, and 
may be below 0-8, 'Wheh the carbohydrate metabolism is seriously ups(‘t, 
proteins also cause a rise in the blood sugar, as 58 per cent, of the protein 
molecule is burnt as sugar. The thirst of which the patient complains is 
due to the excretion of the sugar, as apparently this cannot be excreted 
without a good deal of water. 

When the sugar cannot be burnt properly, the metabolism of fat is also 
upset, and the fatty acids, aceto-acetic acid, /?-oxybutyric acid, and ae<‘toiie, 
are excreted in the urine. These are incomplete products of fat metabolism, 
and cannot be burnt completely in the absence of a certain amount of sugar 
metabolism. The amount of acetone excreted in the urine is very small ; 
the aceto-acetic acid forms about 30 per cent, and /3-oxyl)utyric acid 70 per 
cent, of the total acetone bodies if these are present in large amounts. This 
condition is now called ketosis, instead pf acidpsis, as usually there is no 
change in the H ion concentration oF the blood. 
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The amount of carbon dioxide in the alveolar air is usually over 5 per cci^t. 
in healthy persons, but it is reduced when hetosis is present .(Beddard, 
F^mbrey & Spriggs, Poulton). It may fall below 3 })er cent., but this does 
not mean that the patient will pass into coma at once, but only that the 
condition is serious. If it falls below 2 per cent., the patient is usually 
comatose and is unlikely to recover unless insulin is injected in adequate 
amounts. The poisonous substance is probably aceto-acetic acid, acting 

I 

COH 

not as an acid, but through the enolic group || . This acts on the 

CH 

I 

respiratory centre (Hurtley and Trevan;. The alkali reserve (d the blood 
is much reduced in scA'^ere cases and may fall from the normal 44 to 60 vols. 
per cent. 1o below 20 vols. ])cr cent. 

The sugar metabolism is controlled by the internal secretion of four 
glands, namely, that of the islands of Langerhans, this being opposed by the 
stIpfS'fenal gland, the thyroid gland, and the posterior lobe of the pituitary 
gland. 

The islands of Langerhans . — The relation of the j)ancr('a8 to the metalujlisin 
of sugar has been r(?cognised <;ver since von Mering and Minkowski, in 1889, 
showed that complete removal of the gland caused glycosuria and desith of 
the animal. If, in a dog, the remnant be Jth to ’,tli of the whole gland, mild 
diabetes occurs ; if less than .'tb, severe diab(‘tes results (Alhm). The 
pancreas is made up of two glands : — (1) the acinous portion, AAdiich secretes 
the pancreatic juice tlirough th(i ]>ancreatic duct. It has no action on the 
sugar metabolism, since if it is entirely destroyed as a result of ligaturing the 
duct and replaced by fibrous tissue the sugar metabolism is quite unafh^cted 
so long as the islajids of Langerhans are intact. (2) The islands, first 
described by Langerhans in KS(39, art' now n-eognisMi as dci’mittj miitii's, 
forming about j ])ai*t of the whoh- pancreas, and having an abundant 
blood supply. They contain three kinds of cells, called alpha, beta and gamma 
cells, which contain granules in tlicir protoplasm as in the ca.se of the glhnd 
'SSis of other organs. The alpha cells form al)ont Jrd, and the b(!ta about 
frds of the islands, Avhile the gamma cells are feAV in nuinher. The granules 
in the alph.a cells stain difh‘rontly from those in the beta and gamma cells, 
and these again stain dilTenmtly from those in the acinous ])orti(m. Ilouee, 
if the tissues arc fresh, the three kinds of cells in the islands can (easily 
be distinguished from each other. When the surviving islands of a partially 
depancreatised dog are overworked by excessivp sugar or carlxjliydratc 
feeding, only the i)(‘ta cells are affected. The granuhis gradually disaj)pear 
and a vacuole appears (hydrops of the ceil). This process may (•onlinue 
until the cell finally consists of a large vaciio]<\ witli the nucleus flattened 
against one side, whilst all the granules have disappeared. Finally the cell 
breaks up and disappears. If the process is continued long enough the 
island will consist of al]»lia and gamma cells alom;, ;ui<l will be much smalhu* 
than usual. These experiments prove that it is the bet-a ceils w biclj^ c ontix)! 
the sugar metabolism. The action of the alpha and gamma cells is imiaiown. 
The internal secretion of the beta cells had never been isolated until 1922. 
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Baii tkife iu preparing an extract which had 

tIie‘"power of lowering the blood sugar of a depancreatised dog, and of pro- 
longing its life considerably. At first it was necessary to destroy the acinous 
portion of the pancreas by ligaturing the duct thirteen weeks before the 
(extract was made, but now the extract is made from the fresh gland, and 
the toxic action of the trypsin is prevented. 

Properties of Insulin . — The extract of the islands of Langerhans is called 
insulin. Its exact constitution is not yet known. It almost certainly 
contains a ])rotein nucleus, since the purest preparations always give some of 
the tests for proteins. It forms salts with acids, such as hydrochloric acid. 



HOURS OF THE DAY 

Fio. 10. Figure showing the effect of a dose of insulin on the blood sugar and 
urine sugar of a diabetic patient. 

The hydrochloride is a white powder, which is slightly deliquescent, and 
dissolves in acid and alkali, but is destroyed by the latter. It is ^o 
sti^oyed by I>(d 2 sin and trypsin, and, therefore, cannot be absorbed from 
aliment ary canal . 

**jPKe preseSo^ of sufficient insulin in the body is necessary for the correct 
usage of dextrose. Without it the dextrose cannot be stored in the body, 
but appears in excess in the blood and urine. When insulin is present in 
sufficient amount, the blood sugar is normal ; if too much insulin is present, 
the blood sugar is reduced in amount and there is no glycogen in the liver ; 
if nisufficient insulin is present, the blood sugar is increased in amount, so 
that sugar cannot be burnt, and the respiratory quotient falls to about 0^7. 
If enough insulin and dextrose are present, the respiratory quotient will be 
about 10, and the fat in the diet wul be burnt correctly, so that no acetone 
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bodies appear in tlie urine. The precise way in which insulin acts is not yel 
understood, as it has no action on dextrose outside the body. 

The potency of insulin is estimated by its power to lower the blood sugar 
of a healthy fasting rabbit or mouse to a certain level. The amount of insulin 
which lowers the blood sugar of a healthy fasting rabbit weighing about 2 kilo- 
grams to 45 ingm. per c(‘iit. in 2 hours is termed 2 units, and this represcnls 
about 0-2 mgm. of tlie pure product. All th(‘ insulin prepared in tliis 
country has been carefully tested under the supervision t)f th(' Medical 
Research Council. It is dissolved in acid solution, and is of such a strength 
that 1 c.c, contains 20 units (U. 20), or 40 units (IT. 40, double strength). 
If'trpiif- up in rubl)er-ca]>p(‘d ])olth‘s,' and does not d(.'t<‘riorale even in hot 
clinia^. 

If too big a dose of insulin is given to a rabbit, the blood sugar will fall 
below 45 mgm. per cent, and the ainmal may have cpnvulsioirs and di('. 
These symptoms can be relieved at once by the subciitaneons injection of 2 or 
3 grammes of sugar, unless the dose of insulin has heon vevry large. Adnuifilin, 
Tin 1000, 1 'c.c. ffg^xv), or jhluitrin, lU units (1 c.c.), will also relieve tin- 
symptoms at onetg ])ut it is advisable to give sugar aftc'rwards. In human 
beings insulin acts in a similar manm^r, and if sulheient insulin is given tie' 
blood sugar is always lowered. A dose of ,10 units will lower the blood 
sugar of g healthy fasting adult of about 65 kilos to about 50 mgm. ]»('r <'cnt.. 
but usually do(‘s not cc,ns(‘ any sym]>toms of h vpoglycamiia. Human bt'ings, 
considering their much greater weight. ar(\ tlierefore, much more s('nsiiive 
to insulin than a ra])bit. 

When the blood sugar is raised, as in diabetes, the insulin causes a similar 
decrease in the blood sugar provided that a sufficient amount has l>een given. 
The extent to which tie' blood sugar is lowered varies in every f)atient and no 
definite law can be stated. The maximal decrease*, (Fig. 10) occurs about 
3 to 6 hours after the dose, d(*])ending oh’tlie size of the dose of insulin, and 
may persist for about 10 hours, and after that the blood sugar b(*gins to rise* 
again. If the level of the blood sugar was above tlie tlireshold of the kidiu'V 
for sugar the urine will contain sugar, but as soon as the lilood sugar falls 
below the threshold the urine will not contain any sugar. Jf the urine is 
collected every 2 or 3 hours and tested for sugar, it is jeossilde* to de‘t ermine 
whether the blood sugar has fallen below the threshold or not. If the blood 


sugar is lo\vri('d jo jibont 5t) mgm. per cent., then* mav hr sv iiiplnnis dm* to 
the hypoglycaania ; but there is no d(‘hnite h'vel at wliieh all ]>atirnts (h*V(‘lop 
symptoms, since some ]»ati(*nts may feel quite wdl at this level yh<*reas 
others, especially those who have had a liigh blood sugar for a long time, 
may experience sev(*re symptoms although the blood sugar is 90 ingm. 


per cent, or even 140 mgm. per cent. TJic mild j^'mpt oms d lie to J^y po- 
;,|gjjcfiemia are a feeling of inertia, profuse sweating, tromof oTIlfie hahU.s, and 
pain resem})ling hunger pains ; and sometimes mild delirium and 
I tachycardia may be observed. Ra ther more .severe symjhoms are numb- 
* ness of the hands, face and tongue, diyfiopia aia! dilhcully in art ieulation. 
vSevere symptoms are : — (1) A state of unconsciousness resembling a dee.p 
slumber from which the patient cannot be roused. (2) Fits wiiicli may re- 


semble epileptic fits ; these occur chiefly in young children and only rarely 
in adults. (3) A state of inco-ordination of the muscles resembling loco- 


motor ataxia. 
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The mild symptoms are easily relieved by a little orange juice, tomato 
juice, or soiue .of . the. food- of the diabetic patient, provided that it 
iF*giVen as soon as the symptoms appear. more severe symptoms are 

n^lmv(‘(l at once if a sugar Tf the patient is lihabl^^' to 

swallow, adrenalin, 1 in lOOO, 1 c.c. (ll( xv^j, or pituitrin, 10 units (1 c.c.) 
will usually relieve the symptoms at once, but some sugar, about half an 
ounce (25 g.) should he given as soon as the patient is able to swallow. If 
the patient does not respond to treatment, dextrose 5 per cent, in saline 
should be given intravcmously or per rectum. 

suprarenal gland . — The internal secretion of the medulla of this gland, 
called adrenalin, has a defmite action on the sugar metabolism. If it is in- 
jected subcutaneously an increase in the blood sugar occurs, and glycosuria 
may occur if the level of the blood sugar is above the threshold of the kidney. 
An increase in the blood sugar also occurs when the splanchnic nerves are 
stimulated, and ii the floor of the fourth ventricle is punctured, provided that 
th(i sii})rarenal glands are intact. Fear, and excitenient may also cause 
hyperglycfcmia and glycosuria, e.g., Macleod’s football players. It acts as an 
antidote to the excessive action of insulin. The gradual destruction of the, 
suprarenal in Addison’s disease does not affect the level of the blood sugar, t 
although an injection of adrenalin still increases the blood sugar in the usual ' 
manner. 

The thyroid gland . — This has some influence on the sugar metabolism, since 
tin; iUigftr tolcxance is lowered when the gland is active, as in exophthalmic 
ggitre, or if tod" much thyroid extract is administered. When there is 
atrophy of the gland, as in jny;5:oedema, the sugar tolerance is increased. 

The posterior lobe of^tTie pitmtary gland . — The internal secretion of the 
gland has some influence on the sugar metabolism, since in Frohlich’s 
syndrome the sugar tohiiance is much increased. Feeding with extract of 
the posterior lobe causes a decrease in the sugar tolerance. Although 
pituitrin has no direct action in raising the blood sugar, it acts as an antidote 
to -t-W. excessive action of Lnsul^. 

Morbid Ayiatomy . — The pancreas does not show any macroscopic changes. 
Microscopically it may show fibrosis around the islands of Langt^rlians (Opie). 

If the ])aiicreas is fairly fresh, the finer changes, hydrops of the cells and 
absence of Bensley’s specific granules, are present in nearly 100 per cent, of 
cases (Allen). Well-marl'c3 fibrosis and deposition of iron are seen in cases 
of bronzed diabetes, both in the liver and pancreas. E^ddence of syphilis 
may'be pfe^ent Warthin found it at autopsy in 13 out of 14 cases, but in 
my expiu’itmce it is ran'ly seen during life, only 3 out of 60 exhibiting the 
Wass(‘rmaiiii reaction. The heart Is usually small, and occasionally shows the 
vegetations of infective endocarditis. The lungs may show the changes of 
bronclio-jmeumonia, lobar pneumonia or tuberculosis. If there have been 
luu voiis symptoms during life, there may be definite changes in the spinal 
cord, Hucli as sclerosis of the posterior columns. There is no change in the 
sym])ath(‘tic ganglia. 

Lli’iBMIA,— In severe and adyauced cases of diabetes the blood contains 
an excess of faf, either fatty acids or On separation of the 

corpu<«dos the plasma or serum has a pearly white ap{>earance ; this is 
alwa\ ;i sign of the severity of the disease, but patients have occasionally 
made fair reco vofiFs'oT^'tlgaF tolerance. The retinal vessels in lipsemia are ^ 
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very striking objects. In the less severe cases, the arteries afjRcl veins h ave a 
Salmon pink appearance throughout their course. In the more seie^^ 
ckses, the vessels at the periphery become creamy white in colour, although 
the disk, they are still salmon pink. In the severe cases, the distinction 
between the arteries and veiiiS is completely lost and the vessels resemble 
.flat ribbons. The vision remains unafiected. 

^ Symptoms. — The onset of the disease may be very acute and great ^irst 
is complained of ; the very day of onset of the thirst can often be discovered. 
Some of these cases die undiagnosed. Usually the onset of symptoms is 
insidious, with lassitude, loss of energy, or pruritus, thirst not being a promi- 
nent symptom."* Th the mild cases, especially among elderly people, the 
diagnosis is usually made either by accident or in the course of a routine 
examination. In severe cases, thirst is the most troublesome complaint, 
and this necessitates drinking a great deal of fluid and passing a great deal of 
urine. The pruritus also troubles the patient, especially as the usual slluatiou 
for it is the penis in males and the yulva in females. Weakness is usually 
complained of, and sometimes a large appetite is a troublesome symptom. 
Constipation is usually present, and it dates from the onset of the thirst in 
the acute cases. The tongue does not present any changes in mild or treated 
cases, but in severe and untreated cases it is dry and red — the so-called 
“ raw beef ” tongue ; this is only present when the patient is “desiccated,” 
as a result of great polyuria. There is always great losaxif , weight. In the 
severe cases, the volume of the urine may be 4, 6, 8 or even 10,000 c.c. per diem, 
but in the treated case it is usually less than 2000-3000 c.c. The specific 
gravity of the urine in the untreated case may be 1040 or 1050, depending on 
the amount of sugar in the urine. 

Complications.— -(a) Coma . — Formerly this was a frequent termination 
of the disease, but now it should only be seen in — 1. The very acute and the 
undiagnosed cases. 2. The severe and untreati^d cases. 3. As a terminal 
event as a result of any acute infection. Out of 9 cases of coma, 7 showed 
definite signs of a severe disease, 1 became comatose 7 days after the onset of 
the thirst, and in 1 no cause for the coma was discovered (Graham). There 
are two main types, namely — (1) the ^perpnoea is well marked (air hunger), 
but the patient remains conscious until just before death ; and (2) the hyper- 
pnoea is not very obvious, but the patient becomes deeply unconscious a 
long time before death. More usually the patient shows a mixture of these 
two types. The blood p.resmre is low in both types, and the te nsio n of the 
eyeball Js^ veij low. ConstipationTs^ways marked, and the contents, of the 
ihtesfmes* affer death may be enormous. 

(h) Local infections, such as boils and carbuncle^ often occur, and the 
latter is often a fatal complication."^***^erfbfatTng*ulcers of the feet occur in 
long-standing cases with signs of peripheral neuritis. Pigmentation of the 
sMm especially on the back of the hands, occurs in bronzed diabetes. 

Qan^rene of a limb, usually a leg, often occurs in elderly people. 
It is d ue to the associated arterial condition, and not to the diabetic 
condition. ^ ^ 

{d) Pulmonary . — Tuberculosis of the lungs is a common termination of 
the disease, and lobar and bi^diidho-pneumonia are serious complications, as 
the patients pass rapidly into coma. 

(e) Jtenal . — A trace of albumin is often present. (Edema may Dijcui.after 
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two (laytt of starvation, or after the administration of much sodium 
bl na T b r rnate : Ca^FIffiy he present in very large numbers in coma. 

"XfJ The knee-jerks may be lost early, but they may 

return If treatment is successful. I^umbness and parsesthesia may be present. 
Synij)tonis resembling those of tabes dorsalis and due to degeneration 
of the posterior columns may be present. The vibration sense is often 
diminished or even absent in the legs. The temperament of the patient 
often changes, partly as the result of dietetic deprivations. 

(g) Eyes. — Cataract is an occasional complication, and retro-bulbar 
neuritis may occur. Diabetic retinitis closely resembles albuminuric retinitis 
aiid’Ts very difficult ''Ib 'distinguish with the ophthalmoscope. Lipsemia 
retinalis has been already described (p. 409). 

(S) Sexiuil functions. — These may be undisturbed in the early stages of 
the disease, but in the late stages the male is impotent. The female may 
become pregnant, in which case the disease usually becomes worse. The 
child is never a diabetic at birth. 

Diagnosis. — If the urine is tested the presence of a reducing substance is 
readily detected, but the nature of the reducing substance is less easily 
determined. 

Fehling’s solution is still commonly used, but the limitations of the test 
should be recognLsed. Solutions A and B should be freshly mixed, and equal 
quantities of urine and reagent boiled separately, mixed and not rcboiled. 
If sugar is present in more than 0*5 j)er cent., the red precipitate comes at 
once, if in less than 0-5 per cent., it may not appear for one or more minutes. 
Fehling's solution is also reduced by glycuronic acid, uric acid, and creatinine. 
These substances are rarely present in sufficient amounts to reduce the copper 
solution, but when the urine is very concentrated they may cause a slight 
reduction. 

Benedict’s qualitative solution (copper sulphate, 17-3 grammes ; sodium 
citrate, 173 grammes ; anhydrous sodium carbonate, 1(X) grammes ; water to 
KXX) c.c.) is not reduced" by these substances. It is much more reliable than 
Feiiliijg’s .‘lolution and should replace it. Five or three c.c. of Benedict’s 
solution and 10 or 6 drops of urine are boiled together for 2 minutes, or put in 
a boiling water bath for 5 minutes. If much sugar is present the precipitate 
develops on boiling, but small amounts may not cause a reduction before 
2 minutes. I’he test will show the presence of sugar in a concentration of 
0-08 per cent. 

ih‘ju‘dict’8 solution is reduced by dextrose, loevidose, lactose, pentose and 
iKunogentisic acid (alkaptonuria), and special tests are necessary to distin- 
guish these. Dextrose is dextro-rotatory, ferments with yeast, and yields 
crystals of glucosazone. Laevulose is laevo-rotatory, ferments with yeast, 
yields crystals of glucosazone, and gives Seliwanow’s test. Lactose is dextro- 
rotatory, does not ferment with yeast, and yields a lactosazone with difficulty. 
Pentose is dextro-rotatory or optically inactive, is not fermented by yeast, 
and gives Bial's lest,, lloniogentisic acid (alkaptonuria) reduces Fehling's 
and Benedict's solution to a deep brown colour ; the urine blackens on stand- 
ing, reduces an ammoniacal solution of silver nitrate to a black precipitate, 
and gives a momentary deep blue colour with the addition of a drop of very 
dilute ferric chloride. It does not ferment with yeast and is optically inactive. 

If dextrose is present, disease of the other ductless glands and cerebral 
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tumours should be excluded. The pigmentation of tiie skin of the body 
and of the backs of the hands, together witli an enlarged liver (bronzed 
diabetes), should be looked for. Acute and chronic pancreatitis should be 
thought of before the diagnosis of a primary lesion of the islands of Langerhans 
is accepted. If small amounts of dextrose are pn senL it is lu‘(u‘s^a,^y to 
make a complete test of the sugar tolerance, with estimation of the blood 
sugar every quarter- or half-hour for 2 hours after a dose of sugar, in order 
to exclude the possibility of renal glycosuria (see p. 421). 

Tests for Acetone Bodies. — The ferric chloride test.— Add the solution 
dr6p by drop until all the phosphates are “pfecTpTIattHi. As soon as this 
occurs, a violet colour appears if acelo-acetic acid is ])resent in tluj urine in 
any quantity. This is a test for aceto-acetic acid, which can be detf'cted in 
watery solutions in a dilution of 1 in 100,000. In urine, however, the test is 
much less delicate, owing to the interference of the pigimmts in th(‘ urine. 
The presence of sodium salicylate in the urine may cause confusion, but the 
colour produced in this case is purple. The distinction can be made by boiling 
the urine with a little weak acetic acid, and repeating the test when tht‘ uriiu' 
is cold. The aceto-acetic acid distils away, whereas the sodium salic ylate is 
unafiected by the boiling. This possibility of confusion is avoided by always 
using Eothora’s test. 

Rothera's nitroprusside test . — Saturate the urine with ammonium sul]>hate 
crystals, add 2 C.c. of llqildFammoniaD fort., and then a few drops of a fresh 
solution of sodium nitroprusside. If a little aceto-acetic acid is presimt , t he 
permanganate colour develops slowly; if a great deal, the colour develops 
instantaneously, and it is impossible to see through the mixture after 20 to 30 
seconds. When the nitroprusside reaction is strongly })()sitive, the urine' 
should be diluted 1 in b. If the colour still a])jK'ar8 instantaneously and 
deepens rapidly there is a large amount of aceto-acetic acid presmit. Acet-o- 
acetic acid can be detected in a dilution of I in 4CK),0(X), and acetone in a 
dilution of 1 in 10,000. 

I There is no colour test for /I-oxy butyric acid, but it is always present 
\when more than 2 grammes of aceto-acetic acid are present. 

This depends, as in the case of other diseases, on the severit y 
of the attack, the time which has elapsed between the onset of the disease ana 
the commencement of treatment, the skill of the medical adviser, the care 
with which the patient follows the directions given, and the complications 
which occur. The attack is more likely to be severe and raj)idly fatal in 
young people, but quite mild cases are often seen. In elderly peo])le mild 
attacks are the rule, but severe attacks also occur. The prognosis had been 
much improved by the new dietetic treatment introduced in 1915. But, 
although the prospects of life for seA^eral years W(‘ro much better t han they 
had been, the outlook remained a gloomy one for the patient with a severe 
form of the disease. The introduction of insulin has greatly imj)rov(‘.d the 
chances of life of all patients with any form of diabetes, but especially in the 
case of those with the severe forms. How much longer tiiese j)atient8 will 
live it is impossible at present to say, but probably for manv yonTs, pro\ ided 
no complications occur. Insulin has completely altered thq p rognosis in the 
casq ,qf pregpancj. The risks usually attendant on the pregr^y and 
puerperium constitute the chief danger. 

Treatment. — Although the introduction of insulin has altered the 
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f)r()gnosiH, it has not alt(‘rcd the principles of treatment which have been 
in use for the last ten years. Great attention has always been paid to diet, 
but under t he stiinulua of insulin much more attention is being devoted to it. 
The principles which go v^ern treat ment a re : — (1 ) the blood sugar of the patient 
whehTasting bh()ulJl:)e within the normal limits of 008 per cent, and 0*12 
per cent ., and sliould not rise above 0*19 per cent, at any time of the day. 
It follows from this that the urine should never contain any sugar. (2) The 
urine should cont-ain either no jicelp-acetic acid or a ni ere trace. (3) The 
patient should understand that a large jiortion of the reserve power of the 
islands of Laiigtuhans has beim lost, and that he must arrange his life so that 
th<‘ surviving islands of Jjangerhans are never ov(‘rworked, i.e., the insulin 
requirennmts should be as small as possibhn Moderate T«\strictions of the 
carbohydrate iiui v b<‘ sutfieae.nt to prevent glycosuria in tlie mild ty]>e of case 
whicli fK'curs among elderly people, but in the great majority of cases this 
is quitr inade(juat(;. Kcmovai of carbohydrates from the diet without reduc- 
tion of the fat and protein of tiie diet is a dangerous practice and has in the 
past precipitated tlic onset of coma. Treatment should be begun as soon as 
tlie diagnosis h.ls been inadfC It is convenient to watch the output of sugar 
and acc1(jii(‘ bodi'‘s for oihj day on an ordinary dii t, but if the patient is 
s'Tiously ill tjjis sliouhi be omitted. Th(^ ])atient slauild be i/i ]>ed. 

In .'Vilen's original plan the patient was starved until no sugar was excreted 
in the urine. Prolonged })eriods of starvation are no longer necessary, but 
a short one of on(* or two days is very useful, as it is often sufficient \>o lower the 
blood sugar to normal and it makes the patient much more amenable to 
the drastic reductions in the total amount of food allowed. If it is desired 
to avoid a j)eriod of fasting, the patient may be givtm at once a diet which is 
jus- stiflieimit to satisfy the basal needs of the body. The following calcula- 
tions are nec(;ssarv in ord(‘r to do this accurately. The patient’s weight 
and iKUglit are Tn:irl:(*(l on tli*‘ Boothby and Sandiford Xomograph ()). 399). 
'I'iie figUTc for the surface ;trea of the body is notetl. Example : TTeight, 
03 inches ; \n right, l‘>2 lb. ; surface area, EG2 s()uare metres. The calories 
required for each s(juan‘ metre of body surface are lound in the. Aub-Dii Bois 
table below, wl ieli in the (aise of a man aged are found to be 1497. 


Ami-Dc r»<>is I’vKi lUajiiiivnuMit {mm- S< juare .Metn' ot jimly Nurtuee. 


A-e 

('•ll.’irs 

pciclav. : 

: Age 

! (/alocics 

per da\ . 

(yi-ar.s). 

M. 

! F. 

1 (years). 

i 

1 M. 

1 

F. 

10 

li’.hi 

IlMK) 

20 30 

i 948 

888 

li‘ 14 ! 

IlMM) 

111b 

:;o 40 1 

94 S 

87b 

11 lb 1 

11"} I 

lo;ig 

40 ;>0 I 

924 

8r»4 

lb IS 1 

io:;l' 

ur>o 

.aO bo j 

1Hm> 

j sio 

I s » 

:is4 , 

012 

» TO j 

i S7b 

1 sib 


.M. 

~ males. 

.R -- females. 




('alculnfx' n‘(|uir<'me!it in cliildi'en aeoonling to weight. Up to - 
L’L^ II). . . . . . ' 21 '!’) eals. lb. 

2'2 lb. . . . . 25-0 

44 II). . . . . . 25 0 
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An approximate result may be obtained by multiplying tiic patient’s weight 
tho error never being large. Tlie diet must be correctly balanced, 
and the mimber of grammes of fat should equal the sum of twice tlie number 
of grammes of carbohydrates plus half the number of grannues of protein. 
This is best expressed by an equation F=2 C+| P. The caloric value to be 
given — in this case, 1490 — is then divided between the carbohydrate, })rotein 
and fat in the following way. For an adult, | g. of j)rotein per 1 lb. of body 
weight is allowed. In the sample case the aliowance is 66 g. This figiin^ 
multiplied by LI (the caloric value of protein) gives 270 calories and leav(\s 
1220 for division between the carbohydrate and fat. In order to piev(mt 
any ketosis, the balance between these, two must be carefully struck. If 
the caloric value —1220 — is divided by the arlntrary figure 30, the quotient 
is the amount of carbohydrate to be consumed per diem — in the sam[>h‘ 11. 
This figure multiplied by 4-1 (the caloric value of carbohydrate*) giv(‘s I6S 
calories; 1220 minus 168 leaves 1052 calories for the fat, and tliis figun* 
divieled by 9-3 (the caloric value of fat) gives 114 for the grammes of fat. 
The eliet is then prescribed as : carbohydrates ((/), 41 g. ; protein (1*), 6() g. ; 
fat (F), 114 g. ; calories (Gals.), 1490. The total ame)unt of e-a lories is 
dividcel into four medals, of approximately the* folle)wing amounts:- Break- 
fast : C, 13-5 ; P, 22 ; F, 38 ; Cals., 499. Middav : G, 9 ; P, 15 ; F, 25 ; 
Cals., 330. Tea: C, 5; P, 7-5; F, 12; Cals., 163. Evening: (k 13-5; 
P, 22; F, 38; Cals., 499. This is called the ‘‘ Mainteiianee* l)ie*t.’' The 
behaviour of the blood and urine sugar is watvhed, and insulin is adminis- 
tered according to the princi{)les discussed later (p. 416). If a fast has 
been given, it may be broken in many diflerent ways, but tin* following plan, 
known as the ladder diet at St. Bartholomew's Hospital, is simple to carry 
out, and can be varied very easily (see ]>. 415). 

If the blood sugar Ls normal when Diet 5 is reached the question of insulin 
should be considered. It is possible that insulin is not actually required, but 
a small dose, such as 5 units of insulin, will often greatly improve the clinical 
condition. After a few weeks or months the insulin can be discontinued 
and the progress watched. In the mild cases the diet can be increased by 
the addition of 1 or 2 ounces of bread and 4 ounces of juilk. Extra j)rot(*in 
and fat may also be given if necessary, in order to keep the body weight 
constant. The diet may then be set out as follows ;- ( 'arbohydrate 53 
grammes, Protein 65, Fat 130 and Calories 1688. Diis amount of food may 
be sufficient to make thin and wasted patients gain weight, but if not extra 
protein and fat should be added in the j)roy)ortion of 12 g. ]>r()tein' to 6 g. 
fat every 2 weeks until the weigiit does begin to incr<*as<‘. Very fat ])atieii1s 
should continue to lose weight until a, reasonable weight is attained, if 
the patient is intelligent enough he can be givf'ii a set of diet iabh's and 
allowed to clioosc his own diet. The tal)les of Harrison and Bawrenee are 
very convenient, as tlie amount of carbohydrati*, protein and fat in the 
various foods is set out in a convenient form. 

If the patient is unintelligent, the diet should be carefully set out with a 
list of alternatives. A hospital patient is usually content with much less 
variety than in the case of the well-to-do. 

It is important to arrange the diet so that there is a proper balance 
between the substances which cause a ketosis and those which pre- 
vent it. 
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The sum of the ketogenic substances • n i , 

,n, f ,, .L- 1 ^ • I i. IS called the aketogenic ratio, or 

Ihe sum of the anti-ketogenic substances ® 

the A,K. ratio. This ratio should be between 1-6 and 1*7. Pure carbohydrate 
is 100 per cent, antiketogenic ; pure protein is 58 per cent, antiketogenic and 
4G per cent, ketogenic ; pure fat is 10 per cent, antiketogenic and 90 per cent, 
ketogenic. The A.K. ratio will be 1-6 when the fat is equal to the sugar of 
the diet multiplied by 2*16 + the protein of the diet multiplied by 0-635. This 
is written F = 2-1G C +0-635 P, or more sinipjy F-=2 C + ^ P. When the 
diet is correctly balanced, there should be no trace of aceto-acetic acid, as 
shown by the nitroprusside test. If, however, the reaction only develops 
slowly, the amount of aceto-acetic acid is insignificant and the diet may be 
considered as correctly balanced. The use of insulin has enabled the amount 
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of carbohydrate to be iniieli less than the hypotJietical \'alij<\s ili'.inu nihul 
by the above equation, and the A.K. ratio is important in children and when 
no insuJin is bein^ injected. 

If tlie urine still contains sugar or if the fasting valut' of tin' blood sugar 
is above 200 nigni. ])er cent, when lliet f) is rt'aehed, or the ])ati<‘nt is on the 
maintenance diet, he requires insulin in order to allow him to r(*st th(i 
islands of Langerhaus properly. The initial dose should b(‘ 5 or 10 units, 
and if after 3 days no change lias takmi ])lace in th(‘ blood sugar tin' dose 
should be increased by 5 units at a time (‘very third day until the dose is 
20 units. The patient sliould ])e in bed and under projx'r sup('rvi.sion of 
tiaiin'd nurs('s, and it is an advantage to hava' facilities for estimating tin' 
blood sugar. If this amount is not suhici<‘nt to l(>wer the fasting vahu' of 
the blood sugar to normal, 5 units of insulin should be givt'ii about b p.rn. 
The eveniug dose should then Ix' incn'ased evi'ry third day hy 4 units nntii 
it reaches 20 units. This amount of insulin is siillieic'iit to lower the hiood 
sugar to normal in the gn^at majority of cases. In a f('w eases tin' insulin 
must be still fiirth(‘r inereased, but it should only be done if tin* [>ati(‘nt is 
under very eaixdul supervision. It is sufficient to estiniatr tin* blood sugar 
once or twice a week, provided that the patient i.^ resjanidijig After 

the fasting value of the ]>lood sugar has beeu n'duced to normal it may 
be neci'-ssarv to (hu rease tln^ dose of in.sulin, and a careful wateb should be 
k(‘|)t for any synijitoms of ov(‘rdosag(*. The patient sliould b(‘ told lo rcfiort 
any syni|)toms, and th(‘. nurses must know liow to treat tinmi. eiiln'i- with 
orange juice, or sugar, or adrenalin (s('(‘ p. 109). 

If it is not possible to estimate tin* blo<Kl sugar, treatment with insulin 
may fie carried out provhh'd that tin* uriin' is collected in b-liourh’ periods 
and test('d for sugar. So long as the blood sugar is abovr lln^ threshold, i.c. 
above 180 mgm. per cent,, the urine will contain sugar, but if tin' dost', of 
insulin is adequate to lower the blood sugar below I80 ingni. p(.'r cent, the 
urine will not contain any sugar. It is then important to t(‘st (‘aeh succei'd- 
ing specimen, so as to b(3 able to say when ihv blood sugar ris(‘s above. 180 
mgm. ])er cent, again. By testing tin', urine in this way the fasting value 
of the blood sugar may be lowered to below 180 ingni. per cent., but after 
that it is very difficult to say whether tin* fasting value of the hiood sugar is 
normal or not, and it is essential that the blood sugar should be i^stimaied. 

Wh(3n the blood sugar is normal tln^ <|U(*stion (d tin* incnuise in tin* di(‘{ 
must. 1)0 consideied. If the patient’s weight, is d(*creasing. In* is not havini: 
enough food, and the protian and fat sliould he increas(‘(l b\' about lOU cnlories 
at a time eveiy W(*e4v until the w(*.ight begins to increase slowly. If tin* 
weight is eonstant and the patitmt is not more than 10 yier cent.. nnd('rw<‘ight , 
the caloric value of th(3 food is adequatt*.. If the patient is gaining weiglit 
rayiidly, the food is too iriuch and should }>e d(*.creased, but exi'rcisi* ma\ also 
cause a reduction in weight. If the j)ati(?nt insists on having more carho- 
hydrate, it should be given, with the addition of I unit of insulin foiycuch 
2 grammes of simar. In this case tlie insulin should be glvi'u about .30 minut(\s 
before the carbcdiydraO; is taken, in order to yircvent tin* l>h>od sugar rising 
either too high or falling too low. It is not good praf'tice to give 30 uniU of 
insulin witfe a large amount of carboliydrate, say 2 ounces of bread, becaiisf* 
tTuTfe is always the risk tliat the carbohydrate may not lie alisorbed and the 
patient' niay then siiffer severely from hyy)Oglyoa*rnia. Active exi^riuse may 
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causo, hypoglyca3inia, in which event extra carboh yd rnte sljouJd always he 
available. 

The patient should understand the composition of his diet, and liow to 
vary it. 


Food Value.s 

Table I. (‘ontains some of the carbohydrale-eoniaining foods, and 5 grins, 
carbohydrate are contained in the following wedghts of the edilile jiarts of 
vegetal)h‘s, fruits and nuts. The vegetables are cook('.d, unless otherwise 
stated. Any om; item, therefon% may be subslit u1 rd for an\' other witfiout 
risk of serious error. 


TABLE I 


A. VEEE'rABLES 


ElUHTS 


a roup 1 


Aspuraffua 

1 1 

CahUij^o 

lii 

Caulillower 

12 

Celery (raw) 

17 

CiieiiTTibt'r (raw) 

le? 

French Bf'nns 

lil 

D'ttuee 

25 

.Mu.st.anl ami Cre.s.*; 

55 

Bhuharl) 

50 

Radi.shes (raw) 

1 1.‘ 

Sea kale 

liil 

Spinaeli 

15 


(houf) 2 — 


BnisMcl.M Sj»routs 

t) 

JeriLsahun Artie hokie 

5 



.Marrow 

s 

'I7)ma(ot‘s 


'PurnijiH 

5 


(ho up 5 - 

B<'etroot 

2 A 

Carrots 

•*u 

Onions . 

5 

Barsnipa 

Ptias, Oreon 

1/ 

li 

Potatoes 

I 


A]t]>le . . . .2 oz. 

Ajjricot (freflli. with ptone) . 4 

Jhinana . . . . 1 

Blarkl)erric‘S . . 

( ’hf-rries (wit }i .stone) . , .‘J 

iMinsoji.s (witli stoue) . . 4 .. 

(raw rij>r) , . it .. 

., (uiirijw, ^te\ve<l) .11 

(ireeF.tra*.^' (wit I) .stofir) . . 2^ .. 

Ki-iiit . . .‘1 .. 

m-ajK'S . . . . If ., 

.M<‘lofi .... ii;l 

( UviTi^es . . . • -4 

I*(‘aehes (witt) stone) . it .. 

fVars . . . . 2.^ .. 

IMiinis [ V, it li steiie) . . 2 , . 

lva.s|>l)eiiie‘s . . . . 0^ ,, 

Red or IMaek Currants . . 4 f 

St rawlx rri**'^ . . 4 


C. NUTS 


Aliiiomls . .1 o/.. 

Brazil NuLs . . . 2^ 

Chestnuts . • i ♦, 

Hazed Nuts . . . lA ,, 

Walnut. s . ll .. 


J). SLkVKCHY FOODS 


Milk . . . . 3.t oz. 

Breml . . . • ^ . 

J>ry Oatmeal . . . j ,, 

Rico J ,, 


27 


Afteu* R. 1). Lawron<':o, Thr. Diabetic Life (.1. ami A. Chundhll). 
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TABLE TL- PROTEIN AND FAT 


The foIlowiiiLj ailieh'S of food eoiituiii approximately 6d) to 70 fj^nns. })tolein. and 
6-5 to 7-0 ginis. fa(, ami may be substituted for each other without eausiug serious error. 


oz. Boof. 

1 07. 

Rabbit, witli tlu* n<l<lition of | oz. 

,, Mutton. 


Butter. 

,, Lamb. 

1 „ 

VVliitt* ki.sb, with the addition of 

,, Veal. 


1 07. Uuttt*!-. 


3 

4 

Ham. 

07. . .Sardines. 

.1 

t’beoso. 

,, Salt Herring 

1 A . ’ 

Bacon, but :l oz. Butter should 

,, Salmon. 


be deducted from the Butter 

,, Chieken with the addition of ] n/.. 


ration. 

Ihitter. 

b 

( 'rcr. Ill 1 oz. I’utti'r. 


1 grm. 

Brotein 

4 1 (’alori(‘s. 

b-2.7 gnus. Frotciii 

1 gnu. Nitioge 

i 

( 'a rl)oli ydratc 

41 

1 kilogram 

2-2 lb. 

1 ,, 

Fat 

u-:i 

do grm.s. C)r cubic cent i 


1 ,, 

Alcohol 

7 

im'tres (<*.<•.) 

1 07. 


A patic'id at rest re({uires 2,7 ealurie.s per kilo body uiuj^ht per 24 hours, approvi- 
mately 1 eak)ri(‘ ]K‘ 1 - kilo p('r hour. 

Diabetic foods should only be eaten when their exact (■on)[)Osition is 
stated, Some of the so-called diabetic foods contain over 40 ])(t c('nt. 
of starch, so that only a small portion of the starch of tlu‘ bread has been 
removed. The diabetic bread should be eaten as a part of the [»rotein and 
fat ration, and'never as an addition. Diabetic jellios and jams all contain 
aho'ut 20 per cent, of glycerine, which is burnt as sugar and must, therefont, 
be included under the carbohydrate ration. 

The general health of the patient siiould be* trrat(‘d. Any sources of 
infection, such us pyorrhoea, cholecystit i.s, boils, et(a, n‘(iuc(‘ tie* sugar toh'r- 
ance considerably. The possibility of syphilis should also be impiired into, 
and, if necessary, treated. 

The after-treatment is very important. Tin* paiiajit should be taught as 
much as is possible about the disease and diet, for if he iimhjrstands the prin 
ciples concerned, he is much more likely to carry out tlic treatment corn^ctly. 
He should also be taught to test the urine with Benedict’s solution. If no 
insulin is taken liu* urine, })assed after the (‘veoing nu al should be t<‘ste(i, 
but ii insulin is used the urine immediately bc'fore the injection in tiu* niorni/ig 
or evening slujuld be, te.sted. 

Medicinal treabnent— -Many preparations of the f)ancreas or of lierb.s 
which can be taken by mouth are extensively advertised. With one excep- 
tion they are all valueless as well as being expensive. Synthaliu, 10 nigins., 
with deeholin, 25 rrigms., given for 3 days at a time wiTh one dii^ ’s rest, has 
a definite though slight actifm Otli tlu'^ gflTCOf^uturanTI' g^yei^^^^ manv 

cases. It has the great disadvantage that it pflenjyaiises J[f)X)c. effects, such 
as dyspepsia, vomiting and jaundice. It shoubTnotTTi^rcconiiuend^^^ unless 
the patient refuses insub Ihirgatives are of gr(‘a,t importance, and tin* 
nece.ssity of an efficient daily evacuation sliould be insisted on. Ext. aloes, 
gr. iv, ext. nuc. vom., gr. J, in ]uil form, one to two at night ; inf. of senna 
pods, ten to tjjirty ; ])henolpht liaJein gr. ii i\ or nujiv in licjuid paratlin 
.hi b.d.s., are the most efficacious ; .salines, toget her wilT tinct . jalapa* ca). hss. 
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h1k)u 1(1 only be used in einergeiicit s. General tonics which improve the 
healiii jnay be used. Opium used to b(; of assistance in the late stages of 
the disease, bul should not be rerpiired nowadays. 

(7maa, ' -Tljis requires prompt and energetic treatment with large doses 
of insulin. 'Die jiatient is sometimes very cold and collapsed, and he 
should be made war m as so on a>s yjossible. by means of a hot air bath, or, 
if this is not availalile, by liot water bottles, as in the treatment of surgical 
shock. The blood sugar is usually high, over mg. per cent., and it is 
safe to giv(^ 30Ti> ,.&0 Units of uijuJin as soon as tlui diagnosis is made without 
wailing for a lilood-sugar determination. If it is not possible to estimate the 
blood sugar, a dose of 50 gramme s (2 ouncesl of dextrose should be given b}i 
moulli or by an roso |7l la g< *a 1 t u , and to^75 units of insulin. If there aref 
no signs of returning consciousness in'S'liours, anotier 25 units of insulin, 
together with 25 grammes (1 ounce) of dextrose in solution, should be given. 
The urine should be collected every 3 hours, by catheter if necessary, and 
tested for sugar. The urine for the first 3 hours after insulin is certain to 
contain sugar, and if the urine for the 4th to 6th hours contains sugar, it is 
s;ifc to gi\'c .30 to .50 units of insulin. If^ howevm-, the urine for the 4th to 
()tli hours docs not contain sugar, it is dangerous to give any more insulin, 
uiTless‘“sugar, in the'^pioport ion of 2 grammes to 1 unit of insulin Is given by 
thehnouth or int ra v(‘nously at the same time. If there is any doubt as to 
whether the patient is r<‘cova*ring. this latter jirocedure should always be 
followed. If the condition, ltowev(W, is im})roving no insulin sliould be giv(m 
until sugar rt appi ars in tin* uriiu'. Wafer in as large amounts as is possible, 
(‘it her by inoutii or by nasal catheter, should be given ; at least 10 ounces 
each houi' for SOUK' 6 hours. TFnie patient is vomiting and cannot ndain 
tliiid, it i> iK-ccssaiy to gi\'c s^ljije_ int ravencuisly. which may ha^•e to be 
repeated e\'crv 1 hours. An (\st im.atTon'bf T[rc"7!a*;noglol)in should be mad(* 
at intervals, "in order to determine wludher sul}ici(‘nt fluid is being given 
or not. Two .ounces of castor oil sliould b(-* giv(.‘n with the first drink, as 
tln'sc patients ai’e neaily always very (a»iisn . In coma tlie alkali 
res('rv(‘ is alwa\'s much naluced, and s t hIluhl L ica r I ) t > i 1 t, c i.s of assistance, 
altliougli th(‘ enormous do.ses wliicli wcic admiiiistmcd before the discovery 
of insulin should not he givtm. A dose of 12 giaiamvs i_3 dnus^) is ^nfficknt, 
and no advantage is to h(’ gained by giving a bigger do;o'. After tlie patient 
has been (*onscious for about 2 days, a diabetic di('t should be givum. 

K\'ery patimit in coma should be examined most carefully each day, in 
order to d('tcrmine whether any other disease is present. In 7 out of 9 cases 
admitted to St. Bartholomew’s Hospital in the first year of insulin treatment, 
an acute ijih'ctioip e.g., acute otitis media, parotitis, or gangrene of the 
l ung , was present. The a ppto’lfftntc'” treatment shdiiTcT be i'n^flfiffed^as soon 
as ])ossible. 

Acu te inhudion s, such as i nfluenza , usually cause a considerable diminution 
of the sugar tolerance. If the infection is of mild degree, it may be sufficient 
to inen^ase the dosage of insulin by 2 or 4 units for soiqe days. If, however, 
th(^ infection is of severe degree, it is important that the condition should he 
adequately treated, so as to prevent (1) any danger to life, and (2) any per- 
mane.nt diminution of the sugar tolerance. The same procedure should be 
adopted as in the treatment of coma (Fig, 11 ), but the dose of insulin should 
be much smaller, unless the patient is very ill. Provided the urine is collected 
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in 3 hourly periods and tested for sugar, a sufficient dose of insulin may be 
given with safety, and thus reduce the ill-effects of the infection as much as 
possible. 

Surgical operations were always contra-indicated before insulin was 
known, but they may now be carried out, provided certain precautions are 
observed. The patient’s blood sugar should be reduced to normal, provided 
that there is time to achieve this. Gras and oxygen, local or spinal anaestlndics 
cause no ill-effects. Neither ether nor chloroform should ever be given alone, 
but the former may be given with gas and oxygen if deep ansestliesia is 
required, but as little as possible should be used. Fifty grammes ( g qz .) 
of sugar, together with 26 units of insulin, should be given about 2 hours 
before the operation, in order to have plenty of sugar ana insulin in the body 
at the time of operation. " After the operation the appropriate diet for the 
surgical disease, together with adequate amounts of insulin, should be given 
for the first few days, but as soon as possible the usual diabetic diet should 
be given and the blood sugar controlled again. If pregnancy occurs it sliould 
not be terminated unless there are other complications. 


bgn g(j l£L!s 

Test j insulin! 

! 75UNITS 

Red Sugar 
Yellow 

Green j 

Sl. Green ' 


INSULIN 

SOUNITS 


4 

i 

^.4 


INSULIN 

20UNITS 


INSULIN 

30 

UNITS 


VZJ 


0 5 8 0 

0 3 e 9 

HOURS AFTER INSULIN INJECTIONS 


Fio. 11. Figure showing how an adequate dose of insulin can he arrived at by 
testing the urine in a patient i n diab etic coma. 


L.®;vulosuria is a sign of some incompetence of the liver and should 
direct attention to that organ. Slight reduction of carbohydrat(‘S and of 
fruits is usually sufficient to check it. 

Lactosukia occurs (1) during lactation, (2) when suckling suddenly ceases, 
and (3) in breast-fed infants with enteritis. 

Pentosuria is a rare occurrence. The majority of the pa.tients are 
Jews. Of 7 cases, 3 were Jews, 2 Greeks, and 2 English (Cam midge). 


Renal Glycosuria 

This is an uncommon condition which is apt to occur in several members of 
a family. Although the blood sugar lies within norma! limits, dext rose mav 
be present in the urine either throughout the day or oTily after a carbo- 
hydrate meal. The sugar is usually small in amount, i.e., less than 10 
grammes per diem, but several cases are reported in which 20 to ,‘iO grarnniea 
were excreted in the day. The amount of sugar in the diet has little 
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influence the total su^ar excretion. The diagnosis should only be made 
after a series of observations. A comjdete test of the sugar tolerance with 
doses of 26 to 50 grammes of sugar should be made. Estimations of the 
blood sugar should be made at intervals of half an hour for 2 to 3 hours after 
the dose of sugar, and the amount of sugar excreted in the urine should be 
estimated. Jf sugar is present in the urine, although the blood sugar does 
not rise above 180 nigrn. per cent, at the end of 30 minutes and has returned 
to tlj(* normal level after 2 hours, the [)atient probably belongs to the renal 
glycosuria class 

The prognosis is good, and no treatment is required once a differential 
diagnosis is made. It is wiser to treat all doubtful cases with moderate 
restriction of the carbohydrate ration (1(X) grms.), and to repeat the sugar 
tolerance ti st in 1 to 3 months’ time. Very little harm can be done by this 
prucedun*, wliile much damage can be done if a case of true diabetes is 
treated with no dietetic restrictions (Salomon, Graham). 


GOUT 

A disease in which there is a disturbance of the purin metabohsm and an 
increase of uric acid in the blood. The clinical sign is an attack of acute 
arthritis with a deposition of sodium biuraie in and about the joints. 

iEtiology. — rredi^sina causes . — Gout is much commoner among certain 
races, c.g. tiie Englisn ana Germ^ It is practically unknown among 
native races It does not follow, however, that this is a racial peculiarity. 
It is much commoner in temperate than in tropical climates, but it is unlikely 
that the climate plays any part in the causation of the disease. The evidence 
in favour of gout being an hereditarj disease is very strong, as a history of 
ji gouty ancestry can be obtained in 50 to 80 per cent, of the cases. A 
history of gout in the family was obtained in 75 per cent, of well-to-do 
patients and in 50 per cent, of hospital patients (A. B. Garrod). This evi- 
dence suggests that the disease is chiefly hereditary but may be acquired. It 
is not the disease which is inlierited, but only the predisposition to it, and 
the dis(‘ase may lie latent until it is evoked by other causes (Llewellyn). 
It is a disease of middle life — between the ages of 35 ftud 51) — but it may occur 
much younger, even in schoolboys who have a strong hereditary taint. 
The malady is very much more common in men than in women. Women 
form only 5 to 20 per cent, of the patients in most statistical tables. 

Ex(^i]^ gms ^. — Food plays a part in the causation of the disease, but 
it is'^raiher the qiiantity than the quality which matters. Meat and the 
purin bodies in tea, etc., probably have little effect, but sweetbreads 
may be actively harmful. Spirits have little effect, and gout is almost 
unlaiown in Scotland. Beer is much more potent and is probably partly 
responsible for the prevalence of gout in England and Germany. The^ 
stroj^ w2n(-^s like port and sherry, and the red wines such as Burgundy and 
claret, are also probably res|)OiisibIe for much gout among the well-to-do 
classes, and champagne has a bad reputation. The light white wunes like 
Graves and liock are less evil. Gout was formerly very common among 
lead workers in England^ and it seems to be a concomitant cause. Trauma 
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plays a great part in the causation of the acute attack. The big toe may 
be affected so freqmmtly because of the pressure of the boot. An injunuj 
joint may be tlie seat of tlie first attack of gout. Syringing the ear of a 
gouty patient for cerumen was followed by an acute attack in the external 
auditory meatus (A. E. Garrod). Local sources of infection are very common 
among gouty patients, e.g. septic gums and tonsils. These used to be called 
gouty manifestations, but Llewellyn thinks tliat they may be res]Kmsible 
for causing the attack of gout. 

Physiology and Pathology. — The fact that sojii urn bi urate was deposited 
in and around tlie joints suggested that uric acid played an essenlial part 
in the causation of gout. After A. B. Garrod had demonstrated by means 
of his thread test that the bjoqd of gouty patients contained uric acid in 
abnqrmal quantities the liypotEesis seemed to be proved. The problem is, 
however, not so simple as was thought at first. 

The uric acid which is excreted in the urine of liealthy people on an 
ordinary mixed diet comes from two sources, exogenous and endogeiiou^^. 
When all the exogenous sources of uric acid, e.g. moat, fish, sweetbr(‘a(l, tea 
and coffee, etc., are removed from the diet the output sinks to a level of 
0-5 to 0‘7 gramme per day. This amount is fairly constant for each indi vidual . 
If all proteins are removed from the diet, the endogenous uric acid out]>ut 
falls to a lower level than before (Folin). The removal of carbohy<lrates 
and a reduction of the caloric value of the diet also cause a d<‘crcase in the 
endogenous uric acid output to the lower level (Graham and Poulton). The 
endogenous uric acid output is believed to come from the breakdown of tin* 
cell nuclei of the body, i.e. wear-and-tear, but it can also be synthesised 
from liistidin and arginin (Hopkins and Ackroyd). When tlie CaXogenous 
piirins are eaten, or when uric acid is injected, there is an increase in the uric 
acid output, but the whole of the uric acid is not excreted in one day. If 
cinciQphen is given at the same time, the excretion-rate of the uric acid is 
increased. 

The blood always contains uric acid, and the limits of nornml variation 
in health are 1 to 3 mgms. per cent. The total uric acid in the blood 
of a man weighing 10 st. 3 lb. or 65 kilos would be 0-05 to 0*15 
gramme, assuming that the blood constitutes ^^«th of the body-weiglit , i.e. 
5000 c.c. 

In cases of gout there is usually a considerable increase in tlie amount of 
uric acid in the olood. Before an attack thfe blood may contain 4 to 6 mgms. 
of uric acid per cent., though occasionally between the attacks iher^ may be 
only a slight increase. The uric acid may also be increased in some people 
who have never had gout ; thus, in leukaemia, where there is a great destruc- 
tion of leucocytes, and in severe cases of nephritis. The increase in the 
uric acid in the blood is, therefore, no t g^th og no mo ni c of gout, aTtlioiigh it is 
extremely suggestive of it. 

In gout the output of uric acid varies widely. It may be quite small in 
amount, less than 0*20 gramme per day, or it may be equal to that excret ful 
by healthy people. Before the attack of gout it is usually very small in 
amount, but the paroxysm always causes a great increase in the outj)ut for 
a few days only. When purin bodies are eaten by a gouty patient, or if uri(' 
acid is injected, there is great delay iii the <‘Xcretiou of urie acid. If cincopiu'n 
is given at the same time, the urie acid is excreted mucli iiiore rpiickly. 
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Tho Hiininiition in the urio acid out])ut may be due to an increased destruc- 
tion in the body or to its retention by the kidneys. TJiere is no evidence 
of incr<;ased destruction in tlie body, as the bJood of a patient before an 
attack may contain 4 to 6 mgms. of uric acid per cent. This suggests 
that the uric acid is retained by tije kidn(*ys. When cincophen is given to a 
j>atient whose blood contains 4 to 5 ingrns. per cent, uric acid there is a 
great incr(‘ase in the uric acid output and a decrease in the uric acid in the 
blood (Kolin and Lyman). The “extra” uric acid excreted in 6 days 
(Fig. 12) was 1-9 gramme, while tlie blood uric acid decreased from 4-5 
mgms. to 2*9 mgms. per cent. The “ extra ” iirh; acid must come from 


URIC ACID f iNr ot-HtN XlV iRi'iNi PtR DAY 



I 10. iJ. I'li^urc shuvMiijj; tiu- increase* iii the output oi urii' acid in the urine and 
the decreasi* in the uric acid in the blood after cincophen. 


the uric acid in the body fluids, as the blood does not contain enough uric 
acid (Graham) (Fig. 12). 

The evidence points to the view that although gout cannot exist in tin* 
absence of excess of uric acid in the blood yet uric acid is not the cause of 
gout. 

Tlie essential change is the deposition of uric acid as sodium biurate in 
thejQijits- "I’he sodium bi urate appears to be plastered over the surface 
of the cartilage, but on microscopical examination it is seen that there is a 
layer of curtUage over the d eposit , w^hich is always interstitial. The de- 
])osits may be quite small or enormous. TnTnany cases the structure of 
the bones is destrm^ed and replaced by sodium biurate. The ligaments, 
tendon sheatlis and bursae are also infiltrated. The big toe joints may 
contain sodium hiurate, a,lthough the patient has never bad an acute attack 
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of gout. The skju covering a tophaceous deposit may ulcerate and break 
down, and small masses of sodium biurate may be discharged (chaJkyjii^ll. 

ToM - — Sodium biurate is also deposited in the cartilagt^ of the^^r, 
especiaHy in the outer margin of the pinna. The tophi appear as wFite 
nodulps, and uric acid crystals can be recovered from them, which also give 
the inm'^CPpde test and a blue colour with Folin’s phospho-tungstic reajgejiit. 

The kidneys. — An uzatic depoiut may occur in the pyramids. Norman 
Moore foun^ it in 12 out of 80 cases. Well-marked changes of clironic 
interstitial nephritis are often found. 

Symptoms. — The earhest sign p.f gout is often the deposition of sodium 
bi urate in the cartilage of the ear (tophus)* This stage usually jiasses un- 
noticed, but is sometimes accompanied by an intolerable itching or tenderness. 

Acute gout. — -TEe first attack of “ classical ” gout usually occurs at 
night. There may have been a few preliminary symptoms, such as dyspej)sia, 
slight pain in the hands, and irritability of temper, but the patient goes to 
bed feeling well. “ The patient suddenly wakes with pain, more or less 
intense, in the ball of one great toe, frequently accompanied with a shght 
shivering ; the pain in the toe gradually increases and is attended with a 
sensation of burning, throbbing, together with great tension and stiffness ; 
heat of skin and other symptoms of febrile disturbance usually follow the 
shivering, accompanied with a considerable degree of restlessness (A. B. 
Garrod). The temperature is raised to 101® or 102® F., but after a few 
hours the patient begins to sweat and finally falls asleep. “ In the morning 
the toe is sw^ollen, the skin shiny, tense and dark red, and the whole joint 
is extremely painful ’’ (A. B. Garrod). Usually the acute pain lessens in 
the daytime, but returns with great \uolence in the night hours. The 
temperature remains high and the temper of the patient is irascible in the 
extreme. The attack may last many days or pass away in two days. When 
the attack is ceasing “ the inflamed joint becomes less tense and swollen, 
and pitting is readily produced on pressure ” (A. B. Garrod). The attack may 
spread from the great toe to the other joints of the tarsus or to other joints 
of the body. The first joint of the big toe is most commonly affectt‘d. The 
ankles, knees and small joints of the hand and wrists are next in the order 
of frequency. 

During the attack there may bo a considerable degree of leucocytosis, 
20,000 to 25,000, and all but 2000 to 3000 are polymorpho-nuclear “cSttS, as 
the lymphocytes and other cells are unaltered by gout. The uric acid output, 
which was low before, is greatly increased for a few days. Sodium bin rate 
is deposited in the cartilage of the joint and head of the bone, but the swelling 
and stiffness may eventually disappear completely. The acute attack may 
be complicated by a severe gastro-intestinal disturbance which may be 
fatal. There may be other symptoms, such as dyspnoea, delirium ami (;oma, 
but these are probably due to a coincident uraunia. Phlebitis of tiie vi ins 
of the limb may be a complication of an acute attack. 

After the attack, whether as the result of illness or as a consequence of 
the simple living which the patient has endured, the general health of the 
patient is much improved. The attack usually follows in the spring and 
autumn. The second attack may follow at once, or may be delayed for 
many years. 

Chronic gout . — After several attacks the joint does not recover completely. 
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The deposits of urates occur in the ligament and capsule, as well as in the 
articular cartilages and bones. The joint, therefore, becomes swollen and 
irregular in its shape. The ur^e is especially deposited in the bursse about 
the joinlfiu-- In the advanced stages the skin over the uratic deposits breads 
down and masses of chalky material are extruded, and the wounds heal with 
difficulty. Tiie general health of the patient suffers after several attacks 
and does not recover completely. Dyspepsia is complained of, and the 
patient may show signs of high b lood-pressure and arterial disease. The 
uriuj; is increased in amount, and xpay cohiam hlbumin and casts. 

irregular gout . — Almost any symptom or physical sign which occurred 
in a ]>ersorj who was of a gouty disposition was formerly ascribed to gout. 
Cutaneous eruptions, such as eczema, gastro-intestinal disorders, cardio- 
vascular symptoms and pericarditis, headache, migraine and neuralgia, were 
all thought to be gouty. A gouty patient may develop any of these diseases, 
but the belief that there is a general type due to gout is now regarded as 
unfounded. The urine is usually acid, and on cooling often deposits uric 
^cid crystalsj^ This does not mean that there is an excess of uric aciff in ] 
tTie*^uTlhe' but that the urine is too acid to keep the uric acid in solution. \ 
On hej^ting the urine the urates arc re-dissolved. Gouty persons may suffer 
from cakuli. Glycosuria occurs in some cases, but usually responds readily 
to treaTtment. Albuminuria and casts are present when the kidneys are also 
Elderly persons often suffer from chronic bronchitis. Gout has 
been accused of rendering patients more disposed to iritis, retinitis and glau- 
coma, but there is no evidence that the disease of the eye is in any way 
connected with gout. 

Diagnosis. — The diagno8i.s in a case of classical gout, with recurring 
attacks of arthritis in the toe or tarsus, is easy, especially if the patient 
comes of a gouty stock or indulges in good food and drink. The presence of 
tophi, is proof positive that the patient is a subject of gout. Tophi must 
be distinguished from Woolner’s tip, fibroid nodules and sebaceous cysts, 
and in cases of doubt an examination should be made for the crystals of 
sodium blurate with the microscope, and for uric acid with the mufexide 
ttest or Folin’s phospho- tungstic reagent. TheXlood should be examined for 
ufi(' ;i( id in all cases of douot, and ii p j |prc th an 5 mgms. per cent, are found 
t h<> ease is pro ba bly on e of g Qgt. It must oe reraemoered, however, that 
the line acnoTnlbhe blood is increased in. cases^Qf chronic interstitiaj nephritis. 
|Wliilc it is certain that gout does not occur in the absence of an increase of 
f uric acid in the blood, the presence of excess of uric acid in the blood does 
j not exclude the presence of other diseases. 

Classical gout is much less common than it was, and the modern tendency 
is to overlook the disease. In the severe cases of gout in which the joints are 
severely damaged, the X-ray appearances are very striking (Fig. 13). The 
negative shows dark areas where the sodium biurate is deposited in large 
amounts and replaces bone or cartilage, since sodium biurate is not opaque, 
like the calcium ion. In the less severe cases there niev be-— (1 V Tip pm;; ad 
thy a.iticular uiargins ; (2) a localised atrophy of the bone; (3) a narrowing' ' 

th(i joint spu,<^c. These chA0|[^s 6cciir m other kinds of arthrttlFand 
in no way characteristic of gouty arthritis (Llewellyn). 

Prognosis. — If a patient has once had an attack of gout he will always 
be liable to another attack, unless he alters his way of living. The frequency 
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and Bcvcrity of the attacks can be modified by treatment. The prospectR 
of lonj]; life depend upon the state of the heart, arteries and kidneys. 

Treatment. — Dietelic.—in perhaps no other disease have a greater 
number of dietetic fads been recommended. The total quantity of the 
food should be kept within reasonable limits, and ^iyic dinners should be 
-.Avoided. The meals should be simple but attractive. There is no difference 
between the different kinds of meat, except that for those who have dyspepsia 
cliickeii is more easily tolerated than beef and mutton. There is no need 
to deprive the patient of sugar, which is a~cdmmon fad, or of starchy food, 
but they should be eaten in moderation. The same is true of fat. Some 
gouty persons are much too stout, and a reduction of weight is beneficial. 
The actively harmful foods arc those which contain purins, such as sweet- 
breads, liver, kid n^^. and brain. They should never be eaten, as the uric 
acid which they ‘contain is much more slowly excreted than by a healthy 
patient. Attacks of gout have follow' ed very quickly after eating sweet- 
breads and after the administration of purins for experimental purposes. The 
fruits and vegetables which contain an excess of oxalates, i.e. strawberries, 
rlpibaib, spinach and asx)aragu8, should be forbidden if oxaluria is present. ! 

Ileayy beers, strong wines like port and sherry, and also champagne, 
slioiihl be forbid(b*n for gouty patients. Tin' wdiite, wimvs, like Graves and 
hock, may be allowed in moderation if especially desired. If drunk in moder- 
at«; amount whisky is probably the least harmful beverage. Mineral waters 
may be of considerable benefit to gouty persons. Their mode of action is 
uncertain, but is probably due not so much to the ingredients of the waters 
as to the amount of water drunk, the simple and restricted diet, and the 
ivgular an<l supervis(‘d lif(' which the patient lead.-^ at a spa. Hot baths 
anti (loiicli(*s arc of assistance in aiding the recovtow of stiff joints. The 
waters of Buxton and Bath in hhigland, Vicliy, Aix-lt's- Bains and Contrexe- 
vilh‘ i?i France. M’ildljad and Homl)urg in Germany, t'arlsbad and Marienbad 
ill i V,t*c!io-Slovakia. and Saratoga, Bedford and White Sulphur in America, 
a M' 1 (if hf.st known. 

Local, — During the acute attack the joint should 1 k‘ covered with cotton- 
wool, placed on a pillow, and the bt^iclothes raised by means of a cradle. 
Hot fomentations or lotio plumbi c. opio ujiay be applied. 

/rdcT/n/Z. -The treatment should be start^xi wdth a purgative, and calomel 
is reFqm mended. Colchicum is specific for the acute attack?! The pain is 
usually relieved quite quickly, and the redness of the skin and swelling of 
tile joint subside. Fifteen to 30 minims of the tincture in an alkaline mixture 
should be given every 4 hours. The drug may cause vomiting or purgation, 
and its action must oe carefully watchea. Its mode of action is quite un- 
known, and it is of no value in averting an attai*k. (’iuco])hcn (Tradt' names : 
at(q>han, agotan, ])hcnoq^iiin, quinophaii) is useless in relieving the pain of 
aiFucute ailackj btit it is most useful.it3u4xa'tuiii. attacks. It is given in 
tablet foriiKgr. xv three times^a djiy for 1, 2 or 3 days eonsecutivelv in each 
w(‘(‘k and should never be given continuouslv. It increases the output of 
line acid in tin*, uriiu^ and decreases the amount of uric acid in the blood, 
and thus pK'vimts the continuous a(*cuniulation of urk* acid in the body. 
Th(‘ drug may, however, produce unpleasant sym]>toms, such as urticaria, 
dyspepsia and jaundici*. The com plication of jaundice may la* a very 
serious matter, for acute yellow atropliy of the may dev(‘lop and death 
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{ ensue. These toxic effects have usually, but not always, occuiTed ; (1) 
I whrn the drug has been given continuously, i.e., without an interuiissioii 
/ of 4 to 5 (Jays between the courses; and (2) when its administration has hc('n 
! continued after minor symptoms of toxic action ha ve a])peared. J lie rt^sults 
of tlie treatment of undoubted cases of gout with cincophen are so good tliat 
its toxic action is most unfortunate. It would s(^ejn f.liat its use should be 
restricted to the treatment of gout, and only given in shoH courses each 
week and discontinued at the first indication of intolerance. Further, as 
soon as the acute joint condition has passed, the dosag(‘ should ])e reduced 
to 10 grs. twice a day, one day each wet‘k for an indefinite time. Asjurin 
and sodium salicylate have a similar action to cincophen, but in order to 
obtain a good excretion of uric acid in the uriiu' lUO to 150 grs. ])(’r diem of 
both is necessary. This dosage is large enough to cause minor ellects of 
salicylism, whereas if cincophen is tolerated, it causes no ill-cfh‘cts at all. 

The general health of the patient must be attended to and all causes of 
sepsis should be removed. Radiant heat and massage are very useful for 
restoring the movements of a crippled joint. 


OBESITY 

Obesity is a condition in which there is an excessive aiuouut ul body fat. 

^Etiology. — Certain races are more prone to become fat than others, e.//. 
the Ootch, SouUl Qenuaiis, South ludiaas, Maltese, Hebrews, the natives 
of India and Ceylon, and some African races. A clear history of lirTcdity was 
ohtaiiuMl by Futelier in GO per cent, of his ea.s(‘s. Olx'sil may (h^velop at 
almost any age, but it is more likely to occur at certain ages : in bal>ies, iji 
children at puberty, in men after tlie age of 10, and in women during ju-cg- 
uaiicy or after the menopause*. It is coinmojicr among females than males. 

Pathology.— The de[)Osit of fat indicates that the caloric value of 
the diet is in excess of the individual’s needs. This may be due to the 
large amount of food which is eaten, or to a small energy consum])tion in 
the body. Some fat people have a very large appetite and eat much 
more than is necessary to satisfy their energy requirements. The amount 
of exercise which is taken has a great infiuence on the amount of fat which is 
deposited. Thus, a patient who is lying in bed wdll gain in w'eigbt on a diet 
which contains much less caloric value than that which he eats when he is up 
and about. Although many cases of obesity are easily explained on the 
above grounds, there are many instances which cannot be explained so 
simply. 

The investigations of the basal metabolism help us to understand many of 
these cases. The amount of oxygen which is burnt depends on the state of 
the jiatient. More combustion of oxygen takes place when the patient is 
taking exercise than when he is at rest, and when he has a meal than after a 
short fast. The metabolism of the resting, fasting individual is termed the 
basal metaboiiam. This is expressed in cubic centimetres of oxygen per 
minute per square metre of body surface. The basal metabolism is Iftv^^er for 
adults than for children, and gradually decreases with each decade. It is 
lower for females than males. The basal metabolism can be altered by pro- 



OBESITY 


429 


long(3d undernutrition and by the influence of the ductless glands. One of 
the results of ji^e^feedin^ is a lowering ^>1 tiie,Jt>asal metabolism, but the 
oxygen consumption o! such a patient d uring exercise is unaltered. The action 
of the thyroid gland on the basal metabolism has been carefully studied, as 
there are two clinical conditions in which the thyroid plays an important 
part, namely, (1) in hypothyroidism, and (2) hyperthyroidism. In the first, 
the patients, among other symptoms, tend to increase in weight, and the basal 
metabolism in these cases is much lower than usual. In the second, one of 
the prominent complications is the rapid loss of weight which occurs, and the 
basal nuitabolism is much increased in these cases, and can be increased by 
giving thyroid extract and decreased by removal of large portions of the gland. 
When the basal metabolism is low, it is clear that the patient will tend to get 
fat, although he is eatThg less food than a patient whose basal metabolism is 
high. These experiments help us to understand many cases of obesity. 

The action of the other ductless glands is not so well understood. When 
the posterior lobe of the pituitary gland is damaged by a tumour, considerable 
changes take place in the rnetaliolism. The patients grow fat, and the fat is 
deposited in the characteristic feminine situations, i.e. the breasts and hips 
in male and female patients (Frdhlich’s syndrome). When the posterior lohe 
is removed in dogs there is an increase in the weight of the animal (Cushing). 

The ^ex__g[and,§^^l^ influence on the metabolism. When 

the glands develop at jiuberty there may be an increase or decrease in the 
fatty deposits. The female lays down fat around the breasts and hips, 
and assumes the characteristic feminine form. Removal of the testicles, as in 
eunuchs, usually causes an increase in the body-weight. During a pregnancy 

women (dteu grow stpujt long before they have to res tricf "their normal 

activities, while after the pregnancy is terminated, the patient loses weight 
and recovt'rs her figure. At the me nopa use many women tend to become 
stout. 

In obi.'sity the fal is deposited in the sul)eutaneous tissues, the great 
unient-iiin, mesentery, and around all the organ.s, sucli as the heart and 
Jv'idne\';s. 

Symptoms. I'he presence of large deposits of fat limits the activities of 
the [Mtienls and destroys tlieir gt)od looks. Many of tlie ])atieuts feel well, 
but some complain of flifliculty in moving about, because of their great bulk. 
Others complain of shortness of breath on the least exertion. Some of the 
{>atients are aruemic. Eczema may occur on those juivts of the skin which 
touch eacf) otber. 

Treatment. IHrietic. If the ]>atient has only gained a little weight, 
niodcrat*' r*'striclion of the ca rbohvdrale anjj fat of the di(U. together with 
an inereMsr of c, ye feist', tnax’Tx' sufTicient. I'hi.v is tin- basis of the weli- 
known Banting eux e. \Vh«‘n the f)besity is eonsiderablic more drastic' 
tri'atne'nt is necessary if th(' patient n'ally wishes to lose weight. It is a 
good jbin to start tin' tri'atment wnth a fast day, when the jiatient should 
stay in l)(*d. 'E'a and (*ofTee, with milk and sugar, and gravy son]>s may 
b(* taken in any (pnintity. Tin' fast day wall often causi' an initial drop of 
I or 2 lb. in weight and also a reduction in tiie size of the ]Kitient’s appetite. 
Tin* fast day should Im' rept'atetl once a week, and after a few limes th<‘ patient 
n<‘(‘d not stay in hed. 
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should be reduced in diHerent proportions. The fat should be reduced as 
lunch as possible, Ix'cause it has a very high caloric valium and the pati(*nt 
has aTready an excess of fat in his body. B^tterj cream, the meat, 

and esj)ecially that of bam and bacon, should be gyoidnd, 
tlian mutton or beef, as it contains less fat, while white fisli contains im fat. 
The carbphydmtes should be considerably reduced, but this must be done 
cautiously ; for many patients are mad<‘ miserable, comj>laining of lassitude 
and e^jctrcme hunger. This is jirobably dm? to tJic blood sugar bc'ing t oo low, 
since these symptoms occur as a result of an overdose of insulin (pp. 108, 409). 
Tiie protein should bcxcdimedleastof all, for its combustion causes an iner(‘ase 
in the metabolism of the body — the specific dynamic action pl4it:(b^.UILS. 
The total caloric value of the diet may have to be reduced to 1500, 1(K)0 or 
even 500 calorics before, the patient begins to lose W(‘ight. The weight should 
not be decreased too rapidly. A decrease of 1 to 2 lb. a week and 7 to 8 lb. a 
month is sufficient. Tlie tnaitment should bt‘ ]M‘rseven‘d witli until llic 
])atient’s weight is about tlie averag(‘ for the height and age. The. pati(‘nt 
should be encouraged to take more exercise, but this should stoj) short r»f 
inducing undue shortness of breath, l^livsical di'ill and massage are of 
considerable assistance in increasing the energy lUM^ds of the body. (hn“ 
sliould be taken not to <‘at mori* than usual after exercise, for this will 
mnitrabse any good effin ls of the exereisi*. 

Thyroid extract has been used in tlie past- rallit'r indiseriminatel y, as it 
increases the basal metabolism. Jf the patient has a low melaliolie rate 
(B.M.EJ, it should be givam : but if file. TTTM.Tv. is alreVrdy normal, it may 
cause harm. The usual dosi* is I to 2 gr. twice daily. A ear'/ful watch sliould 
be kept for the 0,nEiCt.ui taeliyeanlia, tremor, sw’eating, a uJ glycosuria . Wnimi 
tlie B.M.B. is raised, more insulin has to b<‘ provided, and an (‘Ideily patient 
witli a low sugar tolerane«- may . develop glycosuria and liave tin* symptonis 
of diabet(‘s im'llitns as tin* result of the administratiem nf th \ loid. 


LlPODYBTROPIllA PROGRESSIVA 

This is a raai' e-ondition, in wliieli the subcuUijlgg.U.s tissues of the uj)[)er 
pari of the body lose ilithr fgt, while tliosi? of the lower Jialf remain im- 
ehariged. 

""TEfiology.- Fenn^ more ottiai than males. Tlie cause of 

the condition is quite unknown.* 

Symptoms.- The ])alieiit feels ])(‘rfeetly \v(‘li, but camiphiins that the 
appearance of the face has alteriid, haviijg biuome much tliinner. 
arms and trunk may also Ix^ similarly affecK^d. 'idn*. eonditinn starts in iljt* 
face and gradually descends to tiie arms and trunk. The legs are usuallv 
unalfected. On examination, tin*. s:kin can be pickt'd up (Msily and it is 
obvious tiiat there is no fat in the subeutaneous ti. smv., The malar boii(‘s 
arc very prominent. Tlie wliole appearamn^. of the patient sugg(‘sts a s(i\'eje 
\y.a8ting disease. Tlie breast and mons v(!n(*ris in fimiales aic usually. itn- 
aff^cted. 

Course. The condition ])rogress(‘s slowly. 

Diagnosis. Tliis is made bv comparing (h(‘ subeiilaiu'ous ti.;sm‘s of the 
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upper half of the body with those of the lower. The presence of a sevtue 
wo-Btin g d isetise must ol uxse be earef u 11 y excl ud od . 

Treatment." -Not!) in g is known wliich has any effect- on ilm condition. 
The pati(int sliould f)e assured that no serious disease is ]»r(‘scnt. 


THE LIPOMATOSES 

Localised deposits of fat may occur in many situations. Various types with 
special symptoms have been described, but it is probable that they are only 
variations of a common morbid process.^ The main types of the disease are : 

1. Adivosis dojprqsa {Dercumy disease ). — See j). 477. 

2. Noaular pircumscrihej^ lipomatosis . — The lipoinata may be few in 
number or very numerous, symmetrical or asymmetrical, large or small. 
Most of them are painless, but some are very tender and painful. Asthenia 
and mental changes, such as occur in adij)osis dolorosa, may be present. 

3. Diffuse syynmctrical lipomatosis of the neck . — This condition occurs 
chiefly ih“ males, and the tumour usually appears after the age of The 
thyroid and pituitary glands showed pathological changes' in two cases. 
The fatty tumour is diSuse and symmetrical. The common sites are b eneath 
the chin, at the nape and base of the neck, and the pre- or post -auricular ' 
re^ 9 P, and occasionally on the trunk. The tumour l.)cars no relation to the 
general obesity of the patient. It is usually complained of because of the 
disfigurement which is caused. Pain, asthenia and mental disturbances may 
be present. 

4. Ne urop athic oedemaj pseudo-oedema^ pseudo diponia . — Swelling of the 
limbs may occur in patients with hysterical affections. TLi.^ resembles at 
first sight an oedcraatous swelling, but It does not pit <)n j^ressure. It is 
due to a deposition of fat in (lie subcutaneous tissues. 

Treatment. — This is vcTy unsatisfactory. Thyroid extract gr. i t.d.s., 
has given the best results, ]>ut pituitary extract should also be given a trial. 
As])irin may relieve the jiain. 

George Grah.am. 


DEFICIENCY DISEASES 

dhe normal dietary of man and animals. consi<rii g in iis liulk of carbo- 
hydrate, fat, protein, mineral salts, and water, is noi l omph^ie without con- 
taining certain substances called vitamins. The existenct' (»f vitamins as 
essential to a healthy diiitary was first tlimionstie. ted by Sir P. G. Hopkins 
in 1912 under the term of avccssor u fq^ j OslH)iiK' and JMeauleL and 

McCollum and Davis, subdivided Uiese iiiiTviJown subaiaiices intc) 
called by McCollum fat-soluble A and irater-solubJe ^ho\][ groups togeti.er 
being necessary for lif(T7TTTrt"|!!T^fli. 

* Lyon, Arch Ini. Mtd.^ vi., 11)10, p. 2S 
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For a long time it had been known that certain diseasCH wen* connected 
with errors in diet. Thus, scuryj' had been proved to bo abHcnce 

of fresh fruits and vegetab7es!*’Riekets eoiild be^ tweymitcd^a lid’ll bj^;^ 

theTnnFkkFd^^^^^ of coT'ITvSr oil. BerTberi ar()se frorp tin* cbn- 

suin])tion of WTuf^rice, and wais eiimbTeTncI preTenfTf)Tc b}' flu* consumption 
of wiiolg„jjgo or tbo peelings of riceT^’'T(^agra, which arose from a diet con- 
sisting niainJy of maize, was "curable hy^ a,"t1iange to food containing animal 
protein . (^mical Tnvestigatidtis fe'g^^ the substance in nc(* polisliings 

aml^^^r foods by Funk led to his isolation of an impure substancf* wiiicfi 
was curative of berirbQxi. iu pigcpps, and which lie cnlh‘d mfamjn This 
substance was wry similar in its distribution in foods and in ch(‘micaJ pro- 
perties to wat(*>n soluble T3, aiuT it apYieared that the two suTi^TiTjces w<*n‘ 
identical. The term vifamin became ajiplied to water-solubh* B ; fat-soluble 
A became fat-soluble yitainin A : and, to bring the unknown substance 
in fruits a nd vegeTa'Bhes YnfS'' this was called water-soluble vitamin C. 
Later, for the purjiose of siinjilicity, these three vifamiris wen* termed 
vitamin A, vitamin B, and vitamin C. The jireventive, substance of pellagra 

irese nt in animal jiroteins, but absent 
from the proteins of maize and othm- (a; reals. 

Each of the groiijis of vitamins has been found to be rnon* comph-.x. 
Three fat-soluble vitamins have been distinguisht‘d, and are known as A, 
D, E; whilst the water-sobdile group comjirises B or Bg or IM* (pellagra- 
preventing), and C. Rickets has b(*(*n clos(*ly (*.onnect<*d witli vitamin I). 
Xerophthalmia and lowered resistance to infections follow from absence 
of vitamin A. Sterility of animals on jiurified di(*ts follows if vitamin K 
is absent. Vitamin B or B^ is associated with the prevention of beri-lH'ri. 
ajid Bg or P.P with pellagra. Scurvy is (a)n?iect(‘d with the abseiivc <»f 
vitamin C. 

Tin; discovery of the existence of vitamins in difh'rent foods has resiilt<a) 
from fe(;ding ex])erinn*nts on animals. I’ln'V an* present in tin* foovis only 
in minute amounts, and on this account th<‘ir isolation and clia racterisat ion 
is most difficult. In all cases very concentrated extracts can be made, and 
vitaTTii^^l) iia s been identifKid as a substance produced from <*rgosterol by 
the action of ultra-violet light- A substance of fh('~*TorniTila 
has been isolated from rice polishings by Donath and Jansen, whicli substance 
is curative of beri-beri in pigeons and other birds. Vitamins are thus definiti; 
chemical substances with definite function in nutrition. A balanced diet 
consists not only in having the eorr<‘et amount and projxn-lion of carbo- 
hydrate, fat, protein, and min<;ral salts to give the ii<*cessary calorics, hut 
also it must contain a suffi(a(*nt amount of each of the vitamins. 

The Fat-Sohjhle Vitamins 

VitaTnin A . -The presence of an unknown suhst anee in fats b(*c,anH‘ 
obvious from the fact tliat animals would grow rm sonu' fats, but not on 
others. The fats which made growth possible wen; mostly animal. Tats, 
with tb&.yxcejdiou (d lard ; the faJjji gyyen leaves was gpi) w hi1st_y(*^etable 
from seeals wore not growtfijpronioting. 1'he ('arly work of 
M(;llanby on ex})erimental rickets sliovv(*(ni similar division of tin* fats into 
two groups. A comparison of the growth-promoting valm* of dilTeivmt fats 
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was made, and their values were found to be very different, as shown in the 
following table : 

Quantity i>er day for rats. 

Ood-liv(‘r oil ... 0 02 to 0 (X)2 gram. 

Butter .... 0*2 to 0-4 gram. 

Wliole milk . . . .2 c.c. 

Cabbage .... 1-5 gram. 

The high value of cod-liver oil in comparison with other fats was most strik- 
ing. Other fish-liver oils have as high or even higher values. Some green 
leaves contain about three tiinna as much vitamin A as butter does. Vitamin A 
is produc(*d in the plant in the presence of chlorophyll, and it has been shown 
that butter contains more vitamin A in the summer than in the winter. The 
presence of vitamin A in milk and other animal fats has been demonstrated 
to come from the green foods which the animal consumes. Other inv(istiga- 
tions upon the stability of the vitamin 8how(;d that it was destroyed.. by 
heat in tlie presenc(‘ of jtir. Heating in closed vessels, however, w^as not 
(fifstrpqtivc. Cliemical examination of fats has located vitamin A in that 
portion of tlie fat wliicdi is not converted into .soaj) by means of soda, i.e, 
in tlie unsaponitiable matter. It has also been ])Ossible to detect vitamin A 
in fats by means of a colour reaction with arsenic or antimony chloride in 
chloroform. Fats containing vitamin A give a purple colour, which gradually 
fades (Hosimlieiin and Drummond). 

Vitamin D. -- -Though the early work suggested that the fat -soluble 
vi ta hi 1 n { iro n lot i ng growth and preventing xt'rophthalniia in animals was 
the sane; as tlie antirachitic substance, there were several differences in the 
behaviour of the fats. McCollum found that cod-liver oil, after aeratmn 
at g higli temperature, .waa still antirachitic, hut did not preyent .JSierpph- 
thalmia. The antirachitic substance was thus stable to heat, and different| 
from the growth-promoting vitamin A. The existence of two vitamins in} 
fats was also shown from experiments with spinach. Spinach was stronglyj 
growtli-jiromoting and anti-xerophthalmic, but it failed to prevent rieketsi 
McCollum called the antirachitic substance vitamin D. A special rickets-i 
producing diet had been evolved for the purjiose of these experiments. It 
had a ratio of calcium to phosphorus of 5 to 1 ; which is much higher than 
the ratio of 2 to 1 , that of calcium phosphate. The demonstration of rickets 
was carried out either by analysis of the bones, or by X-ray tests, or by a 
“ line ” test of the growing bone. Calcification in this test is siiown by a 
reaetion of freshly deposited calcium phosphate in the bone with silver 
nitrate at the e])i})hyses. A negative or faint line test indicates lack of, 
or ])()or, ca Icification. The differentiation of two vitamins from these 
exjK'rirnents gave tlie explanation of the irregular antiraeliitic action of fats. 
Some eontained both vitamins in lai'ge amounts, e.g. cpd-liv^er oil ; others, 
like butte r, much vitajjun A and little vitamin D ; and others, like spinach, 
had mucTi vTtainm iand no vitamin D. 

Tlie curative action of sunlight upon rickets was well known, and could 
not bo explained by the existence of vitamins. Huldschinsky, in li>20, 
demonstrated the curative action of ultra-violet rays from a mercury vaptmr 
lamp, and it then became possible to study the action of light cx])eriincntally. 
It was observed by Hume and Smith, at the Lister Institute, that rata kept 
2<S ^ } ' 
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ill cag6s exposed to ultra-violet light did not get rickets, find that theae 
rats owed tlioir henJtJi to the fact that they ate tiic sawdust which had hccii 
used as bedding of the cage. Rats in control cages, with sawdust not exposi'd 
to ultra-violet light, suffered from rickets. The light had thus pro- 
duced something in the sawdust which gave the effect of vitamin D in pre- 
venting rickets. Foods of various kinds which usually led to rickets were 
next exposed to ultra-violet light and made antiracliitic, and the substance 
which became activated was located in the fat. The constituents of fats 
were separated, and the constituent was found to be present in the unsa^oni- 
fiable matter. Cholesterorisolated from fats was found to be capable df 
activation by ultra-violet light, and other specimens of this compound were 
also found to be rickets-preventing if exposed to ultra-violet light. Furtlier 
examination of cholesterol led to the discovery of an imjiurity in the chol- 
esterol, which was the substance capable of activation. The impurity was 
shown by Rosenheim, Heilbron, and others to be the closely allied ergoste yp) . 
Rosenheim has examined other members of this group of com[)ounds, and 
has proved that only ergosterol can be activated and become vitamin JJ. 
Sunlight, owing to its ultra-violet rays, prevents rickets by converting 
ergosterol in the fat under the skin into vitamin I). Two factors are thus 
needed in the prevention of rickets. The one is ergosterol, the other ultra- 
violet light. Foods may contain ergosterol or activated (*rgosterol. The 
latter will prevent rickets ; and the former will prevent rickets after exposure 
to ultra-violet light, either directly or after consumption by an animal 
through its skin. The direct irradiation of foods is not altogether practic- 
able. The food may become unpalatable, and over-irradiation may destroy 
the vitamin D which is formed, and at the same time any vitamin A pr(‘sent 
in the food is destroyed by ultra-violet light. Though ergostiTol is a rare 
substance, it can be isolated from ergot and from yeast, and subsequ(‘ntly 
irradiafed. It is possible to obtain such preparations, and ce.rtain ill-effects 
have been described from overdosage of vitamin I). Tiiese ill-effects may 
be due to the formation of other substances by the action of the light 
rather than to the action of excess of vitamin D. The correct and natural 
method of securing vitamin D by taking ergosterol in the food and causing 
its activation by sunlight is in most cases preferable to the use of vitamin 
D preparations. There is at present no information of the amounts of 
vitamin D in the foods. Minute quantities are needed. In the case of 
baby rats 1/10,000 milligram a day will jirevent rickets. This quantity 
corresponds to an amount of about 2 milligrams per diem for a child. Besides 
being antirachitic, vitamin appears to be the fat-solubhi vitamin the 
absence of which from the diet leads to phosphatic calculi in the kidney 
(Van Lcersum). 

Vitamin has been repeatedly shown that rats could he reared on 

a diet of pure protean, fat, carbohydrates, and miiKiral salts, togetlu'r with 
, cod-liver oil to supply vitamins A and D, and yeast to siipjily vitamin B. 
Vitamin C is not needed by tlui rat. On such diets, however, the animals 
failed to rejiroduce. The preseuce of. 9 <npther essential substance to enable 
the rats to repro ^ ^ i^e was announced by Evans and Bishop in 1922. and 
the woric has been corroborated many times. The addition of lettuce or 
otlier green leayes^ espeeially of the, germ of cereal^ to 

the food, resulted in normal reproduction. The sulistaiiee is anot her vitamin, 
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and is if*rinrd vitainin K. lake fho other fat-soluhle viUiniins, vitaniiii E 
diUHi4H)ni/ki)>lc jKjrU of the oil of wheat fi^irrn, and is 
stable substaiiee. It is present TiT many foci^s, and con- 
sequently on an ordinary niix(‘d diet there doelTnot appear to be any likeli- 
hood of its abseiK'O. from the food. ' 


The Water-Soluble Vitamixs 


V damln B or .fij. Th(‘ work of Eijkmann, who o])servcd that fowls 
suiienal irojii a pec uliar form of paralysis called polyneuritis gallinaruin 
on being givtm a diet of white rice, and its cure with wlmlc' iicci or the peelui^ 
of rie(‘., hai to the tr'sting of other foods for th<‘ ]>reseue(‘ of the anti-beri- 
beri substance. SubsecpKmt wciik on the values of diflVnu'it foods as a pre- 
ventive of heri-beri was carric'd out by Cooper, aiid by Chick and Hume 
at the Lister Institute, using the pigeon as t(‘st animal. Theur data were very 
similar to thos(‘ rc'sultijig from the* (examination of difTerent foods for water- 
soluble IC as test(‘d by the growth of rats. The ichmtity of these two 
seenu'd certain. Then* were, however, soim* difh'rences, and it app<*ars 
tiuit the unknown in t]ies<* food.s is two unknowns. Th(‘V have 1a‘eu pro- 
\'isionally ternu'ii iq and IL hy the \itamin Coinmitte<*, of the Medical 
lleseai'ch Council : Ci<* vitamin preV(‘ntitig beri-beii. and Bo tlic vitamin 

promoting growtii and com-erned in the j)n*veniion <.)f jiellagra. The clifTer- 
• mtiation of ilie two vitamitis is ahso pj-oved by rh< difi’erence in tlnur sta])ility 
to heat. Bj is destroy(*d by higli t(*mperatiires, especially in ]>res(mce of 
ailcaii ; Bo is stable to the.se eotidition.s. Vitamin B^ and vifaiiiin Bg’ are 
pi'(‘S(*iii in dlfTs'rejd amounts in a f<*w foods, though in most foods the amouiit 
IS neariv ('(lual. Yeast ('ontains both ; wheat geiaji has more B, than Bn ; 

A j| ^ 

and egg white has but not B^. 

“For purp(\se.s of nidrillon if is imjjcutant to ktiow the cojnparative values 
(-i the dilTer<*nt foods in r(*s[M*et to vitamins. A long series of ex])erimeiits 
on the \ itamin U oi' Iq values has been made by Bliniiii(*r, Bosedale, Raymond, 
and Lownd(‘s, using the ])igeon as test animal. TlH*ir values are given in the 
following table : 

rt reentage amount recpiired 
in a Diet of tVliite Flour. 


Dric'dyeast . . . . 1 

W]i(*at gt rm (Ihona x) . . . 0 

^’e;ist cxliact (Marmite) . . . 10 

Ik'anuts, haz(*l nnts .... 20 

Dried [)eas, hmtils, (*tc. . . . dO 

Whole wln*at , rye, l)arh*y, etc. . 40 

Ligg yolk ..... 50 

Potatoi's, artichokes . . . SO 

Oranges, t)arsiii}>s. kah* . .70 


These ligur(*s are the minimum amount.s needc'd to prevent polyncmitis. 
The t»‘sts with other fruits and vt'getables havt* not shown the presence of 


aiyv a])pre(‘iable amonnt of vitamin B. V ltaniin B is niost abund i PWi^^ 
g(‘rm of seeds, and is not usnally found i r i o t Ti e i -J n\ 1 1 s oT^jints yolk, 
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l iver, and other, internal organs of animals contain vitamin B. Experiments 
wT^rats have sliowii tliat tfiis animal requires only about lialf the amount 
of vitamin B as the pigeon. Man's requirements are usually regarded as 
similar to those of the rat. The figures show that, in order to supply enoiigh 
vitamin B for health, a normal diet should contain a very large proportion 
of \\diole cereals. As an alternative, in the case of a common diet of white 
flour and sugar, the addition of yeast extract or wheat germ is n(*,cessary, 
in order to introdu(‘e vitamin B, the quantity being alxmt ^^yth of the total 
dry weight of the food, i.e. from \ to 1 oz. per diem. Experimmits on birds 
regarding vitamin B valu(‘s of foods have shown that the food sliould b(‘ 
balanced by vitamin B, and that if this is not so the ajiimals live for shorter 
or longer periods, depending on the (piantity of vitamin B, and then die 
without showing the ty])ical symptoms of paralysis, but with enlargement 
of the heart and various other internal morbitl afh'ctions. Th(‘se morbid 
affections have been described by McCarrison as the preliminary stages of 
beri-beri, caused by an absence of vitamin B. In tin* case of too small 
amounts, i.e. a shortage, of vitamin B, the internal morbid aff<‘etions noted 
become chronic. Furtlicr investigations by M. d. Rowlands on rats on 
too small amounts of vitamin B have shown distension of the stornach, loss 
of mucosa and muscular coat of the intestinal wall, and delayed excretion, 
signifying indigestion and constipation. The loss of mucosa and muscular 
coat further allowed bacteria to penetrat<‘ through tin*, lymph channels into 
the general system. The iniportama* of sufficient vitamin B in the diet is 
thus clearly established. A scrutiny of an ordinary di<‘t for its amount 
of vitamin B will usually show a dehcicncy of this vitam in, which deficiency 
is a probable cause of many cardiae_jnd 

Vitamin or PP, — Pellagra was originally thought to he due to the 
absence of animal proteins from the food. The chemistry of }.>roteins has 
shown that animal proteins contain a greater variety of arnino-acids than 
vegetable proteins, and hence the unknown substance preventing pellagra 
was considered to be some amino-acid. Experiments did not, however, 
specify any ])articular amino-acid. The more recent work of Croldberger 
has indicated that pellagra is not cau.sed by a lack of animal protein, but 
rather by the absence of some definite vitainin. This vitamin is most 
abundant in y^as t, and is pn^sent in lesser amounts in wluuit germ,, nu'at, 
fish, eggs, and internal organs of animals. Its distribution is thus very 
similar to that of vitamin Bj. The water-soluhle vitamin is tlius often 
a complex, and, as mentioned previou.sly, the part concerned in- the. pre- 
vention of pellagra is heat-stable, and is termed vitamin B 2 . As vitamin Bo 
is present in meat, eggs, fish, and other articles of food, the appearance ol 
pellagra in countries using these foods is rare, and can then g<‘n»'ral!y be 
traced to peculiarities in the diet. A study of the pellagra producing diets 
by Wilson showed that they contained too little animal [)ro(t‘in, and that 
40 grams of animal protein per diem prevented the disease. 

Vitamin C . — In the Middle Agi^s it was recognised tliat fresh fiuitj^^aud 
v eget ables cured and pn; vented sc urvy , that dried fruits aiul ve^ctabh‘s 
had no"*e8ect, and that among frurts the oran ge and lemon were tlie best 
antiscorbutics. A ration of 1 oz. of lemo n juice per diem was nerved out 
in tbe" liavy, and was found to prevehT scurvy. A smaller ration of !{ oz. 
was found to be insufficient. The modern eirperirncntal work of Holst and 
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Frolicii, who discovered that the guinea-pig on a diet without fresh fruits 
and veg(‘tables suffered from scurvy, led to an examination of the com- 
})arative vitairiiu C values of this class of foods by Chick and Hume, whose 
ex|K'iiTnents were carried out during the Great War, largely to ascertain 
tlie b(*st antiscorbutics for army use. These investigations were extended 
in otli(‘r directions, such as the effect of cooking, and the addition of soda 
and citrate to milk. The following table shows the chief results : 

Minimum Daily Quantity to Protect from Scurvy. 



Guinea-pig 

Man. 

Orange or lemon juice . 

1-5 grams 

1 

Tomato juice 

2-0 ., 

1*5 

Lime juice, 

. 50 „ 

T5 

Apple 

. 100 „ 

b-G 

Banana . 

. 100 „ 

b-r, 

Grapes . 

. 20*() „ 

13-3 

Cabbage 

1-5 „ 

10 

Green p'as ./ . 

. 2-0 „ 

1-3 

Potato . 

. 100 ,, 

b-b 

f'arrot 

. 100 „ 

6 b 

Swede turnip 

2-5 ,, 

lb 

White turnip 

. 500 „ 

33-3 

Jh‘etroot . 

. 200 

13-3 

Cabbage, cooked 1 hour 

. 150 ., 

lo-o 

Potato, cook<Ml 15 minutes 

. 10-0 „ 

b-b 

Potato, cooked 1 hour 

. 150 „ 

10-0 

Milk, fresli 

. lOO-O „ 

70- U 


Th(.' figures for man in this table are calculated from those found for the 
guintia-jug, taking 1 oz. of lemon juice as the basis. Fruits and vegetables 
vary very much in their antiscorbutic vahn* : some have a high value ; whilst 
otiii'i’s, like grap es^ beetroot, and turnip, have a low value. Milk also has 
a low antis(X)rbutic^Xtil^*e. Tliese values are now' being made use of in 
pTacTTce. Drarige iu feUy iusteud.uf. iy;upe is commoialy.,giveu to infant-s 

^o avoid infautnesc'iiiwy. 

The eFe(T oFcootin fruity tyud, vyget^bljes is deattuctivc oi ..YitltmUi. C 

Ihapi-d f fiariViful than lo ng slow co oking. The h(‘ating of vege- 

tables a second time^Jestroy.s vitamlnT, so ITuit reheating of cooked cold 
vegelables is inadvisable. The practice of cooldug witirso3a has teen found 
to larcjfistructive, ancTsiiiiilarly with bicarbonate, or the use of cifiraTe^With 
ntitk. Vitamin U is very s|\nsitiye^i^.Jieat in the pi esence of air. On account 
ortTie <‘asy destruction by heat, the tinning of fruits was considered fatal 
to vitamin C, but direct e.yperimcilts ..witli tinned fruits has shown that tji^ 
vdtamln ( ' is not destroyed. In the modern proces.s of canning, air is removed 
ffOTf the fruiniefore heating, and there is little or no (lestruction. Jatiis 
and marmala(l(‘ are prod!l<'^‘dJj>' iind thendore do not contain 

vitamin (\ The preparation of condensed and dried milk by processes in 
which air is (uxeiuded giv(\s a material containing vitamin C. ()range juice 
has also been concentrat/cd, and contains the original vit^tmin G value. It 
is of importance to notice that ilried peas and beans develop vitaniiir C ou 
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bems sprouted. They can thus be used as a source of vitamin (- on long 
cxpimitions far from a base, and if fresh vegetables are scarce. 

R. H. A. PUMMEU. 


SCURVY (SCORBUTUS) 

Scurvy belongs to the group of “ deficiency ” diseases, being due to tlir 
absence from the diet of a sufficiency of a specific “accessory food factor” 
or “ vitamin.” It consists in a general disorder of nutrition, characterisrd 
by debility, mental apathy, anaemia, sponginess of the gums, ulceration 
of the induth, and a tendenc}^ to haemorrhage. 

Etiology. — The theories, long entertained, that scurvy is the result of 
poisoning by a ptomaine or of a deficiency of potassium salts or alkaline 
compounds in the blood, have now been abandoned, and it has been abund- 
antly proved by the experimental work of Axel Holst and his su(;cessors that 
the disease results from a deficient . intake of an anti-scorbutic vitapim. 
The chemical nature of this vitamin is unknown, nor do we understand 
how its absence produces the change in nutrition which results in scurvy ; but 
it is known to be present abundantly in green vegetables and the juice of 
fresh fruits, especially of oranges and lemons ; in considerable amount in 
roots and tubers, and in small quantities in raw meat juice and milk. It is 
absent from dried vegetables and seeds, though it appears in tlie latter as 
the result of germination. It is very sensitive to heat and to drying, and is 
destroyed by alkalis, but protected by apids. Bad hygienic conditions 
appear to favour a development of the disease ; but as ii rule it R(‘ems to 
require an exposure of from 4 to 8 months to scorbutic conditions before it 
appears. 

Pathology. — The only constant change found after death is ofTusion of 
blood into the skin and subcutaneous tissues and under the periosteum, and 
sometimes also in the pleura and pericaidium. The effusions are diffuse or 
circumscribed, and may show partial clotting or even organisation. There 
may also be haemorrhagic effusion into joints. The organs show no constant 
change, but the heart muscle may be soft and degenerated, th(‘ lungs 
oedema tous, and the spleen congested and infarcted. 

Symptoms. — Scurvy is a disease of insidious onset. The earliest 
symptoms are weakness and lassitude, dizziness on standing up, and bruisjpg 
or bleeding from the gums on slight provocation. Pains in the lower limbs 
are often complained of, and there may be a cliaracteristic hardness, of .tht' 
calf musc les. Follicular keratosis is anj'arly sign (Wiltshire), and in aj)pear- 
ance is similar fo*Th*erTiypei*ke'faJosis of jfolfi(^s met with in other malnutri- 
tional states. Meanwhile the patient looks ill. The face b('com(‘s sallow 
and drawn, and the eyes lustreless and encircled by dark rings. 

Such symptoms may precede by a few days, or ev(‘n waa'ks, the more 
characteristic signs. Among these the most .suikijig, though not necessarily 
always present, are the chang(\s in the mouth. The gums begin to swell, 
especially around stumps or carious teeth, and as tlie ])r()C(‘ss goes on the 
swelling may ]>ecome so great as to amount to a vf'Titabh' hy])ertroj)hy, so 
that the teeth become buried in a mass of soft fungous tissue of a bluish or 
purplish tint. Ulceration quickly follows along the margins, the process 
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being accompanied by the discharge of a sanious fluid which imparts an 
odour of ^reat f(B|/pr lo. th(? breath. Finally, the teeth become loosened in 
their sockets and may fall out, while necrosis of the alveolar .^dges ensues. 

Equally characteristic and constant are hserqorrhages into the skin and 
subcutaneous tissue, which assume the form either of petechise or of ecchy- 
moses. The fonner occur as small red or purple spots resembling flea bites, 
which appear first around the hair follicles of the lower extremities, and 
impart, by the elevations which they produce, a slight feeling of roughness to 
the skin. They remain for about a week, and then gradually fade into 
greenish spots, which soon disappear ; their disappearance being foDowed 
by a slight degree of desquamation. The production of the petechiae is 
determined by the slight irritation caused by the friction of the dothes, and 
hence they are always to be found first on the outer surface of the wd 
the outer and aftteriqr3gj^CtSl,Qt.ti^ Here and there the petechiae 

inay cOalesce into larger areas or maculae. In severe cases the slightest 
pressure on the skin is sufficient to cause ulceration, the ulcers having thick 
edges and bleeding surfaces with offensive discharge. Such ulcers may 
spread rapidly and invade surrounding tissues, giving rise in some cases to 
dangerous, and even fatal haemorrhage. Ecchymoses, the other character- 
istic surface lesion of scurvy, are produced By Iiaeinorrhage into the subcu- 
taneous or intermuscular tissue. They may occur spontaneously or as the 
result of injury, and vary greatly both in size and extent, being commonest 
in the lower extremities, where they may form quite large swellings. The 
part affected by them is brawny, tender, and pits on pressure, the indentation 
persisting longer than it does in ordinary oedema. The skin over them is 
red, sliiny and hot. Such effusions are common, also, in the popliteal space 
and in the bend of the elbow, as well as in the loose tissue around the malleoli, 
and beneath the muscles of the jaw. In these situations they form indurated 
swellings which fill up the natural hollows of the part, and greatly interfere 
with the movements of the adjacent joint. Where such effusions occur 
over the shins they are apt to be mistaken for syphilitic nodes. There is no 
marked tendency to bleeding from the internal organs ; but haemorrhages 
may take place from the mucous surfaces. Of such luemorrhages, episti|,^i8 
and bleeding from the mucous membrane of the mouth are commonest. 
Blee(iurg 'may"^'a^^ occur from the mucous incmbrane of the intestine when 
there is a coexisting diarrhoea. Haemoptysis, haematemesis anSnTsematuria 
are_xaxe. Htemoriliagic effusion into the pleura and pericardium has also 
been described. Not uncommonly haemorrhage occurs under the con- 
iind may be so extensive as appreciably to raise the ocular layer, 
leaving the cornea at the bottom of a pit surrounded by swollen and red 
conjunctival membrane. 

As the disease progresses aue'emia becomes a marked feature, though its 
degree has no constant relation to tlie extent of the ecchymoses. The blood 
picture is that of a secondary anaemia, the red cells being sometimes reduced 
bo 2 millions per c.mm., or less. Poikilocytosis a/id anisocytos^^are common, 
nii cier^fed fp rnis The hjnmoglobin is reduced rouglily lh proportion to 

tbe red cells. Observers differ as iJT the white cell' count. Some have 
described a leiico pen ia ; others a moderate lymphocytosis. All are agreed 
that polimudluiij,leuc ocytQsis is not present unle ss inflamma tpxy complicar 
tions co^jxist. Apparently the coagiflaBiIity liTThenbloo^^ not diminished, 
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and the serum is not hsBmolytic ; but although the presence of a diminished 
alkalinity has been alleged our knowledge of the chemical cluiTiges in the 
blood is still limited. 

Alimentary symptoms may be absent. Appetite is not necessarily 
impaired; but dyspepsia may be present, as the result of the dietetic 
conditions which produce the disease. Constipation is th§^j:jule ; but 
the conditions in which scurvy develops often favour the production of a 
dyspeg^ type of diarrhoea with sanguineous discharge. The urine may 
be al bjjm ih^s. 

l!Ibmpncations.7— Gangrene of the lung^is one of the most frequent and 
dangerous of the complications.' " Bronchitis and bronchiolitis also occur. 
Night ^ is met with not unfrequentl 3 % and is specially j)rone to 

occur in patients who have been exposed to bright light, and may be an early 
symptom. It is associated with ansemia of the retina. 

Diagnosis. — If all the characteristic symptoms are present, and if the 
disease arises simultaneously in a number of subjects in circumstances 
known to favour its development, the diagnosis is easy. Diiliciilty only 
occurs when one has to deal with sporadic cases, such as those of land-.scnrvy, 
met with in ill-fed individuals. 

The disease which perha])S most closely resembles it is purpura ha.jiior- 
rhagic a (morbus rnaculosus of Werlhof) : but in this the alTectioh of fTe g'ij'nis 
is^Tbseht, and the luemorrhages have not, as they have in scurvy, an in- 
flammatory character. Mercurial cachexia, which in manv points cioseiv 
simulates scurvy, is now hut rarely seen, and an inquiry ini(* tin- history wiii 
usually lead to a correct conclusion. Acute lymphatic Jeukiomia, whicii is 
so of^n marked hy ulceration in the mouth, can be distinguished by an 
examination of the blood. 

Prognosis . — This, except in tlie severest cases, is favourable, provided 
that proper treatment is adopted. The outlook dej)cnds less u[)on the 
severity of the local lesions than upon the condition of the internal organs, 
and the presence or absence of complications. Extensive bronchitis or 
severe diarrhoea is of grave omen, and gangrene of the lung nearly always 
proves fatal. Even in uncomplicated cases, sudden death may be brougiit 
about by severe hseniorrhage or heart failure. In the most favourable 
circumstances convalescence is apt to be protracted, and when recovery is 
otherwise complete there may still be results left behind in the shape of 
cicatrices in the skin or partly auchylosed joints. 

Treatment. — The essence both of the prophylaxis and of the active 
treatment of scurvy is to supjdy a sufficiency of the anti-scorbutic vitamin 
in the diet. With this object, salads of fre.sh uncooked vegetables, if o}>tain- 
able, should be partaken of freely, and other vegetables should be cooked for 
as short a time as possible — no soda being added in the process. The juice of 
fresh lemons or oranges may be taken to the amount of an ounce daily. 

useless. Fresh meat and milk, fresh or soured, 
are also helpful. If nohe/of the above can be had use mav be made of ger- 
minated peas, beans, or lentils — especially in prevention. Tinned fruits and 
toniatqes have also some anti-scorbutic power. 

In addition to the dietetic measures, if the disease has actually developed, 
the patient should be removed as soon as possible to more hygienic; sur- 
roundings. Cold and damp should specially be avoided. Drugs are of 
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100. Cod-livei^^ 'IdiP 
107 ooinidioatiom mimt be 


little help, but may be given dm ipj 
been recommended f or the night blinfo^ ^ 

treated according to ftoir nature] JUbcally the condition of the mouth will 
dexnand mo»t attention. A peroxide wash will help to remove the foetor, 
whilst nitrate of silver solution (2 to 3 per cent.) may be painted on the 
affected gums. 


INFANTILE SCURVY 

Infantile scurvy — known on the Continent as Baxl^w’s disease — is identical 
in its pathology with the adult form of the disease, its sy)ecial clinical features 
being due to the anatomical and physiological peculiarities of early life. 

.£tiology. — The disease usually ap pea rg between the eighth and twelfth 
months — both sexes being equally affected. As in adult scurvy, the 
essenCial cause is the absence from the dietary of a sufiBiciency of anti- 
scorliutic vitamin. A diet of condensed milk, with the addition of a tinned 
i[i.)odi is , that which most commonly results in scurvy; but sterilised milk 
alone may give rise to it, and so even uiay milk which has only been 
boiled. Desiccated or pasteurised milk does not appear harmful. A few 
cases liave been recorded in which the child had been fed on the breast 
only ; it is probable that in these the mother's diet had been deficient in 
fresh constituents. 

Pathology. — The cJiief changes are in the neighbourhood of the bones, 
A src’tioji ma(i(‘ across a limb at the site of a swelling shows tliat the peri- 
osteum is hyper- vascular, tiiickened and separated from the subjacent bone 
by a layer of partially organised blood clot. There is no sign of inflamruation, 
and no harJ bone is formed in the periosteum, except in very long-standing 
cases ; in which circumstances the muscles surrounding the bone may be 
infiltrated with blood or serum, and look sodden. The bone exhibits rare- 
faction, and may be fractured. There may be hfemorrhagic effusions 
into the joints or serous cavities. The organs exhibit no characteristic 
change. 

Symptoms. — The onset is gradual, the first symptoms noticed being 
often a rgfysal of food, along with fretfulness and restlessness. There is a 
tendency for the child to resent being handled. Meanwhile the general 
nutrition is usually unimpaired, and the child’s colour is often fresh and 
healthy looking. After a variable period the more })romiDent symptoms 
appear. The most striking of these is extr^e tendeniej^s of the legs, which 
causes the child to scream loudly when touched or even when approached. 
In a well-marked case soyue swelluig will be found, usually of the lower end 
of t)r upper end of t-Iic. tibia. Involvement of the arm bones is 

much rarer. The skin over the swelling is often tense and glossy, and may be 
slightly oedernatous ; but there is no local heat. Soft crepitus may be elicited 
on handling the limb, indicating a fracture or a separation of the epiphysis. 
Ill some cases ho0morrhage takes place into the orbit, giving rise to proptosis 
and ec cliym qsis of^he eyelid. Rarer sites of haemorrhage are around the 
ribs, clavicles orTblnes oftSe skull. 

Changes in the gums are not nearly so pronounced as in adult scurvy, 
and are not usually present, unless some teeth have been cut ; in that case 
the gum around them is usually swollen and of a purplish colour. Petechiae 
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and subcutaneous eccbymoses are very rare in infantile scurvy, and hsouxox- 

i rhage from raucous membranes is not common. Hsematuria, however, is not 
iolni^uent, and may be an early and the only symptbnl ; it is probably often 
overlooked. Fever is not a conspicuous feature, but may be present if 
• extensive haemorrhages have taken place ; it rarely exceeds 102® F. The 
blood changes are the same as have been described in the adult form of the 
disease. 

Diagnosis. — This is easy in a well-marked case, provided the leading 
features of the disease are known to the observer. The screaming of the 
child on examination, the swelling and tenderness of the legs, and the con- 
dition of th.f3 ^]jnis leave no doubt as to the nature of the affection with which 
one lias to deal. All cases, however, are not so pronounced in type. Not 
infrequently one encounters mild or incipient forms which it is easy to over- 
look. In these, tenderness when the child is handled, or when it is put in 
the bath, may be the only symptom. In other cases again, slight sponginess 
around the incisor teeth may alone be present, or one may have to deal with 
an apparently causeless lisematuria. In any case in which there is doubt 
two points willTelin | One is the nature of the feeding. If this has been of 
such a kind as is known to favour the development of the disease the diagnosis 
will be greatly strengthened. The other point is the application of the 
^therapeutic test. If the symptoms present are really due to incipiimt scurvy 
then they will certainly disappear rapidly so soon as appropriate treatment 
is begun ; if they fail to do this, then some other condition must be 
thought of. 

Infantile scurvy may be mistaken for rheumalisin^ although the mistake 
should not occur if it be remembered that acute rheuuiatisin is hardly ever 
seen below the age of 2, The distinction between scurvy and suppurative 
periostitis or epiphysitis is much more difficult, especially if the gum change's 
are absent. A very high temperature and much constitutional disturbance 
are against scurvy. The nature of the diet will also be of weiglit in the 
diagnosis. A skiagram will be of great assistance in coming to a conclusion. 

The absence of swtdiiug in the affected limb and of the other symptoms 
of scurvy should distinguish those cases of infantile paralysis in which there 
is much tenderness of the paralysed leg, and the blood examination should 
enable one to differentiate a case of acute leukaemia or chloroiiia. 

Prognosis. — This is quite favourable, provided the disease is recognisi'd 
in time and yiroper treatment adopted. Nothing in therajieutics is more 
striking than the rapidity with which such patients improve on a change 
of diet, although some degree of thickening of the bones may p<*rsist for a 
long time. Death, when it occurs in the more severe cases, is usually the 
result of intercurrent disease, such as broncho-pneumoiiia and chronic 
diarrhoea, although sudden haemorrhage, cardiac failure or exhaustion may 
occasionally lead to a fatal issue. 

Treatment. — This consists mainly in altering the diet. Tinned foods 
and sterilised milk must be stopped at once, and the child put upon a due 
allowance of unboiled milk. Four teaspoonfuls of orange or gijape juice, 
sweetened with a little siig;ar, should be given daily. Baked fKitato is also 
useful, a little of the part under the skin being rubbed u[> with the milk into 
a thin cream, which is either additd to the bottle or given separately (2 tea- 
spoonfuls three or four times a day). Raw meat juice is of some value, 
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especially if anaemia is present, and may be given in quantities of half an 
ounce daily. Drugs are of little service ; but cod-liver oil and iron aid 
convaluftoence. 

Scorbutic infants should be handled carefully, and the clothing so made 
that it can be easily taken off and on. ]f it is necessary to move the child 
about it should be carried on a pillow. 'J'he affected limb should be steadied 
by light sjdints or wrapped in wet towels, wliich, if allowed to dry in position, 
afford considerable suj)p()rt. In mild cases a covering of cotton-wool secured 
by a light bandage is sufficient protection. 

RICKETS 

Definition.— l^ickets is a disease of. nutrition occurring in early child- 
hopd. It mainly affects the bop^^ is characterised also by 
a tendency to catarrhs of mucous membranes, and to functional disorders 
of the nervous system. 

.Etiology. — Various theories have been held in the past as to the cause 
of rickets. It has at differmt times been attributed to inherited syphilis 
(Parrot), to microbic infection, to dyspejK^ia tlie result of dilatation of the 
stomach, and to obscure nervous influences. More plausible was the belief 
that it resulted from a deficient intake of lime. All these views, however, 
are now discredit C'd, and it is g(‘nerally agreed that the disease re&ulta..fiom 
some error ju fuedij?^- Clinical observation ha.s long pointed to a deficiency 
ot fab as being tiie essential fault in tli** diet : but recent experiiii'-ntal work 
favours the view that it is not a deticienev of fat as such that is responsibi(g 
Init of a fat-spiul.he \ itajniu D). This vilaniin is ])resent in milk 

fat. Imf IS pariieulaily al)uiidant in cod-liv(U‘ oil. It cati be produced arti- 
ficially ])y tli<‘ irradiation of (‘rgosterol. 

Tn addition to the food factor there is no doubt that defective hygiene — 
including in that term overcrowding, insufficient air, exercise, and light, 
and, in fact, tlic conditions of life of the poorer class in large towns generally — 
plays a very largo })art in predisposing to the disease. Noel Paton and the 
Glasgr>w Sciiool even consider that the domestic factor alone is sufficient 
to cau.^e the disease, aj)art from errors of diet. All are agreed that the disease 
i.-; mainly one of leiiijHTal’- climate s, that it is mon^ a]it to develop in the 
winter and affects botli sext's equally, and that heredity })]ays no part in its 
prodiK tiom 

Pathology. — Tlie chief changes are in the bones. Section through 
the (' 11(1 of a long bone shows tliat ossification, in.stead of proceeding in an 
orderly way, is jgreatlj' di^qigamacST In the zone of proliferation of the 
cartilage the eel ls^"dw excessive multi plica tigu, and are arranged irrc*gularly, 
instead of in columns. A lu;oa(l EIuisli area results, which is the cause of the 
thickening of the epiphysis. In addition to this, calcification between the 
cfdtJrtfrTfefecfive, the affected area shows excessive vascularity, and the new 
hone fqjjmad is soft and deficiept in lime. The whole process has been summed 
up ill the statement tliat “ there is an excessive preparation for ossification 
and a defective accomplish nient of it.” In addition, the vascular layer of 
the pert5|t;gum^^^ the marrow congested- 

Chraucal analysis shows that the bones contain only from 30 per cent..*to 
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§0 per cent, of ciilciuiii, instead of tlie normal 60 per cent, or rj^oro. Tliey may 
show signs of old or recent fracture. The ^»ovorly of the hones in fiiineral 
matter iippears to be diui to defective absorption and utilisation of caJciiim and 
phosj)horus, which is the chief featuni of th(^ morbid c-lumiistry of the disi'asr.'’ 
The internal organs show much less chang<‘ ; but the spleen may b(‘ ra,t her 
large and firm, from an increase of its fibrous tissue, and the livto' is ofOm 
somewJiat fatty. The mucous membranes of the resjhratory and alimeulary 
tracts fre([ueiiily exhibit evidences of catarrh. 

Symptoms, — The disease can rarely be recognised before the sixth month. 
Amongst the earliest indications to attract attention are restlessness ancj" 
irritability, sweating about the head, especially wlicn asleep, and a tendency 
on tlie part of the child to kick off the Bedclothes tirTiight. 'khere is no 
wasting, indeed the infant may be abnormally fat, though usually tlabby 
and pale. The appetite is capricious. 

As the disease progresses, it will be found that dentition is delajied, and 
that changes in the bones become manifest. They ffrsCsTiow tliemselvcs in 
the epiphyses of the ribs, which enlarge and form a row of knobs down the 
sides of the chest (the rickety rosary). Enlargement of the epipliyses of the 
bones of the limbs then takes place, being most conspicuous at the lower end. 
of the radius. 

The softening of the bones leads to various deformities. The chest 
sinks in at the line of junction of the ribs and cartilages, so that a broad groove 
forms, running downwards and outwards towards the axilla (Harrison's 
sulcus). The bones of tiie limbs bend, the. femur c\ir\ang forwards 
outwards, and the tibia bending sharply forwards aiui often also out- 
wards at its lower third ; there may also be a curving of th(‘ upper part, 
leading to ‘‘ bow-leg." The humerus and bones of tiie forearm may become 
bent in an outward direction, as the child sits supporting itself on the hands, 
and the clavicle may show a sharp kink at the junction of the inmu' and middle 
third. Tiie pelvis becomes flattened. Greenstick fractures of the limb 
bones are not uncommon. 

The skull shows striking changes. It is usually somewlud enlarged, 
elongated and flattened on the vertex (box head), the anterior fontanelle 
remaining widely open long after the normal period of closure at th(‘ eighteenth 
month. There may be pronounced thickening of the frontal arnl parietal 
eminences, leading to the so-called “ hot gross bun or bossed head, especially 
in cases complicated by ansomia with enlarged spleen. Areas of defective 
ossification in tlie parietal and Occipital boiics in tlie neiglibourhood of the 
occipital suture (cranio-ti^bes), which yield on pressure a characteristic parcli- 
ment-like sensation, are hdtiincommon. 

The muscles are often so weak and llabby tliat paralysis is simulated, 
and the ligaments may be so lax that the limbs can be bent into almost any 
position (“ acrobatic rickets ”). In consequence also of the laxity of liga- 
ments, kyphosis often 'develops m tlje lower lumbar region (rickety spine). 

The blood usually shows a varying degree of ariajrnia'Tff^C]' 
type, and in a few cases the changes are so profound as to resemble those 
met with in chlorosis. 

The digestive system is usually deranged. Chronic diairhoea with pale, 
offensive stools is not uncommon. The abdoiaun. so that the 

child has a pot-bellied appearance. In the production of the distension, 
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muscular weakness, intestinal fermentation, and the pushing down of the 
diaphragm by the sinking in of the chest all play a part. The edge of the 
liver can ofi(*n be felt at a lower level than normal, partly from displacement 
and in part from enlarg(‘ment through fatty cliange. The spleen is also 
palpable in a considerable number of cases, although this is due more to its 
being pushed down than to actual enlargement. 

In the respiratory system bronchial catarrh is v'erv often present, and not 
uncommonly results in broncho-pneumonia. In the nervous system the 
disease shows itself by general nervousness and irritability, and in some cases 
by the development of laryngismus .fitxidulus, tetany, or even convulsions, 
of all of which rickc'ts is a strong ]»rediH]>osing cause. 

Diagnosis. — In a fully developed case the diagnosis is easy. Early 
cases, and tliose in which the rickety element is overshadowed by some 
complication, such as broncho-pneumonia or diarrhoea, are more apt to be 
overlooked. The suggestive points will be ,deJ.^yjed. .dentition, an open 
fontanelle, and th<^ presence of the rickety xoaary. A skiagram will Show a 
temdelicy to cupping^ of the diaphysis ; the epiphyseal line will be irregulaT 
and ill-defin(‘d, and the epiphysi.s itself poorly ossified. There will also be a 
tendency to osteoporosis throughout th(^ whole bone. The appearance of 
the epiphyses of the carj)us and tarsus may be retarded. 

The rickety head is apt to simulate! hydrocephalus, but in the latter con- 
dition the skull i.s more globular, and bulges above the cars, the fontanelle is 
te^g, and the eyeballs, in marked ca.ses at lea.st, pushed downwards. The 
kyphosis of rickets may be mistaken for spinal caries ; but in tlie former the 
bend straightens out as a rule when the child is held up by the armpits. In 
severe cases this may not happen, and a radiograph may be required to settle 
the diagnosis. If the mu.scuJar weakness is pronounced infantile ])aralysis 
may be imitated; but tlie history, the retention of the reflexes, and the 
presence of other signs of rickc'ts should prevent mistakes. 

Prognosis. — Rickets is not fatal per ae, and usually passes off spon- 
taneously after the third vi'ar, although the deformities of the bone may 
persi-^t for a long time. Even these, however, have a wonderful way of 
righting themselvf's witliout any special treatment. On the other hand, 
rickc'ts is a very ‘’<‘rious complication of other diseases, especially of broncho- 
pneumonia and diarriioea, and adds greatly to ti\eir fatality if present , so that 
the dictum of Sir William Jenner that “ in its indirect results rickets is one 
of the most fatal diseases that |KmuIiarly affect childhood ” is i>erhaps true. 

Treatment. — Rickets can be prevented if the child is proj)erly fed and 
cared for. Breast feedingX^^^t^ is fbe best safeguard : but it 

must always be remembered tliat the disease is apt to develop in children 
who ar(‘ k<‘]>t too lon^ on the brea.st. After weaning, p\irc cow's milk should 
1 h' given in sufficient quantity, and tfie prer^fure or excessive use of starchy 
foods avoided. Eare should bo taken that the diet contains an adequate 
amount of animal fat. Plenty of fresh air, sunlight and exercise are also 
important factors in prophylaxis. 

If tlie disease ha.s already developed, the diet .‘^hould be altered in accord 
ance with the requirements indicated above, the inosr important point usually 
being to increase the allowance of cow’.s nih[k» wliich shoulXj:^^^ 

1 J pinta per diem during the seedniTyear bflife. Yolk oi eggis also a valuable 
food. Eod-li ver oXX^r oiVe Of'the arliTicial su1»stiiutes containing \ iiiunin D) 
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is tiu' most drug, liaviiig iiliiiost a specific influciuM' uu tlu* dis('as(’ ; l)uf 

iron may also ]k‘ given witli advantage if there is ajuemia. Siaijbat hs (i r 
exposnre to the rays of the mercury- vapour Ia,m]) liav(‘ a definitely curat ive 
effect. • * ■ 

To prevent bending of the legs, long splints may be applied, projecting 
beyond the feet, so as to make standing impossible. Orthopaedic treatment 
may be required for the more permanent deformities. Alimentary and respira- 
tory complications should be treated by the measures appropriate to them. 

Late or Adolescent Rickets 

This term is applied to a disease apparently identical with ordinary 
rickets in its bony changes, but which seta in much later, usually between 
the ninth and fourteenth years. The patient may have been the >ubject of 
ordinary rickets in earlier childhood — hence the use of the term ‘‘ rcerudes- 
cent rickets ” — or the disease may have appeared at the later age for the first 
time. Nothing is known of its causation. 

The manifestations of the disease are practically confined to tlie skeleton, 
the long bones being particularly affected. The epiphyses become much 
enlarged, and pronounced deformities ensue as the result of bending. The 
skull escapes almost entirely, and there is no tendency to any disease of the 
internal organs, or to complications. 

The disease is notjJ.^jigeroi:^ to life; but the deformities may be lasting. 
The general treatment is the same as that of ordinary rickets : but most 
cases will require the help of the orthopaedic surgeon. 

“ Foetal and “ congenital ” rickets are ambiguous terms which Iiavt^ been 
loosely used to cover several distinct pathological condit ions, amongst which 
are achondroplasia, mollities ossium, and osteogenesis imperfecta. They 
are best avoided. So-called “ scurvy-rickets ” and ‘‘ acute rickets ” aer 
identical with infantile scurvy, although rickets often coexists with tlie latter, 
seeing that both are due to faulty feeding. 

RoBEur Hutch JS(>.\. 


BERIBERI 

Synonyms. — Polyneuritis Endemica ; Kakke ; Barbiers, etc. 

Definition. — A vitf^y^mn-defic^ency disease, occurring frequently in tr(>])ieiil 
regions, especially where rice is used as the sole article of food, characterised 
by peripheral neuritis, the nerves of the legs and heart being sj)eeially prone 
to atta^, ~ " 

iEtiology. — The disease is very frequent in the Federated ]\Ialay States, 
Sumatra, Japan, in parts of Brazil and in other parts of th(' world. Many 
cases reach London, cases from the Chinese, Jajiancse and Indian er(*ws of 
steamers trading with India and the East. A w^dl -marked form is found in 
sailing ships in the Atlantic (Ship B(‘riberi). Adults an; most aff(;cted, but 
children also may suffer. Males and female.s appear to be equally susc<;ptibl(‘. 

It has now been abundantly proved that the cause oi the disease is a 
vitamin deficiency. Though the disease is specially rife in rice-feeding 
races, rice 'per se is not essential, any food if deficient in the anti-neuritic 
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principle, the water-soluble being s ufficien t. This explains the attacks in 
Brazil, wh(*re rice is not uscid, and in the sailing ships, where stale and tinned 
foods ar(‘. principally eaten — the high sterilisation required in tinning food 
destroying the vitamin. As regards rice, the vitamin is found in the peri- 
carpal layer of the grain, and its removal hy polishing renders it dangerous as 
food. 

Pathology. It is not yet clear how the absence of the vitamin or 
anti-neinritic principle acts ; the changes found in the nerves being very 
similar to those found in alcoholic and other poisons. 

A diet consisting of polished rice alone is completely deficient in 
vitamin, and this accounts for natives who use sucli a diet being specially 
liable to be attacked by beriberi. (Compare the exj)eriniental work on 
avian beriberi in yugeons.) A mixed diet, on the other hand, though 
defieiimt in part in the anti-neuritic yjrinciple or water-soluble B, may have 
in tlie other part quite enough to prevent the occurrence of any metabolic 
disturbance of the m^rves. 

Characteristic ctianges are found in people who have died of beriberi. The 
veins of the neck are engorged, the right heart is much dilated and distended 
witftbiood, and serous effusions are s^en in the pleural cavities, yiericardium 
and the cellular tissues. The; congested and oedematoPs, the liver 

and spleen sfiow chronic venous congestion. The dimdenuni is congested 
and redrlcned (the duodenitis of Ilamilton Wright). TTieTrdrieys do not show 
nephritis. The nerves microsco])ically are much degenerated, the changes 
being similar to those seen in multiple peripheral neuritis due to other causes, 
namely, fatty d ege neration of the myelin sheath, with gadual absqryition, 
and finally c^sappearaiice of flie axis cylinder and collapse "of fhV sheath of 
Schwann, the Tlerve disa])peanng in the fibrous connective tissue of the 
endoneurium. 

*"■ "15^^ — The disease is variously divided uj) clinically, such as wet, 

dry and mixed forms. Hamilton Wright described rudimentary cases, 
ordinary typical cases and acute pernicious forms, and such a division is 
better than the former, the conditions really being similar in all, though of 
varying urrides of .si'veritv. A wet beriberi simple meaii.< a case w ith oedema, 
a dry beriberi a case with none, or where the mdema has gone, the resultant 
yiaralysis and wasting of the limbs being then well seen. 

Rudimentary ca^es (Larval or ambulatory cases). — Such are due to a 
limited failure of vitamin. There may be some numbness in the legs, with 
somepatehj aji^gatlicsia and diminution of knee-jerks, all of wdiich synqPoms 
quickly disappear if a more varied diet be given. Such cases, however, 
give the wairuing, that if the vitamin deficiency is kept up, more serious 
phenomena will follow. 

Ordina^^riben - — Prodromata such as y^ins and needles in the limbs, 
ti fpdTe Sings in the muscles and heaviness in the limbs generally tisler in 
the disease. These ^adually increase, ‘"until Hie liinbs become completely 
paralysed and further movements become impossible. The knee-yexhs, 
first exaggerated, lost, ^^^1 varying grades of oedema, from a little 

on the tibia), to extreme grades vrherc the patiefil is waterlogged and bloated 
with fluid, are seen. The sensory nerves are also affected, hypera'sthetje 
and anesthetic patches being found at different y^arts of the limbs aruTTnink. 
Shortness of breath and marked dyspneea generally now apyiear, indicating 
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^an involvement of the cardiac nerves. The patient is very liable to die 
[suddenly of heart failure at this stage, largely depending on what sort of 
j attention he receives. There is no fever throughout the disease. Finally, 
? if recovery take place, the fluid gradually becomes absorbed, and then the 
atrophy of the muscles becomes very evident (dry beriberi). The degree 
of recovery will be in inverse proportion to the amount of nerve destruction. 
The nerves very slowly regenerate, and as a result the muscles improve in 
tone until finally complete recovery takes place — this, however, often taking 
3, 4, or 6 months for completion. 

'^“The heart is dilated to the right, with engorgement of the veins in thi^ 
neck ; the long and short pauses are more or le.ss equalised (eq^iial spacing 
of the sounds) ; systolic murmurs are present, and the second sound is gener- 
ally reduplicated. The pulse is rapid and of low tension. The urine is free 
from albumin, and there is nothing characteristic in the blood. 

AcxM 2 ^fnicious forms . — The patient is seized suddenly, with few or no 
premonitory warnings, there is great cardiac distress with evanosis, gasping 
for breath, coldness of the extremities, and death takes place with great 
rapidity. 

Diagnosis. — This has to be made from all the other forms of mnltij)le 
peripheral neuritis and in white people is by no means easy. When manv 
cases are occurring amongst natives, whose food is known to b(‘ deficient, 
and if no arsenical or other poison can be incriminated, the diagnosis of beri- 
beri may be made with safety. 

Prognosis. — This depends almost entirely on whether the ])atient can be 
treated properly or not. If taken quickly into hospital, and surviving the 
first few days, the chances of recovery are quite good. On the oMier liand, 
with no attention and continuing to take the improper diet, tie* patient will 
certainly die. The acute pernicious cases all die. Vomiting is always a 
symptom of very grave significance, andj if severe, indicates a fatal termina- 
tion. 

Treatment. — Since the discovery was made that the disease is purclv a 
deficiency one, great progress has been made in prophylactic measures to 
control it. The complaint has been stamped out of tlie jails, asylums 
and other government institutions in the hkiderated Malav States aniqdv' 
by cliaiiging the diet and giving a parboiled or cured rice, i.e. a rice 
that has been boiled and dried before husking, in.stead of a higidv moIisIkmI 
one. 

A patient suffering from beriberi must be placed in bed and not allowed to 
sit up suddenly. If the condition be serious, arnyl nitrite may first ))e given 
and small doses of digitalis ; venesection may be ])erf()rmed if tlie rnrht 
heart be greatly engorged. After the first few days, a dry diet rich in 
vitamins (eggs, yeast, milk, lieart muscle^ etc.) should be given. Idie 
symptoms will then gradually but slowly improve. Finally, when all acute 
signs have disapyieared, raa.ssage and electricity to the limbs will helj) to 
restore the muscles to their former tone. 

foim.- -Itecently a form of Ixoibc ri oceirrriDg in infinils has 
been described, it is common in some of the Pa< ihe Islands, it iisuailv 
attacks infants fed by the Imaasl liy mothers who are poorly nourisheij. 
Cessation of breast-feeding and the intake of ricr* bran on flu; part of the 
infant are recommended. 
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EPIDEMIC DROPSY 

Definition. — A peculiar febrile coodition, associated with drppsjji jyomit- 
in;;;, diarrhoea^ skin xaahaaMd anaemia. 

iEtiology. -Tlio disease has been described from Calcutta during the cold 
weather and in Mauritius. Apparently similar conditions have also been 
met with in other parts of India. Cases have been seen in London by the 
writer amongst the native crews of steamers coming from India. Both sexes 
are liable to the disease, children less than adults. The exact cause is un- 
known, but it is believed t o be a disease sui generis. It is probably a deficiency 
djsea^e, or belongs to thai^ ^oup of maladieB (Greig). 

T^athology. — Effusions into the serous cavities have been observed at 
autopsy. Otherwise there is nothing special to note. 

Symptoms. — Thefever isof'a remittent type and may precede or be present 
with the s(icond symptom, namely, dropsy. This begins on Jbhe .Ipgs, and may 
spread all over the body. Diarrhcea and vomiting may also occur and jiaih 
and aching in the muscles and joints. The exanthem is of an erythematous 
nature, appearing as a rule alter the oedema,^ and lasting 12 days. The 
heijurl shows disturbance of its rhythm with murmurs, and dyspnoea; and 
fiimUj anaemia results. Scorbutic symptoms sometimes are superadded. 
The knee-jerks may be present. 

Diagnosis. —Tliis has to be made from beriberi, which it resembles in 
some ways. 

Prognosis. — This varies; the death-rate may be as high as 20 to 40j>er 
cent. 

Treatment. — A more generous diet should at once be instituted, e.g 
more rich in vitamins. Cardiac tonics may be required if the heart show 
signs of involvement. 


PELLAGRA 

Synonyms. — Mai de la Rosa; Mai del Sole; Maidismus; Malattia della 
Miseria, etc. 

Definition. —Pellagra (pelle, the skin ; agra, rough) is a chronic, non-con- 
tagioiis disease of the j)por, associated in some way with matze, and running 
its course with gastric and intestinal symptoms, nervous and psychical dis- 
turbances, togetlier with an exanthem of an erythematous nature. 

iEtiology. — The disease prevails endemically iU Europe, Africa and 
America. It is very common in Italy, Roumania, Spain, Egypt and in 
the Southern States of the U.S.A. It also occurs in the West India Islands. 
Any race is subject to the disease if the conditions be suitable for its pro- 
duction. Children suffer as well as adults; males and females are equally 
liable. The disease occurs amongst the poor, and at one time was tfipu^t 
to be due to eating diseased maize'. The most recent view as to its causation 
is that it is a deficiency disease — a protein deficiency ; races who subsist on 
maize alone as their standard food receiving a deficient supply of some 
proUun, and so becoming prone to acquire the disease. Goldberger and 
Wheeler's (^x]ierimenlal work in America strongly supports this view. 
Sambon proposed a hypothetical germ, with the sandfly as an intermediate 
2y 
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host, but there is little or no proof of this, and the theory has recently 
fallen into disfavour. 

Pathology. — The absence of some essential in the food would seem to 
explain the pathology OFtlie disease. (Compare beriberi, scurvy, rickets, 
etc.) One of the most important things to be noticed on autopsy is tlie 
em aciat ion and cachexia, the internal organs showing changes associated 
with such a condition. The heart is small and atrophied. The walls of 
the stomach and intestines are greatly atrophied and thinned, the mucous 
membrane showing, in addition, signs of a subacute inflammation. Ulcers 
are also not uncommon in the colon and rectum. The liveTls either of 
normal size, or may be slightly enlarged and fatty ; the apleen and kidneys 
are snaall, the parenchyma showing fatty and often also interstitial changes 
eventuating in a cirrhotic condition. The most important patliologieal 
changes are found in the nervous system. According to Scheube, hypcramiia, 
an»mia and oedema are the conditions most frequently met with in the 
brain, spinal cord and meninges. Chronic inflammation of the latter also 
is present. The cord shows sclerosis of the posterior columns, and some- 
tinges of the postero-lateral columns as well. Batten, in material sent by 
Sandwith from Egypt, found a sclerosis of the posterior columns, and came 
to the conclusion this was of root origin, the cord changes being secondary. 
These changes indicate a widespread disease of the spinal cord, being in 
many ways similar to those found in ergotism and lathyrism. Tlii' |>eriplieral 
nerves do not suffer. 

Symptoms.— The incubation period is unknown. The duration of the 
disease is from 5 to 15 years or more. The course of the malady is distin- 
guished by definite attacks alternating with periods of amelioration, the 
exacerbations occurring in the spring of the. year. Premonitory symj)t©ms, 
such as giddiness, loss of appetite, and general debility, may iislu^r in the 
disease. The fully developed condition may be dealt with und(T three 
headings. (1) The first attack, consisting of stomachic and intestinal 
symptoms, accompanied mostly with an exanthem. (2) Subsequent attacks 
in which the nervous disorders become more prominent, with serious cerebro- 
spinal symptoms. (3) The stage of cachexia and marasmus. The thr(*<* 
chief systems affected, therefore, are the alimentary, integumentary and 
nervous. In the first, the appetite is lost, thirst is present, with ])ain and 
a feeling of discomfort in the epigastrium, and with eructations and flatulence. 
Constipation or diarrhoea may occur early ; the latter is an invariable accom- 
paniment in the later stages, and with ulceration the stools may contain 
blood and mucus. The tongue becomes bare, its epithelium being partly 
or entirely lost (compare Sprue). In the advanced cases it is raw-looking, 
a similar change often involving the pharynx. The gums may resemble 
scurvy and the teeth may be decayed. 

The changes in the skin have given the name to the disease ; they are 
of less importance than the alimentary and nervous. They usually appear 
simultaneously with the gastro-intestinal unes, and first appear during the 
spring months, when the sun is gaining power ; they fade away in summer, 
only, however, to appear again with increased intensity next spring. The 
distribution is on the back of the hands and forearms, dorsum of the feet, 
face, neck and upper part of chest, the parts, in short, uncovered by clothing 
and therefore directly exposed to the sun’s rays. The nature of the lesion 
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is an erythema, first resembling a severe sunburn, with redness, swelling 
and tension of the skin ; sometimes itching and burning and small blebs 
also occur. Later a deeper dermatitis appears, and in the next year desquama- 
tion and exfoliation. As years go on, some pigment and thickening are left, 
until, finally, a chronic atrophy appears over the affected areas, which become 
wrinkled, thin, and no longer elastic. 

Headaches, pains in the back, neuralgias and vague sensations of weight, 
pressure or fullness about the head have been observed. The intellectual 
functions soon become affected, the patient becoming sad, stupid, depressed 
and sleeple ss. Paralyses of various sorts are seen, tremors of the arms and 
tongue, cramps and wasting of the muscles in the paralysed areas with 
spasticity and ataxy. Tlie electrical reactions of the muscles are usually 
preserved. Abnormal sensations and vasomotor and trophic changes are 
usually j)resent. The knee-jerks are at first exaggerated, and later disap- 
pear. Hearing and smell do not suffer, but weakness of vision, hemiano- 
pia, diplopia, photophobia are encountered. Mental disorders generally 
end the picture, melancholia or mania requiring detention in an asylum. 
Institutions of that nature in countries where pellagra is rife are full of such 
sufferers. 

The other systems may or may not show symptoms. There may be fever 
during the course of the disease, there is retardation of growth in children, 
emaciation in adults, and sexual desire is lost. 

Diagnosis. — The characteristic distribution of the skin lesions betrays 
the disease. In some rare ca.ses the cutaneous lesions are absent — pellagra 
sine pellagra. 

Prognosis. This is not good ; large numbers of pellagrins eventually die 
in the lunatic asylums. The disease is very chronic, lasting even up to 20 
years. 

Treatment. — Attention should be given to the diet amongst the poor; 
maize should not form the sole component of the diet ; other articles must be 
added. A generous and varied diet rich in protein must be given — plenty 
of meat, milk and eggs, (loldbergor recommends dried veast, in doses of 
Lj .foTSO grill, daily, in syrup, and this may be add(‘cl to tlie diet. Arsenic, 
may be. given, and is of va]u<v The rest of the treatment is symptomatic. 


G, Carmiohael Low. 
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DISEASES OF THE ENDOCRINE GLANDS 


DISEASES OF TliE SUPRARENAL GLANDS 

The suprarenal glands consist of two parts, cortex and medulla. Tlie 
eprtex arises from the same type of cell as the kidney and testis, whilst 
the medulla is of sympathetic origin. The cortex is composed of a fine 
conn'^ 1 % tissue network, surrounding |K)ly}iedral epithelial cells, which 
are arranged in radial rows for the greater part. Towards the surface the 
arrangement of the cells suggests an alveolar structure, whilst near tin* 
medulla the cells form irregular cylindrical columns. All tlie cells of tlie 
cortex contain (coarse granules and lipoid glohulcvS. J'he medulla is composed 
of chromaffin cells. Scattered throughout the medulla Let ween tliese cells 
are many non-inedullated nerves and a few ganglion cells, ('ells similar 
to the chromaffin cells occur close to the sym])at hetic ganglia in various 
parts, and when arranged in masse^s are termed paraganglia. 

The physiological function of the cortex has not heen determined, and 
has been deduced only from the changes associated with ])athological condi- 
tions. The cortex is essential to life, for removal inevitably kills the aninial : 
whilst removal of the medulla, provided the cortex is left intac't , does not 
lead to death, but merely to fatigue and niuscular weakness. 1'he medulla 
normally elaborates an active substance, termed ej)Lnephrin (tlie proprietarx’ 
article is called adrenalin), which is an ortho-dioxyphenyl ethanolmeth ylariv 
ine. This substance is made not only by tlie medulla of the suprarenal glands, 
but also by the chromaffin cells scattered along the sympathetic system 
(paraganglia). The secretion of the chromaffin cells is probably an absolutL* 
necessity to life, but sufficient is made by those forming the paraganglia, 
and therefore removal of the medullae of the suprarenals does not jirove fatal. 

There is still very much to be elucidated about the action of all the 
internal secreting glands, and the tabulation of the conditiims associat(‘(i 
witli morbid changes will probably need modification in the near future. 


j Ovcractivity 

Cortex 

j Underactivity 
(3veractivity 

Medulla - 

I Underactivity 


/(JhildrcM ; Precocity. 

(Adults : Hyjicrtrichosis. 

/Children : Progeria. 

(Adults : Addison’s disi-asi*. 

j (?) Hyperpiesis. 
t (?) IlyperglyT.upmia. 
Addison’s disease. 

4:.2 
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SUPRARENAL CORTEX 

Hypertrophy or Tumour . — Hypertrophy or tumoiir of the cortices occur- 
ring in children has often been associated with precocity of growth and 
sexual develgj;)|;0.ent, along with obesity and anpmJoiis distribution of hair. 
ITiUsrh boy of iO may sirnulate'^'TOe of 18, not only in his height, weight, 
and muscular development, but also because his voice has become deep, 
hair lias grown on the upper lip, axillae, and pubis, his genitalia have developed, 
and be has become sexually mature, whilst his interests too are those of a 
youth of 18 rather than those of a boy of 10. Removal of cortical tumours 
may lead to the abnormal hair falling and the genitalia regaining normal 
appearance. 

Atrophy . — Atrophy of the cortices is believed to produce a condition of 
premature senility, impotence, or Addison’s disease. This is perhaps de- 
pendent upon the degree in which the mternal secreting glands are aSected 
when the hormone made by the suprarenal cortex fails to reach them. A 
boy of 14 may simulate an old man of nearly 70. The subcutaneous fat is 
absorbed, the skin becomes thiti, wrinkled, and loses its elasticity, the body 
becomes bowed, and the features sharp and aged. 


SUPRARENAL MEDULLA 

Hypertrophy . — No undoubted cases have been recorded. 
Atrophy. — Addison’s disease. 


ADDISON’S DISEASE 

Addison’s disease is characterised by pigmentation of tiie skin and mucous 
inernbrane, mva^jJj^uajJ()>?^^b dTsTurbances oT tbe nexyous 

sjjBtem tract, associated with a lesion of the suprarenal 

glands. 

iEtiology. — Addison’s disease is found amongst all races and in all climates. 
It affects u^n rather more than women ; perhaps syphilis being one of the 
specific causes may account for this. The disease may occur at any age, 
but is commonest between 16 and QO. 

Pathology. — Histological changes in the suprarenal glands have been 
observed in about IK) per cent, of cases ; and in the remaining 10 per cent, 
it is within the limits of possibility that chemical methods would have demon- 
strated lack of efficiency, or perhaps there were pathological changes in the 
Qolai.pie;s;.Ue wfeich escaped detection. Tuberculosis of the suprarenal. glatida 
is tli0.j;no8t frecpicnt lesion, the tissue oTteh being found to be cases ting. 
Other cliahges, all of Whidh are rare, placed in order of frequency, are: 
(1) A chronic interstitial inflammation, leading to fibrosis, and in the hittei 
the glands may be reduced even to the thickness of paper. (2) Malignant 
disease rarely leads to Addison’s disease, because death occurs before symp4 
toms of the latter develop. (3) Extravasation of blood into the suprarenaf 
glands has been recorded as a cause of Addison’s disease. * 
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The i^eart, jaiuscle occasionally 4^!gener/ites. TJie skin is pi^^ni^ited, 
the pigment "bemg found in the rote Malpighii ; patches of pigment also 
occur in the mucous membrane. The mediilhi of the suprarenal glands 
normally elaborates an active substance, termed e])inephrin, which is an 
ortho-dioxyphenylethanolmethylamine. The ma Dufacture of this substance is 
not confined to the medulla of the adrenals, but is shared by all the chromaffin 
tissue which is scattered throughout the body. The action of epinephrin is 
that of a stimulant to the sympathetic system, leading to constriction of blood 
vessels, rise of blood-pressure, dilatation of coronary arteries, dilatation of 
bronchial tubes, and to an increase in the quantity of sugar in the blood, 
occasionally giving rise "to glycosuria. The secretion of the suprarenal also 
' has a controlling effect over bone, which is demonstrated by its effect in 
' osteitis deformans and certain forms of osseous new growth. The absence 
of epineplirin in the circulation may lead to profound changes, not only 
through disturbance of metabolism, but also by means of modification in 
the distribution of the blood supply to the different organs. Although the 
medullary portion of the suprarenal glands elaborates epinc^phrin, nevertheless 
it docs not seem to be essential to life ; perhaps the chromaffin cells in other 
parts manufacture sufficient to maintain life. 

At present tin; dogmatic statement that Addison’s disease is due to 
disease of the medulla of the sujmxrciial glands should not be made, for the 
following reasons : A few cases of what appeared to be typical Addison’s 
disease have been examined by competent pathologists who have found that 
the histological a])pearauce of the siiju'arenal glands has been normal. Occa- 
sionally the morbid condition has been limited to the cortices, the mediilhe 
having been normal. It is alleged too tliat removal of a diseased suy)rarenal 
gland has led to recovery from Addison’s disease. 

Symptoms^ — The patient gradually falls off in general health. He 
becomes languid and weak, indisposed to either bodily or mental exer- 
tion, and the appetite is iumaired or completely lost. The whites of 
the eyes become pearly, and the pulse either small and feeble, or of 
considerable volume, soft and compressible. The body wastes, without, 
however, presenting the dry and shrivelled skin and extreme emacia- 
tion usually attendant on protracted malignant disease. Slight pain or 
uneasiness is from time to time referred to the region of the stomach ; 
occasionally there is actual vomi ting , which in some cases is urgent and 
distressing. It is by no means uncommon for the patient to manifest indica- 
tions of disturbed cerebral circiilation. “ There is characteristic diacolo ra- 
tion of the skin, sufficiently marked, indeed, as generally to have attracted 
The attention of the patient himself or of the patient’s friends. This dis- 
coloraHqn pervades the whole surface of the body, but is commonly most 
manifested on the face, neck, superior extremities, penis and scrotum, and 
in the flexures of the axillae and around the navel.” The tint is distinctly 
brownish, similar to that produced by the prolonged administration of 
arsenic, and easily distinguished from the grey of argyria and hsemochroma- 
tosis, “ This singular discoloration increases with the advance of the 
disease ; the anaemia, languor, failure of appetite, and feebleness of "the heart 
become aggravated ; a dark streak usually appears on the commissure of 

* Mnoh of the doBoription of the symptoms is taken verbatim from Addison’s original 
description of the disease. 
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the body wastes^ the pule^ becpi3a^3 smaller and weaker, and with- 
out any special complaint of pain or uneasiness the patient Etiength graduaUy 
sinks and expires." The muscles become rapidly fatigued in the majority 
of cases, and the hand-grip is found to wane in strength after a few con- 
tractions at intervals of 2 seconds. The pigmentation is not limited to thej 
skin, but is found. eIbo on the mucous membrane of the mouth and vagwa? 
PigmehtaUpY^ areas .is rare in any condition other than suprarenal 
ihadetfuacy.^^ ^metimes small dark spots are observable on the slan ; but 
these by themselves are of little diagnostic value, although they may be 
confirmatory evidence. 

Diagnosis. — The symptoms which suggest suprarenal disease are pig- 
mentation of the .skin, myasthenia and low blood -pressure. When wl 
three are present, the diagnosis fs mtnple. Pigmentation may be due to 
other causes. Perhaps that due to chronic poisoning with arsenic simulates 
most closely the pigmentation of Addison's disease. When the patient has 
not received arsenic as a drug, but nevertheless it is thought that the colour 
of the skin may be due to that metal, Qhcmical examination of the hair will 
decide whether arsenic has been absorbed, but, of course, a positive result 
does not permit the assumption that the suprarenal glands are healthy. 
Pigmentation of the skin may be associated with many tumours and also 
abnormal conditions of the tb)U‘oid, liver and blood. The areas of pigmenta- 
tion occurring in leucoderma should not lead to any error in diagnosis, pro- 
vided a complete examination is made. The colour of the skin in bronzed 
diabetes res(?mbles that of argyria and is of a grey rather than brown 
colour. 

'J’he estimation of the sugar in the blood whilst tJie patient is taking and 
retaining an ordinary diet may assist the diagnosis in doubtful cases if it 
proves to be abnormally low. Hypoglycsemia is far from a constant feature, 
and even a high sugar content of the blood does not rule out the possibility 
of suprarenal inadequacy. 

Low blood-pressure is one of the causes of myasthenia : perhaps the 
lowest pressures recorded are due to some temporary change in the activity 
of the suprarenal and arc termed functional ; these are not accompanied by 
any pigmentation. When there is a doubt as to the cause of the low blood- j 
pressure, big doses of dried suprarenal gland should be administered ; ifj 
these lead to a definite rise of blood-pressure, the probability of suprarenal | 
inadequacy approaches a certainty. Suprarenal inadequacy need noti 
necessarily be due to destruction or atrophy of the suprarenal glands ; a 
transient condition, due perhaps to some toxin elaborated by a pathogenic 
microbe, such as diphtheria, has been observed. The ergograph records 
myasthenia and may assist in the diagnosis. A positive result, i.e. a rapid 
diminution in the height of the contractions, is of considerable value, but the 
absence of the myasthenic reaction does not permit the exclusion of the 
disease ; the writer has had his hand squeezed a dozen times in succession, 
each time with sufficient strength to cause pain, by a man who died 3 days 
later from suprarenal tuberculosis, j,n^ ..WitbOTL ^^7 

ref ereac^ aftaiRt in dlAg n qg jp, butlrequentlj these are postponed until 
towards the end. 

Prognosis. — The disease proves fat^ 

5 years. Some few cases become chrome, and a still smaller number recover. 
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We have seen that tuberculosis of the suprarenaJs is the commonest lesion, 
and we know that localised tuberculosis may become quiescent. Wlien 
recovery occurs, the diagnosis is always questioned ; but the writer has 
seen several cases in which the blood-pressure was distinctly raised by the 
administration of suprarenal extract, and in which repeated cessation of 
suprarenal medication has led to the recurrence of symptoms and necessitated 
a return to the drug for a period of many years. 

Treatment. — Having arrived at the diagnosis of suprarenal inadequacy, 
an attempt must be made to determine the cause. Syphilis will be recog- 
nised by the Wasscrmann test ; if positive, arsenobenzcne preparations 
may be injected intravenously, provided adrenalin in small doses be injected 
at the same time. Caution should be used in the selection of tlie dose. 

Tuberculosis should be tested for by the many methods at our disposal, 
and the original teat suggested by Koch should be used as a last resort when 
all other tests have proved negative. If the degeneration of the suprarenal 
glands be thought to be due to an invasion of the tubercle bacillus, treatment 
should be on the same lines as that of any other case of localised tubcr- 
cidosis. Injections of minute doses of tuberculin should be given, starting 
with a dose of mgrm. T.R., and gradually increasing to ^ ^ mgrm. 

if no untoward symptoms arise. No increase above that amount should be 
fttitcmptsd. The theory underlying the treatment is not an induction of 
immunity, but a temporary hypeieeraia of the lesion, acting in the same way 
as a poultice does when applied to a superficial infection. There seems to 
be little doubt that sujgrarenitl by the mouUh is beneficial to the 

patient, provided it be'given in sufficient dosage/; 5 gro-imi 3 times a dav 'ni 
almost useless , at le^t 90 grains should be the daily dose, and even this 
\'nll riot maintain the life of a patient in whom there is progressive disease of 
the suprarenal. 8orae advise subsidising this with intramuscular inject ions of 
adrenalin. As far as wo know, it is only the secretion of the thyroid gland 
which can be replaced indefinitely by oral administration of the dried 
tissue. 

Operation should be considered whenever any tumour can be felt in 
the region of the suprarenals ; and even wlien there is no reason to believe 
that the disease is due to new growth, operation should not be dismissed 
lightly. Cases have been recorded in which the removal of a diseased supra- 
renal has been followed by complete recovery. 


TUMOURS 

Adenomata of the medulla and of the cortex are found frequentlv at 
autopsies and have not given rise to any symptoms. Rarely do they gVow 
and invade surrounding tissues. 

Malignant tumours of the suprarenal medulla possess the })Ociiliarity of 
secondary deposits, having the predilection for growing in the bone- often 
the skull, sternum and vertebrae. 

When the growth is in the skull, the appearance of th« patient may 
simula te that o f chloroma. The differential diagnosis is easy, because tlio 
bToio^change^iaTac^f c of chloroma are not found. 

The diagnosis of suprarenal tumour is difficult, because when the tumour 
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itself attains a fair size it simulates in many ways malignant disease of the 
kidney. Examination with X-rays may indicate that the kidney has been^ 
disphued downwards, which displacement furnishes evidence of suprarenaj 
neoplasm. Often, as stated above, metastases are recognised before the 
primary growth produces any local signs. The course of the disease is i^id. 


INFECTIONS 

The suprarenal glands may be afEected by many toxaxi^» Experimentally, 
congestion, haeniorrhage and infiltration have been produced in animals with 
toxins of diphtheria, pneumonia, etc. Some observers believe that the 
fall in blood -pressure in various infections associated with pyrexia is in part 
due to afiection of tlie chromaffin cells. This infection may be temporary 
or permanent ; when the latter, it leads to a permanent low blood-pressuic, 
and some of the symptoms of Addison's disease, without any pigmentation 
of the skin. 

0. Leyton. 


1)]seasp:s of the thymus gi.and 

TIjc thymus gland is of ^ntheliul origin, arising from two diverticula of 
t ho piiarvnx at the level of tlie third visceral clefts. A subepithelial lymphoid 
fonnallon gradually invades arid ousts the epithelium, so that finally the 
gland a|)pears to be a lymphatic gland, with concentric corpuscles (olHassall), 
which are all tliat remain of the epitlielium. The relative size of the gland 
alters greatly ; at birth it is about 10 grammes, and may increase up to the 
age of 2, when it is slowly replaced by fat, surrounding small islands of 
lymphoid tissue in which the corpuscles of Hasaall persist. 

The thymus may hypertrophy or atrophy. The conditions arising 
from these ]>athologmal changes have not been studied exhaustively, perhaps 
because in the past evidence of the changes was usually sought after life was 
extinct. 


HYPERTROPHY OF THE THYMUS 

Hy})ertrophy or enlargement of the thymus is associated with a character- 
istic ^.gtfiuia, occasionally leading to sudden death, which has 

been t ermed thymic death. 

PatHoIogy. Some have accounted for the symptoms by the mechanical 
pressure of the thymus upon the trachea and large blood vessels. The 
tracdieoscope has demonstrated flattening of the windpipe, and in addition 
to this the relief arising from intubation with a long tube confirms the view. 
Whether death results from compression of the trachea, blood vessels or 
nerves, or is due to laryngeal spasm or myocardial degeneration is of great 
academic interest; but since t he disea se isjarp, and the arguments lengthy, 
they must be omitted here. 

Symptoms.— Difficulty in breathing is the most obvious symptom, and 
it may vary from a slight stridor to severe dyspnoea. For convenience of 
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description, the three grades of severity have been called s^tridor, asthma^ 
ancL^tiyinic death; the condition depending upon the extent to wnich the 
enlarged thymus impedes the passage of air through the traciiea. 

Stridor due to alight narrowing of the trachea, produced by excessive 
size of the thymus, is either congenital or develops during the first few days 
of life. The stridor is unlike that due to paralysis of the vocal cords in 
80 far as it is expiratory as well as inspiratory. If tlie stenosis of the trachea 
be considerable, there will be retraction of the chest-wall with inspiration. 
Crying and exciteincnt increase the stridor, by increasing the congestion of 
the thymus. Retraction of the head, too, will aggravate the symptoms, 
by drawing up the pyramid-sha})ed thymus into the superior aperture of the 
thorax, and thus increasing the pressure upon the trachea. Tlie stridor 
diminishes slightly during sleep. 

If repeated temporary congestion of an enlarged thymus occur, then 
attacks of dyspnoea simulating asthma are produced. These attacks may or 
may 11011)6 preceded by stridor. Aj^)^xia may result during the first or 
any subsequent seizure ; rarely has cohijlefe recovery been recorded. Sudden 
death, occurring in a young child without any history of respiratory difficulty, 
is termed thy mic death when the post-mortem examination reveals a ttiymus 
of more tKan double the average size. Often thymic death occurs during 
the early stages of the administration of an amesthetic for some trivial 
operation. This view recently has been opposed by Dercum and others, who 
believe that thymic death is really due to toxins secreted by the thymic gland 
overwhelmingly vagotonic in action, leading to cardiac arrest. 

Diagnosis. — Now that operative proc^ure is becoming more frequent 
in the alleviation of thymic dyspnoea, the accuracy of diagnosis is increasing 
in importance. Intubation with short and long tubes offers the most ra])id 
and most accurate method of arriving at a differential diagnosis. Malforma- 
tion of the larynx, giving rise to dyspneea, will be relieved by intubation with 
a short tube ; long tube intubation will remove the stridor due to ])ressure 
of the thymus upon the trachea, but will not alter that due to obstruction of 
tlie bronchi or lower end of the trachea. Since the size of the thymus gland 
can be determined with ease by radiography, perhaps it would be wdse to 
replace the rptual of cardiac auscultation by an X-ray examination of the 
thymuF^efore the administration of an ansesthetic to a young child. 

Prognosis. — We are not in the possession of data upon which we can 
base prognosis. Intercurrent disease often jiroves fatal. Probably some 
number of cases arc not recognised, and recover without treatment. 

Treatment. — When the thymus is enlarged to an extent tiiat makes 
asphyxia probable, the advisability of operation and removal of the thymus 
must be considered without delay. Previous to operation, intubation with 
a long tube should be performed, as otherwise the operation may end inste^id 
of save life. 

If an operation is considered unnecessary, treatment with X-rays may 
lead to atrophy of the thymus. All precautions should be taken to prevent 
burning and too rapid disintegration of tissue. During the period of treat- 
ment the child must be guarded from everything wliich may lead to conges- 
tion of the thymus or compression of the tracheal, in order to prevent 
excitement and incidental infection, the patient should be kept in bed and 
all visitors excluded. Baths should be avoided. In no circumstances should 
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tlic cliild 1)0 allowed to lie on the knees of the nurse with the head hanging 
back ; retraction of the head must be avoided, if necessary by means of an 
instrument. As soon as evidence has shown that the thymus has shrunk, a 
quiet outdoor life is indicatexi, and no exertion should be permitted. 

In cases in which there is a history of syphilis, it is advisable to submit 
the blood to a WassermaiuRi and, if positive, treatment by inunctions of 
inercury should be adopted. The^nge3:.,Qj i{)iti*(|y^n,pus injection of arseno- 
benzene in status lymphaticjy|,§,i^ negligibly. ^ 


TUMOURS OF THE THYMUS 


Benign and malignant tumours have been described, but both are rare, 
the former being the less frequent. The benign are lipomata, fibromata, 
and dermoid cysts ; the malignant are carcinoma, sarcoma, and lympho- 
sarcoma. All give rise to similar syunptoms, due to pressure in the upper 
mediastinum. This pressure causes stridulous breathing, difficulty in swallow*- 
ing, and sometimes affects the cardiac rhythm. Diagnosis is assisted by a 
radiograph. Treatment consists in exposure to X-rays, or to the action 
of radium or radon: 


THYMITIS 

Acute inflammation of the thymus may occur, associated with infection 
of the surrounding tissues. It is doubtful whether there are any cases 
recorded in which the condition was of primary origin. 

0. Leyton. 


DISEASES OF THE THYROID GLAND 

it IS to be observed liiat the thyroid gland is not symmetrically applied 
to the larynx and trachea : the right lobe is nearer the surface, whiLst the 
left lobe is bounded by the larynx and trachea on the one side and the 
msophagus on the other. 

The gland consists of a number of vesicles, lined by cubical cells. The 
vesicly^ coatftui colloid substance, presumably secreted by the lining cells. 
In the resting gland the vesicles are full of colloid. In the active ^land the 
vesicles tire irregular, and only a small amount of colloid is present, whilst 
the cells tend to become columnar in shape. The function of the gland 
is to pSj^iare tfiyrq.^^^^ that the 4§j}x consuinption of this 

substance is Tetweeh ” Jjind 1 mfiligramme. Tkyio;^ contains 67 pej: 
cem t. and a shortage bf that its production. The 

Tunctional activity of the ridfinal'|land difiers at different tMes of the year, 
the iodine content rising and falling coincidentally. 

In hyperthyroidism not only does the gland become enlarged, but 
microscopically the appearance of the gland suggests activity. The cells 
lining the irregular vesicles are larger and more columnar in shape, and 
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may occur in layers two or three deep. Amongst these cells mitoiic figures 
may be seen, showing that theare is an abnormal rate of multiplication of the 
cells. The amount of colloid varies. Usually it is diuiinished, but that is 
not characteristic, since the normal thyroid passes through phases of secretion^ 
storing, and absorption of colloid. 


HYPERTHYROIDISM 

Synonyms. — Exophthalmic Goitre ; Parry’s Disease'; Graves’ Disease; 
Basedow’s Disease. 

Definition. — A condition due to abnormal secretion of the thyroid gland, 
usually associated with an increase in the size of the gland, protuberance of 
the eyes, losg of weight, fine trernor of the hands, palpitation and rapid action 
of the heart, and general nervous irritability. 

iEtiology . — The condition occurs amongst civilised races, but is comp,|uuer 
in warm climates than in cold. There "seems to be' a predisposition 

to""cl!sease of tKe thyroid gland, but no definite evidence that hyperthyroidism 
is inherited. Difierent observers record different proportions amongst 
males and females; apparently 6 females to 1 male are affected by the 
disease. The onset is most commonly between the ages of 15 and 50. 

Pathology. — The pathology of the thyroid gland is perha})s one of 
the most thorny subjects in medicine. The following will ])r()l)abiy hav(‘ 
.to be modified as further observations are recorded. There is goiui reasoTi 
to believe that the most active principle ehil)orated by the thyroid 
gland is a derivative of a comparatively simple body, trihydro-t riiodo- 
TTxy15’etaiTidolpro})rionic acid, named th}Toxin by its isolator. f)ut in all 
probability this is not the only importithf Siibstanee. Since tlu' injection 
of thyroxin into the blood streiim does not cause tachycardia unless amino- 
acids are in the blood, it is within the limits of j^ossibility thet thyroxin 
is a derivative of a rather more complex body which is less stable. As- 
suming for the sake of argument that thyroxin is Die immediate cause 
of the symptoms of the disease, we must consider what leads to its ])ro- 
duction ill excess. It has been showm that repeated stimulation of the 
sympathetic nerves to the thyroid (such as may be arranged by suturing 
the central end of the phrenic nerve to the peripheral end of the cer\ ica) 
sympathfitic) in the cat leads to all the symptoms of thyroid hypersecretion. 
This shifts the possible cause to that which stimulates the cervical sym- 
pathetic. The sympathetic may be stimulated in many ways, amongst 
others by substances elaborated by the suprareiittb glands and by toxin s 
formed in the alimentary tract. If the fotmer be the ttue cause, then the 
disease woulffBe of emotional origin (since the suprarenals arc stimulated 
by emotion), whilst if the latter be the explanation the malady should he 
included amongst diseases due to infection. At the moment, evidence is 
inconclusive. It has been suggested that exophthalmic goitre should not 
be termed hyperthyroidism, because the disease is due to cpialitative, and 
not quantitative, change in the secretion; and in supjiort of this view cases 
have been quoted in which improvement has occurred whilst thyroid has 
been administered by the mouth. Two explanations of this may be offered — 
In (1) some cases, through an error of the butcher, thymus was given instead 
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of tliyroifl ; and (2) when thyroid has been given it may be that some cases 
of exophthalmic goitre recover in spite of treatment. 

Symptoms. — 1'he onset of the malady may be sudden or insidious. Fre- 
quently the first symptoms the patient complains of are lassitude and nervous 
irritability ; but since the symptoms may develop in so many directions, it 
will be wise to consider them under the headings of the different symptoms. 

Thyr\tid, cLaud . - The thyroid gland is usually — but not invariably — 
enlarged in cases of hyperthyroidism. The right lobe Ls normally some- 
what larger and nearer the skin than the left, and therefore when the enlarge- 
ment of tiie two sides is equal, usually the ])atient first notices that the 
right side is eidarged. The most rapid w'ay of deterniining whether the 
incre;ise in size is accomj)anied by an increase in activity is by auscultating 
tlie gland. On listening to a normal thyroid, or one enlarged by an increase 
of fibrous ussue, or llirough the develo])ment of cysts, either no sound 
is heard, or perha]>s tlie heart sounds may be conducted and arc heard 
faintly. In hyperthyroidism, on the other hand, a systolic murmur or a 
continuous murmur with systolic accentuation, Ls audible; this varies 
greatly in cimracter. A diastolic murmur in addition to a systolic has been 
described, hut is very rare. The extent of the increase in size bears no 
relation to the severity of the condition, occasionally a very large th 3 rroid 
l>roduciug only sligiitly more than the normal amount of secretion. Huge 
thyroid glaiuis occur in simple goitre rather than in hyperthyroidism. 
The gland itself is of normal consistency — soft when compared with a simple 
guiUe. 

Tltyrt aiui ('ircaluUQn- — The condition of the heart and circulation alters 
during the progress of the disease. Palpitation and rapid action of the 
iicart arc oftm the first 8ymj)toins, and the onset of these may be gradual 
or sudden. Th<; writer has seen the pulse rise to 150 per minute when 30 grains 
of dried Idiyroid were administered daily to a patient for a week, due to an 
error on the part of the dispenser. Tachycardia is due to an increase^in the 
secretion of the thyroid gland. It is true that an injection of thjTOxm Into 
an animal does not cause a r^ipid heart-beat unless amino-acids be present m 
the blood ; but this is no proof that tachycardia in hyperthyroidism is not 
a direet. action of liie excess of secretion. The heart-beat may be so forcible 
as to shake the clothes of the patient and even the head, whilst in cases of 
even moderate sevcuiiy the arteries in the neck exhibit pulsation similar \ o 
that associated wit li aortic incompetence. Yet another sign of sudden action 
(d the heart may he noted, namely, capillary pulsatiop. When the heart 
has continued to beat between 100 and 200 times per minute for many weeks, 
luirdia c dilatatio n — ]>erliaps due to fatigue, perhaps to degeneration — occurs, 
leiuTmg to tli(i apex-beat passing outside the mid-clavicular line. When the 
dilatation is very considerable, relative mitral . ifiguigit ati on dev elo ps-and 
gives rise to the characteristic murmur. This murmur disappears when the 
iieart returns to its normal size. After many months of over-action of the 
heart, especially wlien the valves are incompetent, the conductivity of the 
auxiculo- ventricular bundle may become impaired. Changes in the auricular 
w;iTI‘rHFe-€«m{)araiiv(dy and auricular fibrillation occurs only in cases of 
great severity. 

alteration in the mental condition varies through 
a wide rjinge, some patients with advanced disease retaining perfect control 
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over their emotions, whilst others with only slight symptoms need restraint, 
owing to suicidal ^nd homicidal tendencies. Unrest aad excitement are the 
characteriSic changes." The fine tremor of the fingers is smiiW .^that 
exhibited by the normal Mividual when intensely excjted ; along with this, 
irritability develops and the patient becomes difficult and bad-ternpered. 
fiJxfiiTafation and depression may alternate, but the latter is much the 
commoner. 

Eyes. — Exophthalmos — protrusion of the eyes — develops in about 70 per 
cent." of cases. Usually it is not an early sign. In the majority it is bilateral, 
but sometimes one side is affected weeks or even months before the other. 
An excess of fat in the orbit has been recorded at the post-mortems, but the 
onset may be too rapid to make this a probable explanation. Various sym- 
ptoms have been associated with exophthalmos, and although they do not 
add materially to the ease or certainty of diagnosis they are a tradition of 
medicine. Stellwg ^g's sign — infrequent and incomplete winking; V. Graefe’s 
sign — lids lag behina movement of eyes ; Joffroy^s sign — on looking towards 
Ihe belling with face inclined downwards, forehead is not wrinkled ; Moebius’ 
sign — on making an attempt to focus the eyes upon a very close object in 
the sagittal plane, one eye turns outwards. Ulceration of the cornea and 
various infections of tFecbnjunctiva may occur, due to the eyelids suj)p!ying 
insufficient protection. 

— One of the most important changes in the body due to 
hyperthyroidism is the great increase in the rate of combustion of food and 
tissug, and this may rise to double the normal. If the apf)etite and absorp- 
tion be not good, this excessive metabolism will lead to a rapid loss of weight. 
It seems unlikely that the increase of metabolism is due solely to iFe general 
restlessness, rapid heart-beat and activity of glands, because in some cases 
emaciation is the most striking sign, whilst in others it is very slight. Not 
only is the metabolism altered in quantity but also in quality ; protein is 
broken up especially quickly,^ whilst the oxidation of carbohydrates may be 
modified to so great an extent as to lead to glycosyxig. 

-$ii& blood . — The blood does not present any change characteristic of hyper- 
thyroidism. Occasionally there is an associated chlqjo^ijSl, and rarely an 
increase in the percentage of lymphocytes. A relative lymphocytosis is 
common in disease in which nutrition is impaired, and need not necessarily 
indicate lymphoid hyperplasia. 

^^rqdy^tive system . — Loss of sexual power may occur in males ; but this 
is not frequent, and It is associated with many diseases which cause a general 
loss of strength. In women, menorrhagia is the commonest change in the 
menstrual function ; but in extremely severe cases amenorrha^a occurs, as 
in other diseases entailing emaciation and anaemia. The mammary glands 
may persist in size and shape, even when the general loss of fat has Tjeen 
considerable. The effect of pregnancy on the patient suffering from hyper- 
thyroidism seems to ba-variable ; in very severe cases the danger is consider- 
able, whilst sometimes the lesser cases improve during the period of gestation. 
Since the diildren of women suffering from this condition are rarely normal, 
the patient should be advised of the danger run, and act accordingly. 

system . — The skin is usually warm and moist. Pigm^t 
is inerSaSeST ^es^cialTy on the face, in the jaxills^ and In the gr oins. 

IJ^ TuriiS^ey at an early age,ltnd occasionalTy mils ouL 
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Alimentary frac^^~The appetite is good or may be excessive, and it is only 
in exce^Wroilftia^ that the stomach ceases to secrete and contract normally. 
ParQjjLjsmal di^rrhcga*, without any apparent cause, occurs in about 30 per 
cent. ; its onset is sudden, and recovery occurs without treatment. 

Diagnosis. — The difficulty in the diagnosis of hyperthyroidism varies 
inversely with the severity of the condition. The activity of the thyroid 
in an emotional individual who lives every moment of the day is greater than 
in a human mollusc ; the argument which made the horse’s tail bare may 
be applied to a discussion on the normal activity of the thyroid. 

When the cardinal signs of the disease are present, such as exophthalmos, 
enlarged thyroid and fine tremor of the hands, the veriest tyro may make 
the diagnosis — although it must be remembered that some ‘families have 
exophthalmos without hyperthyroidism, whilst an enlarged thyroid „dp,^8 
not necessarily mean an over-active thyroid ; again, there are many causes 
of fine tremor of the handslh addition to hyperthyroidism. The probability 
of these three signs appearing in the same individual without hyperthyroidism 
i.s very small, and if palpitation of the heart be present in addition the 
diagnosis becomes still more certain. 

The cases which are difficult to diagnose are those in which only two signs 
appear, such as palpitation and emotional disturbance, or emaciation with 
sleeplessness and mental unrest, or palpitation of the heart with loss of 
weight. Emaciation for which no adequate cause can be found should 
always suggest hyperthyroidism. It iS absolutely necassary to ascertain 
wlietlier absorption is normal, because a patient may have a good appetite 
and eat much nourishing food and yet starve, because the absoiption of fat 
is defective. The eatinialion of the basal irietabolism may supply coiifirniatorv 
evidence if it be found to be considerably above the average. 

Prognosis.— The course of the disease is extremely variable. Slight 
increase in the activity of the thyroid is extremely common, causing palpita- 
tion of the heart, and a condition in which the patient dislikes meeting new 
people or going to any social function, and is accused of being irritable. When 
the hands are extended a fine tremor may be noted. When these symptoms 
are not associated with any definite enlargement of the thyroid gland nor 
loss in weight, recovery usually occurs within 12 months. If the exophthalmos 
and increase of the thyroid, along with loss of weight, become definite 
signs, the disease may take years to run its course. Over 50 per cent, make 
sufficient recovery to return to work, whilst less than 12 per cent, die from 
the disease ; in the re,st, the condition becomes chronic. Eclipse is 
common. 

The severity of the disease may be measured by the increased activity 
of the thyroid rather than by its size, and since the activity of the thyroid 
modifies the metabolism of the patient the severity may be determined by 
estimating the basal metabolism. In rare cases this may be found to be 
more than 80 per cenL'^£n5bTeThe' a 

Treatment. — Thes treatment of hypertbyroidivsm may be divided into 
palliative and curative. 

Palliative Treatment . — When possible, the patient should live in a cool, 
bracing climate, where the excessive metabolism will not lead to the same 
sense of oppression and discomfort. Apparent alleviation lias sometimes 
follow^ed the administration of substances which are believed to be able to 
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combine with and neutraliae^the excessive secretion of the gland, amongst 
which are the serum of thyroid ectomised sheep and the milk ofthyroidectom- 
jised goats. Quinine hydrobromide in large doses, i.e. 10 grains three times 
I a day^ may also lead to astonishing improvement. It is unfortiinate that 
; not very many individuals can t/olerate so large a dosage, and smaller doses 
< are uncertain in their action. The mental irritability of the patient may be 
i treated with bromides, and the excessive perspiration by atropine. Digitalis 
lias been given with the object of controlling palpitation of the heart, but 
many careful observers have come to the conclusion that it does more harm 
than good excejjf wheji auricular fibrillation is present. The patient should 
bfe shielded from all annoyance and excitement, and if the condition he 
severe lie should be kept in bed. Application of cold to tlie skin over the 
thyroid gland, with the intention of diminishing its activitv, may be carried 
out with Leiter’s tubes. Insulin may be given hypodermicaliv in scv’ere 
a slight hyperglycaemia is present in hyperthyroidism, which 
fdiminislies the risk of the development of hypoglycsemia ; but nevertheless. 
|if the maximum benefit is to be derived from insulin, the sugar in tiie blooii 
|should be determined freqiUMitly and the dose of insulin regulated accord- 
I in gly, because hypoglycauuic symptoms are not easily recognised in hyj)er- 
jthyroidism, since excessive sweating, tremor, and muscular weakness are 
isymptoms characteristic of the disease. Recently the treatment of hyper- 
thjToidism with iodine has been revive<i. Before adopting this form of 
treatment, certain ascertained facts should be considered very ca^e^llJlv^ 

I In the first place, whilst in a large percentage of cases iiriprovcment is to 
Ibe observed shortly after the commencement of this form of treatment, 
|it is not maintained for any length of time — indeed, after a brief period, the 
Icondition of the patient bewrnes actually worse than before the drug’ was 
Administered. Secondly, if iodine is employed and after a time sto])ped, tli(‘ 
probability of again obtaining temporary benefit by meuns of this drug, 
^ven if tried after a very considerable interval, is very remote. Tliis pecmliar- 
ity of the action of iodine is of extreme importance, because when partial 
thyroidectomy has been decided uj)on a temporary improvement by means 
of this drug is of great value in reducing mortality. The dosage varies from 
— ^ cent, solution a day. With regard to diet in 
liypertliyroidism, the physician finds himself in a somewhat unusual quandary. 
Based on the fact that thyroxin is a tryptoj)hane iodine comjxmnd, some 
advise restriction of tryptophane intake, and therefore the restriction of 
Cases have been recorded in which this treatment hes been alleged 
to have done much good. Others have found that a generous allowance 
of fat in the diet leads to an increased activity of the thyroid and they 
therefore suggest the advisability of restricting the fat in the diet and have 
found that their patients have benefited by this method of treatnn^nt All 
are. agreed that when the thyroid gland is over-active, hyp(n'glycaemia 
and occasionally glycosuria occur, and therefore at first sight unlimited 
carbohydrate might seem unwise; but it has been found that tlie nieta- 
bolisrn is unlike tliat of diabetes mellitua, for in this disease the more 
carbohydrate given the less is used, while in hyperthyroidism an increase 
in carbohydrate in the diet is not accompanied by an increase in the 
excretion of de^rose. One thing is quite certain, namel) , that in th (3 case 
of patients with a high basal metabolism a diet of high energy value is 
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mpe ratiYO ; and it may Imther be remarked that when a patient aufEering 
from hypcrthyroidif»m is made fat he usually becomes well. 

— Tlie form will depend upon the view taken as to 
the origin of the disease. If it be assumed that hyperthyroidism is the result 
of stimulat ion of tlie thyroid by substanccis formed in the intestines by a 
patliogenic microbe, the administration of antiseptics, such as thy^ l 
carbonate and salol, is indicated, and on this assumption the alleged benehoial 
elfect of quinine compounds may be explain e(i, since they possess bactericidal 
pro])erties. The evidence of the disease being of definite micro bio origin is 
not sufficiently convincing to justify the recommendation of vaccine therapy, 
unless it be explained to the patient, or his relatives, that the treatment is 
still in its experimental stage. At the present time no specific treatment is 
known which will invariably reduce the activity of the gland to normal. 
On tlieoretical grounds it would be expected that a diet containing only a 
minute trace of iodine would have the desired effect, but in practice this is 
not found to be the case with any great regularity. 

We are not acquainted with any methods of controlling the activity of 
the thyroid except those just mentioned tentatively, and by section of the 
sympathetic nerve. This operation, i.c. sympathectomy, is followed by 
results so variable as to have led to its having been discarded. If the activity 
of the gland cannot be diminished, the amount of tissue in the over-active 
gland must be decreased, either by destruction of part of the gland or removal 
of ])aii of the gland. Before deciding to do eitlier, it must be clearly under-* 
stood that the activity of the remaining part of the gland may at soma 
future date fall to normal, or even to below normal, and in either case myx4 
mdema will necessarily occur™ indeed, this condition, f.e. myxeedema, may| 
ultimately siijicrv^ene even if none of the gland is destroyed or removed 
intentionally. Part of the thyroid gland may be destroyed by; (1) The 
application of ; (2) the application of radium ; (3) the insjertion of 

radon; (1) ligature of blood vessels ; (5)* removal of part of the gland 
(done by lueaius of surgical operation). The choice of which of these five 
methods should be adopted must depend upon the consideration of a number 
of data. (1) X-rays should be administered with very great care, in order 
to avoid destroying too much of the gland, which would lead to the early 
development of hypotliyroidism, and also to avoid damaging the skin over 
the gland. This latter circumstance is especially important in young women, 
because an X-ray bum causes permanent disfigurement. The effect of 
X-rays upon the gland tissue is not immediate, nor is the latent period con- 
stant, and therefore considerable judgment and experience are essential for 
the successful application of this method of treatment. (2) Radium. The 
effect of radium is more consUint than that of X-rays. About 1000 mg. 
Inmrs may be given as the first dose, and this repeated after two mohihiT if 
necessarv. Tubes of radium may be placed in the gland itself, and left for 
sufficient time to Iciid to the destruction of patches of gland. (3) Radon 
may be used instead of radium. The quantity of emanation can be estimated 
accurately, and since it exhausts itself in a comparatively small time it may 
be left in the thyroid gland. Tlie radon seeds can be introduced through a 
rather stout exploring needle, and therefore cause only the most minute 
scars. Further quantities of radon may be inserted at intervals of about 
2 months, until sufficient of tlie gland has been destroyed. (4) Ligature of 

30 
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the blood vessels does not give sufficiently constant results, and at the present 
time few surgeons perform this operation. (5) Removal of part of the gland 
by means of surgical operation. A certain distinguislied surgeon who never 
refuses to operate upon cases of hyperthyroidism, however severe, and in 
whose hands the mortality from the operation is under 1*5 per cent., stat^ 
that the indication for operation is the diagnosis of hyperthyroidism. His 
argument is that immediate operation is almost free from risk, that medical 
treatment is uncertain, and if unsuccessful permanent damage of the liver 
and of the heart may supervene. It is difficult to find fault with this state- 
ment, but there are few surgeons and nursing homes or hospitals available 
in which such excellent results are obtainable. The skill and experience of 
the surgeon and the type of nursing home or hospital are amongst the data 
to be considered. The economic position of the patient is also of considerable 
importance. If he must earn his living and support others, it may be advisable 
for him to submit to operation quite early, because although it is true that 
nearly 90 per cent, recover without operation, recovery may not take place 
ifor 's^teral years. With the iodine treatment already referred to under 
I “ palliative treatment,” only a very small percentage of cases are really 
f imsuitable for operation. In considering whether an operation is indicated 
or not, it must be remembered that auriciilar fibrillation which lias not 
responded to digitalis and quinidine therapy may cease after partial thyroid- 
ectomy. 

HYPOTHYROIDISM 

MYXCEDEMA 

Definition. — A chronic disease due to insufficiency of the thyroid gjand, 
manifesting itself by changes in the skin and subcut^m^ along with 

logs of hair, slow metabolism and mental disturbance. 

iGtiology. — Complete removal of the thyroid leads to the condition ; 
partial removal sometimes produces a similar result, and always wlien the 
remainder of the gland atrophies. The causes of atrophy of the thyroid 
gland are unknown, and, therefore, all debilitating innuences have been 
held responsible. 

Hypothyroidism is often found in several members of one family. It is 
said to be commoner in cool and temperate zones than in the tropics; but 
since hypothyroidism is associated with a slow mietabolism it would niak** 
itself more obvious in a cold climate, and its apparent absence in warm 
countries may be due to diagnosis being more difficult. Females are aflV cled 
much more frequently than males, the ratio being 7:1. The onset In women 
is commonly between 40 and 45, i.e, sliortly before the menopause. In men 
the range of years is greater — 35 to 50, The thyroid may atroj^hy in young 
children and simulate cretinism. 

Pathology. — In the majority of cases of hypothyroidism the thyroid 
is found to be aJtCQidUpd, and to weigh less than half the average. When 
it is not smaller in size, histological examination demonstrates that the 
gland is composed to a great extent of fibrous tissue, and the secreting 
epithelium is much diminished — in other words, a uhvsio lot:rical atro uhv has 
occurred. The increased thickness of the skin is due lo an infiUration v\ ith 
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an amorj>hou8 subatancje r^embling mucus, but not giving the cbemicaJ 

is diminished; and qualitative 
changes may also be noted, including a considerable mcrease in the tolerance 
f or dextr yae. 

^"oyrnptoms. — The onset of the disease is insidious. Loss of memory and 
mental hebetude are frequently the first symptoms of which the patient 
complains. Sometimes pain in the limbs near, bjut not in, th^ j oints is the 
symptom causing most trouble, and since the pain has nol; fKe cnaracteristic 
features of rheumatism or neuritis it should suggest to the physician the 
possibility of hypothyroidism. The skin is dry and thickened, but^does 
not pit on pressure. It is harsh to tliel&ucli — not unlike the skin on the 
f drat ni'r drthe normal washerwoman, the eyelids are baggy, simulating in 
appearance a want of tone of the orbicularis muscle sucli occurs in insomnia 
or the nephritis. The ^lar flush along with the oeden^tflmJftge j 


and loss of hair m akes a striking • ^ tu re .'l^cb^o w^imm^ 
but’if^kfitmld' be fcTnGTnbetcd thhlhiie Jiagnosis can be completed and treat- 1 
merit begun long before the typical a.spect has developed. The sebaceous 
glands of the skin become inactive, and the hair dry and brittle and often U 
shed, not only from the head, but also from the eyebrows. Thickening of the 
.skin results in an alteration in the shape of the limbs, the legs appearing to 
be oedematous but not pitting on pressure'. The hands become clumsy and 

apadndiJ^e. 

All symptoms become aggravated in cold weather ; this the patient 
notices, and upon being interrogated will state that the warm weather is^ 
preferred. Mental symptoms are very pronounced; in addition to loss of? 
memory, all the mental processes become slow, and it may become impossibW 
for Ihe patient to arrive at any decision. 

Speech is slow and rather indistinct ; but occasionally when started the 
patient cannot decide to stop. ATT "the special senses may be affected, partly 
through thickening of the subcutaneous tksue ; this may cause deafness, 
lack of taste and a blunted sense of smell. 


Although the action of the heait seems to h(‘ feeble, the blopd^^ 
is raised and atheroma is commo n 

Xi!oo(5rare not characteristic ; a ndld secondaiy ansemia 
may be observed in nearly half thepati^t^ ; but tlie anseiuTa'Soes not afjpifdaiiS 
tiiat which might be expected from ihe pallor of the skin. Metabolism is 
slow,- and the temperature lower than normal. The appetite is poor, and 
constipation is frequent. Menstruation is irregular, and menorrhagia far 
from uncoininon ; sterility is the rule, but is not invariable. 

Diagnosis. — The gradual diminution in the activity of the thyroid as 
age advances makes it impossible to determine accurately the onset of a 
condition which starts insidiously. Impairment of energy, of memory and 
of hair, accompanied by a gain in weigtit—provided the gain in weight is 
not due to au accumulation of fluid-^siiggests hypothyroidism. Occasionally 
pain near, but not in, the joints is an early sigti. The limbs become ungainly, 
due to thickening of the subcutaneous tissue, but the skin does not pit on 
pressure. The absence of pitting on pressure assists in the differential 
-difignnaii? between myxoedema ana rentu oedema. The dry skin, the dry 
hair, the malar flush, surrounded by pflle;badly nourished, rather loose skin,.! 
make the advanced case recognisable at sight. When doubt exists, the i 
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bas^il metabolism may be estimated, and if found to be below the normal 
should be taken as additional evidence of hypothyroidisiii. I^nairy,"nfnTlT^^ 
doses of thyroid gland may be administered tentatively ; improvement 
,su£ges't^, but does not prove, hypothyroidism. 

Prognosis. — Since the introduction of treatment by the administra- 
tion of thyroid gland the course of the disease is a rapid return to health ; 
but prior to this the condition became worse, until some intercurrent infection 
led to death. 

Treatment. — Treatment consists in the administration by the mouth 
of a reliable preparation of dried thyroid gland. Perhaps in the near future 
thyroxin will be available at a reasonable cost, and then the clucf difRculty 
— namely, the variability of the proportion of active substance in the 
medicament-will be overcome. I'he initial dose should be grains of 
dried thyroid three times a day, and if this does not lead to any untoward 
symptoms it should be gradually iucieascd, until palpitation of the heart, 
tremor, restlessness or sleeplessness ensues. The dose shonld then be 
diminished, until these symptoms disappear. The tolerance for dextrose 
may be used to decide wlmther the correct dose has been found. If the 
patient is unable to take 100 grammes of dextrose as a single dose without 
glycosuria follo’^ng, the dose of thyroid should be cut down still further. 
If care be taken to increase the dose slowly, and the patient be warned 
to lead the life of an invalid until the optimum dose has been established, 
the risk of any untoward event is almost negligible. The improvement is 
rapid and complete. 

When thyroid extract is badly borne, or tliere is some otht^r adequate 
reason for another method of treatment, an operation for thyroid grafts 
should be considered. If an operation be decided upon, it shonld l)e rennun- 
bered that the grafts must consist of human thyroid which is secreting 
actively ; that the tissue must be absolutely fresh and undamaged ; and 
that it must be introduced into some part of the patient in which it is cerlain 
it will not be surrounded by a blood clot. Multiple subeutaT^eoiis iiu planta- 
tions have given the best results ; small but numerous pieces up to 40. The 
operation will succeed only if the utmost care be taken by the surgeon. When 
the grafts take they grow, and quite frequently tlio dose of thyroid by tho 
mouth may be gradually diminished and finally stopped. 


CRETINISM 

Definition. — Cretin originally meant a small dwarf; but the term 
cretinism is now reserved for cases of congenital endemii^ and cuiigenitaJ 
sporadic, thyjoidipsu^^^^ 

* JStiology. — Cretinism is endemic in most of the areas in which endemic 
goitre is found, and as a rule one or both of the parents of a cretin suffer 
from disease of the thyroid gland, and are either mild cretins or have goitres. 
The incidence of the disease in different districts must vary greatly, since 
one authority states females are affected more frequently than males in the 
proportion of 2:1, while another asserts that the proportion is quite the 
reverse, namely, 2:5. 

Pathology. — The thyroid gland at birth is either a^ent or atrophied. 
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When the diminution in its size is not very striking, microscopic examina- 
tion shows almost comjgtiete atrpptyjQi^tk^^^tiieUup. The absence of the 
thyroid gland causes a general disturbance 

itself in retarded development pf bone, and delay ed ossification. The bpn^ 
of the limbs are short, thick and often deformed. The skull is prognathic, 
bur‘'V5riahTe iii size. As age advances the cretin often deyelopa a,goi;^P, 
which is found to be fibrous* ox Qye tie* The pathology of cretinism is debat- 
able. Since the removal of a goitre from a cretin leads to the development 
of further signs, it seems probable that cretinism is due to imufhcieniCy ,.pl 
the thyroid xath jfeC. than jcomplpte inactivity-. 

Syrnj^oms. — Cretins rg^lj^growJn 5 inet, m height. The body is re- 
latively ^psul, the legs short and often crooked, the abdomen large and 
pehdiilous, the skin hangs loosely, and is thick, h^xsh and inelastic. 

The face of the cretin is prognathic, with a flat nose and large nostrils, 
and a blcoad and low forehead, surrounded by thin, dry hair. The tongue is 
large and. the lips thick. The genitals do not develop until after the thirtieth 
year. The supra-clavlcular fos.sa^ appciir to be cushioned, due to thickening 
oTTlie subcutaneous tissue. The mental condition in cretinism is character- 
istic of want of development. Cretins are apathetic, and possess little or no 
memory ; the more severe cases are unable to talk ; and many are d^f, 
peFKaps due to obstruction of the Eustachian tubes. 

Diagnosis. — When a child fails to develop either physically or mentally, 
inefficiency of the thyroid gland should be considered. In order to prevent 
error in diagnosis, we should remember that there are a number of conditions 
other than cretinism in which physical development is abnormal ; amongst 
these are rickets, achondroplasia, dwarfism, congenital adiposity and hydro- 
cephalus. The positive signs in cretinism are slow metabolism, as shown by 
slo^^ulse, low temperature and cold skin, along with the deposition of fat. 

differential diagnosis between rickets and cretinism should not l)e 
difficult, because in the former there is enlargement of the epiphyses, accom- 
panied by profuse sweating, especially at night, and the mental condition, 
although placid, is not far removed from the normal ; in cretinism the bones 
may be deformed, but the epiphyses are not big, the skin is dry and the 
mental condition aj)proache8 imbecility. The hands, too, are dissimilar ; 
in rickets the hand is beaded, in cretinism spade-like. The shortenmg^of 
the limbs in achondroplasia is a sy mpto m so definite that lEere sfioiud be 
littFe 3ifficuTty"^la distinguishing it Iroin efetimsm. Examination of the 
thyroid may assist ; oft>en it cannot be felt, but when distinctly goitrous it 
clinches the diagnosis. The basal metabolism of cretins is low, but more 
elaborate ajiparatus is required than that used for patients of average in- 
telligence. If the signs do not justify a definite diagnosis, recourse may be 
liad to small doses of thyroid gland ; a distinct improvement following its 
use is very suggestive of cretinism. • 

Prognosis. — Untreated cases remain in statu quo ; but the immature mind 
and deformed body become more obvious as age advances. Usually cretins 
die young, from some intercurrent disease, but occasionally reach the age 
of 50. If the patient be quite young when the administration of thyroid 
is begun, all signs may disappear, and a complete cure bo effected. The 
earlier the treatment is commenced, the more satisfactory the result. 

Treatment.— Since cretins are uatialif the offspring of goitrous p^gnts. 
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the prevention of goitre will prevent cretinism, ^itre seems 

infected wat^r mpply, so indirectly the abolition of cretinism should 
occur through improving the water supply in the districts in which the disease 
is endemic. 

The administration of dried thyroid gland and the removal of the 
patient from goitrigenous influence will lead to immense benefit, provided 
the diagnosis has been made fairly early, and treatment adopted promptly. 
The size of the dose depends upon the extent of atrophy of the thyroid, 
and can only be determined by trial. Perhaps the best method of deciding 
the dose is to increase it until some untoward symptom appears, and then 
to estimate the basal metabolism of the child ; if this latter be far above 
that of the normal child of the same weight, the amount of thyroid given 
by the mouth should be diminished until the metabolism falls to normal. 

Sporadic Cretinism. — This is in every way similar to endemic cretinism. 

GOITRE 

Definition. — Enlargement of the thyroid gland of a chronic character, 
not due to new-growth nor associated with symptoins of hjpertl^yrpitom. 

Atiolog^. — Sporadic cases occur, but the majorilTyare confined to certain 
districts, in which the condition is found amongst animals as well as man. 
Most of the places in which goitre is endemic possess one thing in common, 
namely, a water supply which is not well protected from contamination by 
huj^^iji;! excrement, and also is usually completely devoid of any salts of iodine. 
IF is true that exceptions to this have been recorded, but they are rare. The 
disease is endemic in many valleys in the mountainous parts of Switzerland, 
France, Germany and Austria, whilst there are very few foci in Sweden, 
Norway and Finland. Goitre is commoner amongst women than men, 
except in endemic areas, where the incidence is equal. Congenital goitre 
is rare in non-goitrous districts. When it occurs in a locality in which the 
disease is not endemic, as a rule one of the parents is found to be sufiering 
from the complaint. Goitre usually occurs in childhood and gradually 
diminishes in frequency after puberty. The actual cause of goitre is not 
certain, Eut evidence is accumulating that it occurs in human beings who 
drink water contaminated by something which does not pass through a 
p orcfihatin jyjter. Boiling the water renders it innocuous. These observations 
suggestTout do not prove, that one of the exciting causes is microbic. Experi- 
ments have proved that not only in animals but also in man, an enlargement 
of the thyroid gland follows the ingestion of the residue on a filter through 
which goitrigenous water has passed. It has been suggested that goitre 
belongs to the group of diseases that go by the name of dtificiency.diflcaseiS 
such as rickets, which can be p^odllc^3d either by depriving an animfid of f^t- 
I soluble vitamin or suiishing. The siinilaitty between goitre and rickets is 
I <j5n!si3efable^^ apparently goitre can be produced either by the con- 
I tamination of the water or by depriving the individual of a sufficiency of 
^ iodine or salts of iodine. Just as the more sunshine an animal is exposed to, 
the less fat-soluble vitamin is necessary, so too, apparently the greater the 
contamination of the water with goitrigenous substances the greater the 
amount of iodine necessary to prevent the disease. This theory explains 
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why either the filtering or boiling goitrigenous water is necessary, since these 
two processes modify the toxins, or the administration of iodine or salts of 
iodine lead to cure. In some, but not all, districts where goitre is endemic, 
its incidence has been reduced considerably by iodine being added to cpojking 

salt 

Pathology. -—Several types must be described, although it is rare to 
find an enlarged thyroid quite characteristic of any one. 

1. Simple hypertrophy, or so-called parenchymatous goitre, in which 
there is a general increase in normal thyroid tissue. A section of any part 
presents the appearance of a normal gland. 

2. Colloid goitre, in which (in addition to an increase in the number of 
follicles) the quantity of colloid is excessive. In this condition the gland 
may be large, because not only are the follicles increased in number, but 
also in size. 

3. Cystic goitre, due to degeneration of the walla in colloid goitre. The 
cysts contain colloid. 

4. Haemorrhagic-cystic goitre ; aw the name implies, haemorrhages 
have taken place into the cysts. 

5. Fibrous goitre, resulting from inflammatory changes. Galciflcation 
is not uncommon. 

Temporary enlargement of the thyroid may be produced in a variety of 
ways, perhaps due tajstimulation of the cervipal sympathetic and increased 
activity of tlie . gland. If simple hypertrophy were the only type of goitre, 
it might be explained on the lines that the organism required the gland to 
elaborate more of its active principle, perhaps to neutralise some toxin or 
to modify metabolism. This does not hold, because the simple hypertrophy 
usually passes on to degeneration. 

Symptoms. — The onset may be sudden, but is usually insidious, 
rapid increase in the size of the thyroid suggesting a malimant growth rather 
than si mp le jgpitre. The symptoms are due to the mechanical effect of the 
gland presSng^u^ adjacent tissue — the trachea ^ various nerves (vagus, 
sympathetic, spinal accessory and recurrent laryngeal), the cBSophagiis, 
and perhaps indirectly upon the heart. I^spnoea is caused by compression 
of the trachea, the breathing being often worse at night, probably because 
the recumbent position leads to an increase in the size of the goitrous — in 
the same way as in the normal —thyroid. Difficult^' in swallowing may 
result from the pressure of a goitre ; complete obstruction has teen recorded, 
but this is much more common in malignant disease of the thyroid. Pressure 
on the vein.s sufhcient to produce cyanosis of the face is noted only when the 
goitre is very large. It is true, as stated above, that various nerves may 
be pressed upon and cause symptoms, but this is extremely rare. Pressure | 
upon the vagus may cause an alteration in the frequency of the heart-beat, I 
and interference with the sympathetic will lead to dilatation of the pupil I 
and irrejjular sweating in the affected side. Irritation of the spinal accessory 
nerve gives rise io spasm of the traperius, whilst paralysis of the recurrent 
laryngeal is a cause of ^oaraeness. The direct effect of goitre upon the 
heart is debatable. Much^tsTo be said in favour of the view that when the 
thyroid is enlarged and the heart’s action becomes pathological, this is due 
to hyperthyroidism, and that the condition Should Be considered as siicb 
and not as simple goitre. 
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Prognosis^ — Goitre is a chronic disease and — since its effects are purely 
tnechanical-^is not necessarily progressive, for the size of the goitre often 
remains stationary. Whatever the cause, we cannot expect goitres of long 
standing in which there are fibrous or cystic changes to diminish in siae 
rapidly ; only recent cases can be cured quickly, and occasionally the “ cure 
occurs without treatment. Sudden death resulting from haemorrhage into the 
thyroid (causing obstruction of the trachea) fortunately is a rare dramatic end. 

Treatment. — Prophylaxis , — It is not easy to understand how sporadic 
cases of goitre can be due to tlie same cause as endemic cases. Experience 
and experiments have shown that the water from streams and wells which 
are responsible for the development of goitre is rendered innocuous by boiling. 
Perhaps a perfect filter will act in the same way as boiling, but no knowii 
filter remains perfect for more than a we^]c- OX-JbFo. The essence o? pro- 
phylaxis, therefore, is the avoidance of water from sources known to possess 
the toxin, or boiling the water. 

The line of treatment adopted will dejiend upon the view held as to the 
cause of the disease. If the disease is due to an infection of the alimentary 
tract, the administration of intestinal antiseptics, such as tliymol, may be 
expected to benefit the patient, especially if combined with inoculations of 
a vaccine prepared from the organism which is considered to be the cause. 
Some observers have recorded rapid cures in cases treated in this way, but 
we must remember that the thyroid often returns to its normal size upon 
removing the patient from the goitrous district. Iodine has a direct action 
upon the thyroid, and, as has already^ been stated^ it is necessary to avoid 
its" administration in any form in thyroiditis, because it stimulates the gland's 
activity. Small doses of iodine lead to shrinking of the goitre, ii it, ba purely 
K^erjplastlc. An excess of iodine must be avoideii, lost thf' symptoms of 
hyperthyroidism be produced. Perhaps the application of potassium iodide 
ointment, or even painting an area of the skin uith tincture of iodine, will 
lead to a sufficient amount being absorbed. It is not essential to apply the 
mntment or tincture to the skin over the thyroid. If iodine be given by 
the mouth, 6 grains of spdjum m per diem should be the maximum. 

When the size of tEe goitre is so great as to give rise to dyspnoea or diffi- 
culty in swallowing, surgical assistance should be sought. The knife of the 
sMUed surgeon leaves a scar which only a keen eye can det^W A / f 

, ' A 'Vx I-. ; Ij, -I 

\ k V « 1 

TUMOURS OF THE THYROID 

Various forms of new-growth of the thyroid have been observed : car- 
cinoma, adeno-carcinoma, scirrhus and sarcoma. 

remain within the capsule of the thyroid and may 
give rise to the same symptoms as goitre for niontliB or even years ; ulti- 
mately either the growth passes beyond the capsule and may cause erosion 
of the oesophagus or larynx, or metastases develop, not infrequently in bone, 
and most commonly in the parietal, lower jaw, sternum, pelvis and humerus. 

Sometimes the growth in the bone is the first sign noted, and the primary 
growth may not be found until the autopsy. 

The symptoms arising in new-growth are to a large extent mechanical, 
and are identical with those of a large goitre. 
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THYROIDITIS 

i£tiology. — Exposure to cold or local damage to tissues may predispose 
to thyroiditis, through diminishing the local resistance to micro-organisms 
and perhaps to toxins. Thyroiditis may occur in any infection, not only 
of bacterial origit^TW^h as influenza, cholera, diphtheria, puerperal fever, 
erysipelas and typhoid, but also of protozoal, such as malaria and syphilis. 
It may arise, too, during infections of unknown cause, such as rheumatic 
fever, scarlet fever, mea-sles and small- pox. The condition is commoner 
during the third and fourth decades than in early or late life. A slightly 
greater proportion of females than males are affected. 

Pathology. — The earliest changes are in the epithelial cells, which 
may be shed and All the lumen of the vesicle, the shed cells being rapidly 
replaced by an increased growth. The colloid may disappear or alter in 
consistency. Small abscesses may form, either single or multiple. 

Symptoms. — The onset of the disease is sudden, like most infections, 
and is accompanied by chilliness. When the glands swell — which usually 
takes place on the second day — a sensation of fullness, difficulty in swallowing, 
and pain passing backwards to the ears and occiput, develop. The thyroid 
becomes tender. If the gland becomes very swollen, the mechanical effect 
of jiressure may lead to difficulty in deglutition and to partial obstruction 
in the veins, resulting in congestion of the face. 

Prognosis. — ^Siraple thyroiditis lasts but a few days. Suppurative 
tliyroiditis varies in its course, death occasionally resulting from asphyxia. 

Treatment.— ladine in every al^uld-he^avoidjed. Sedatives and 
hypnotics may be given with advantage. The formation of abscesses must 
be borne in mind, and surgical treatment adopted if evidence can be found 
by the exploring needle. 

INFECTIONS OF THE THYROID GLAND 

Tuberc ulo ais of the thyroid gland is far from common. Tubercles may 
bo found in the majority of cases of miliary tuberculosis, but they are 
present in only 5 per cent, of those dying from chronic tuberculosis. 

Tuberculous granuloma in the thyroid is rare, and indistinguishable from 
new growth, until it breaks down and forms a cold abscess. 

During the secondary stage of syphilis the thyroid is enlarged in about 
50 per cent. : the enlargement is painless, and, therefore, attention is not 
drawn to it. When gummata form in the thyroid the symptoms simulate 
those of new growth, and, therefore, ULall. cases of rapid enJai:gCEae^Jb the 
patimtiblood ahoulibe submitt^^ 

Actinomycosis, echinococcus and ^S^izotryjxinum cruzi may invade the 
thyroid, but the first two are rare, while the last is confined to South America. 

0. Leyton. 


DISEASES OF THE PARATHYROID GLANDS 


Uie parathyroid glands from certain animals leads to a definite 
series oTsyra]>tomi6, the most striking of which are tremors, rigidity of the 
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hind limbs, an imcert(|i^ spastiQ g^it, musijulM Jvea paresis of muscles 

oTmastjication, along with convulsions. There is often loss of appetite and 
vomiting, and rapid and violent beating of the heart. The urine becomes 
scanty. These symptoms have been attributed to the formation pf an 
excess of guanidine and methyl guanidine, for two reasons. These substances 
are found in the urine of animals from which the parathyroid glands have 
been removed ; and also because the injection of these substances may 
produce tetany, or aggravate tetany when it has already occurred. The 
fact that after ablation of the parathyroid glands in dogs the concentrations 
of urea and non-protein nitrogen in the blood run parallel, whilst after the 
injection of guanidine into normal dogs in sufl&cient quantity to produce 
symptoms the non-protein nitrogen increases to a greater extent than the 
urea concentration, is considered by some to be conclusive proof that guanidine 
and methyl guanidine do not explain completely the symptoms following 
parathyroidectomy. 


Hypertrophy 


( Osteitis fibrosa, and probably other diseases of 
\ the bones. 


Removal, Destruction, ( Tetany, and a syndrome associated with changes 
OR Atrophy 1 in the calcium content of the blood. 


PARATHYROID INSUFFICIENCY 

Symptoms. — The patient suffers from uncontroyable restlessness, in- 
ability to relax muscles and to sleep quietly. Spasms of almost any muscles 
sometimes accompanied by pain so severe as to call for the 
injStion of morphine if active parathyroid extract be not available. This 
increased irritability of the nervous system, associated with spontaneous 
attacks of spasms, has been termed tetam- . In tetany there is an incre^ised 
response to excitation of the motor fiefvesVith the constant current , whilst 
pressure on certain nerves leads to unusual results. Pressure ou the nerves 
in the bicipital sulcus makes the hand and forearm adopt a peculiar attitude : 
th^ fingers and tliurnb appear to be arranged for the hand to pass through 
the smallest possible aperture. Ta ppm g^ the facial nerve causes contraction 
of the muscles on the same side oftHe face. Carpo-pedal spuj^jiiis usually 
present in well developed tetany. 

Tetany may arise from a series of causes, but it is usually assoc iat<^ with 
a too low c alcium content of the^lpod. 

"" is improved by increasing the calcium in the 

blood. This can be brought about within an hour by the subcutaneous 
injection of the active principle of the ^^^th yxoid gland s, or more slowly 
by the administi:ation of soluble cafc iuin gaits. Wlien the calcium content 
of the blood rises to normal, symptoms subside and the patient returns to 
health. In those cases in which the parathyroid glands have been removed 
by the surgeon, or destruction has occurr^ by hujniorrhage into them or 
in any other way, repeated injections of parathyroid hormom^ must be given 
indefinitely. There seems to be some doubt as to whether the juesent day 
active extract contains all the essentials, since it has been stated that even 
if the injections be given in increasing quantities, it is not possible to prolong 
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for more than a few years the life of the patient who has been deprived of all 
his parathyroids. 

0. Leyton. 


DISEASES OF THE PINEAL GLAND 

Tlie function of the pineal gland, which normally atrophies at puberty, 
is not known. According to some observers, experimental removal of the 
gland from young animals leads to hypertrophy of the testes, whilst others 
assert that “ no sexual precocity or indolence, no adiposity or emaciation, 
no somatic or mental precocity or retardation follows.” Hypoplasia of 
the gland has been recorded in two cases. In one there was precocious 
development of the mammary glands, and in the other sexual infantilism. 
^jUperirophy of the gland is not known, but tumours of the gland occur 
occastOTHUy, and in 14 per cent, there is associated precocious sexual develop- 
ment, along with overgrowth or adiposity. The symptoms of pineal tunnour 
ari^Uiose of intracffttiial pressure, viz. headache, nausea, choked disc, drowsi- 
ness, and mental changes. The signs which occur most frequently are 
paralysis for upward movement of the eyas, diplopia, abducens paralysis, 
ptosis, nystagmus, and the absence of pupillary reaction to light. The only 
iiope of benefiting a patient with a pineal tumour is by operation ; but even 
in the most skill^ hands the mortality has been very high. Atrophy : pineal 
gland has been given to children who are defective in mind and ih muscle, 
but the evidence of benefit arising therefrom Ls inconclusive, though })erhsps 
sufficiently encouraging for further investigation. 

0. Leytox. 


DISEASES OF THE PITUITARY GLAND 


The pituitary gland consists of two main parts — the anterior lobe and the 
posterior lobe. Th teri or l obe possesses the characteristic appearance of 
a gland with an internal secretion, the acini containing a colloid material ; 
tliis part of the gland secretes into the blood stream. The p osterior lobe 
(pars nervosa), with its is of nervous 

origin, and secret^ into the cerej^o-spinal fluid. 

The two parts of the glanTar^^^^ (Dtfercmt origin and possess completely 
different functions, and therefore morbid conditions of the two parts give 
rise to different symptoms. 


A.nteriok Lobe 


Po.sTEki()R Lobe 


j Hypertrophy : Acromegaly^ 
\Atrophy : (?) Dwarfism. 

1 Hypertrophy i Hyperglycemia. 
I 1( 0 Hyper])U‘SK'^. 

( (Jbesity. 


Atrophy 


Dercum\s disease. 

Fr oh lie h ’s s }' n d ro m e . 
Diabetes insipidus. 
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Definition. — As the name implies, acromegaly is a condition in which 
the hands and feet grow abnormally ; the whole of the bony frame also in- 
creases in size— but the size of the eii:remities is the most obvious. 

iEtiology. — The disease has been reported amongst many races in various 
parts of the globe. The type of acromegaly which is to be considered as a 
disease is not hereditary, although a slightly over-active pituitary may be a 
peculiarity of some families in whom height and heavy jawbone are disti n- 
guisliing features. The onset may be at any age, but in males is mast common 
between the ages of 20 and 30, while females are often older. Males and 
females are affected in equal numbers. 

Pathology. — Acromegaly is due to hypersecretion of the anterior lobe 
of the pituitary gland, sometimes due to overgrowth— whlph may be ‘"de- 
monstrated with the X-rays by th^ increase in the si^ pl the seliaTufclca. 
The overgrowth is usually adenomatous ; when malignant the growdh may 
be too rapid to permit life to be prolonged sufficiently for the symptoms of the 
disease to develop. Occasionally there is no demonstrable increase in the 
size of the pituitary gland ; but tins is not proof of the gland secreting only a 
normal quantity. A similar condition exists in distinct liyperthyroidism 
without any enlargement of the thyroid gland. 

Symptoms. — The onset is usually gradual. The first symptom may be 
bitemporal headache, with the sensation that the head will burst. Lassi- 
tude “may ‘make it impossible for the patient to carry out his usual work. 
The sexual functions cease^ early in the disease. The hands ai]^4Jy>r^ grow 
unduly, necessitating largS* sizes of gloves and bootsTTTie'height increases, 
and the general aspect of the patient so alters that he lu'cenies quite un- 
recognisable by those friends who have not seen him for a long time. The 
lower ja^ becomes enlarged in nearly all ca.ses, whilst the vertebral column 
shows changes in 86 per cent, of cases, most commonly cervico-dorsal lcyph(.).sis. 
The bones of the face grow more rapidly than those of the hea<l, .so tliat llie 
hypertrophied ears appear to be placed too far back. Tlio sujjra-orbif al 
ridges become prominent, leading to a profile character! .stic of acrotncgaly. 
The nose broadens^and becomes coarse, the lips become thick, and the lower 
lijpSffSff^ver^sT^^^ the tongue is too large for the moufli . Tlie skin becomes 
thick and warty, and the hair coarse and profuse. 

Diminutipn ia tfie fields, of .vision is very common, and occa.sionally t here 
is ntm toph obia. may result from partial de.sTTrr?^fron"m the 

optic nerves, due to pressure of the tumour, and if tljc gi-owdh be ron.siderable 
the olfactory lobe may be interfered with and the sense of sm^dl impaired ; 
but this is comparatively Transient glycosuria may be jjre.sent. The 

sugar appears in the urine only whilst the disease is (levelojang ; wlnm the 
gland has reached a stationary condition the sugar l^plerance is above the 
^Qjmal — in some cases 400 grammes of dextrose may Le”a(lminister(*(] as a 
single dose without sugar appearing in the urine. The blood sugar is rarely 
above normal (0*12 per cent.). The blood- pressure is abnormallv^ low — 
systolic pressure with the Riva Rocci apparatus 90 to 1(K) mm. Hg. Tlie 
temperature is often about F. below the averageu 

Diagnosis. — The conditions which may be luistaken for acromegaly 
are osteitis deformans and pulmonary osteo-arthropatliy. As a rule, in 
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osteitis deformans the shafts of the long bones are affected and there is no 
increase in stature. When difficulty arises, two observations quite uncon- 
n(‘cted with growth or appearance may prove of value : (1) As stated above,! 
the tolerance fpr dextrose is often increased. If 100 grammes of dextrose I 
he taken at a single dose by a normal individual, sugar is not excreted in the \ 
urine, but gcftiiunes is near the limit ; and if this be increased to 160 I 
grammes glycosuria results in a large percentage of individuals, whilst in I 
many acromegahcs the tolerance is above 200 grammes. (2) The tempera- “ 
turn of acromegalics is 97° F., and the injection of extract of anterior lobe 
loads to a thermic reaction, 0‘4 grain causing a rise of temperature to 100° F. 

Prognosis. — The course of the disease is extremely variable. Ofte n the 
piluitury, after more than doubling its size, ceases to glow, and then lET 
patient may live 20 years or more. A fatal termination results from the 
])itiiitary enlargement involving other tissues in the skull. 

Treatment. — If acromegaly be due to increased secretion of the anterior 
]ob(‘ of the pitnitarv glrind, il is difficult to understand how administration of 
])itiiitary gland iit any form can lead to benefit; but, nevertheless, some 
number of cases are recorded in which the patient has been satisfied that the 
dried gland t aken by tlie mout h has led to improvement. When the headache 
iaThtense, and makevs life not worth living, or the vision is becoming more and 
more impaired, ^)eratiy.a .procedure should be considered. The operation 
is not without and also it should not be forgotten that in many cases 
tlie arrest of the disease is spontaneous. 


2. ADIPOSIS DOLOROSA 

Synonym. ^ — Deremn’s Discftse. 

Definition. -A disease characterised by the development of ina89e§_of 
fat, which are ])airiful and tender, accompamed by asthenia and psychic 
(irsUn’i^aiice. 

'l^tiolOgy. — The affection may occur at any age, but most commonly 
bet w('t*n the ages of 20. and ^O.jyars. F emal es suffer from this disease much 
more frequently tlian males. 

Pathology. — Dercum at one time was under the impression that the 
condition was due solely to an altered activity of the thyroid gland ; but in 
several recent autopsies of patients suffering from tliis disease morbid con- 
ditions of the pituitary gland have been found, making it probable that the 
[)rimary lesion is in the pituitary gland. 

Symptoms. -Tlie patient complains of being very depressed and having 
little oO-i^trol over the emotions. She will wee]) without any provocation, 
and on l>eing asked why she is weeping will reply that she docs not know, 
but cannot help it. The pain in the fatty lumps may be severe ; but usually 
it is not sufficient to account for the mental alteration. Lumps of fat deve’o]) 
in the skin. The di.'^tribution varies, but usually they may be found on the 
jK)8teripx,§SipecLoLthe upp«t’ ,part of tbs,. axm, on the f lexor surface ^ 
of wer„ p.yxt .JudLi^ Sometimes the fat is more evenly distri- 

buted, and occasionally the lower limbs escape altogether. 

Prognosis. - The disease need not shorten life, but the excess of fat seems 
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to diminisli resistance, and the patient usually dies from some intercurrent 
disease. 

Treatment. — As the patients have no initiative, and seem to make a 
habit of spending the time contemplating their misery, it is advisable to 
insist on their leading social lives. Injections of an active extract of pituitary 
gland should be given whenever possible, since the effect is much more 
certain than oral administration, together vvilli thyroid gland by the mouth. 
Under this treatment, diminution of fat occurs freqirently, a case under 
observation having fallen from 20 stone to 16 stone in 6 months. To obtain 
this result, a suitable die t s hould also be adopted, and perhaps the under- 
nutrition is most easny^^tained by ordering the patient to eat raw food only. 
The improvement in the mental condition is not so great as in that of tlie boH3^ 
When thrombosis occurs in the veins of the lipomata, rest must be ordered 
along with a drug, such as sodium -citrate, which diminishes the coagulability 
of the blood by reducing the amount of calcium absorbed. 


3. DYSTROPHIA ADIPOSO-GENITALTS (FROHLICH’S SYNDUOMF) 

Hypopituitarism in the adult leads to adiposis dolorosa Jj^excum's disease), 
whilst the same change in the pituitary gland occurring in early life stops the 
normal development of the reproductive organs, and then the symptoms of 
castration become added to those of hypopituitarism. 

Pathology. — The disease is the result of diminished activity of the 
pituitary gland, due either to atrophy of that gland or destruction by some 
tumour originating in it or in the immediate vicinity. 

Symptoms. — -The chief symptom is an increase in adi])ose tissue, wliich 
may be distributed in any way, along with an infantile shape and size of the 
external and internal organs of reproduction. In women menstruation is 
either absent or irregular. The other symptoms due to pituitary change, 
such as polyuria, increased tolerance for dextrose and de[)ressed tempera- 
ture, may or may not be present. 

Prognosis. — This depends upon the cauvse of the liypopituitarism. 
When produced by pressure of a malignant growth, the disease runs a rapid 
course ; if, on the other hand, destruction be due to a cyst or some other 
non- malignant tumour the condition need not necessarily shorten life. 

Treatment. — Treatment is on the same lines as that of adiposis dolorosa. 
If there be definite evidence of a tumour, which radiograms taken at intervals 
show is increasing in size, operation should be performed, for although the 
risk is great it is justifiable when it offers the only chance of prolonging life. 


4. DIABETES INSIPIDUS 

Definition. — An increase in the secretion of urine, without any distinct 
increase of the normal solid matters or the presence of any abnormal con- 
stituents. 

AEtiology. — It is alleged that the disease is commoner amongst males 
than females in proportion of 2 to 1 ; this may be due to the fact that 
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syphilitic meningitis occasionally damages the pituitary, and syphilis is 
commpji^r amongst men than women. Some cases which appeared to Be 
hereditary have been recorded. 

Pathology. — The disease is due to some interference with the internal 
secretion of the posterior part of the pituitary gland, sometimes the result 
of trauma, sometimes to a tumour in the immediate neighbourhood whicli 
may interfere with the blood supply. Occasionally at the autopsy the 
pituitary gland itself does not present any morbid change, whilst a lesion is 
found in the mid*brain. It seems probable that it is this type of case which 
fails to respond to treatment with pituitary extract. 

Symptoms. — The onset may be sudden, and timed as followings some 
emotional distmbance, but more frequently it develops slowly. The symp- 
t ate p olyur ia and intense thirst. Tlie quantity of urine secreted may 
rise to 20 pints or more in the 24 hours. The colour is very pale yellow, 
sometimes with a faint greenish or bluish tint. The specific gravity is only 
slightly above that of distilled water. 

The polyuria leads to disturbed sleep, and in spite of a moderate appetite 
the patient loses weight and becomes restless and depressed. 

Course. — The course of the disease is usually protracted. The patient 
dies either from some intercurrent infection, or emaciation becomes extreme 
and the ])atient develops cppia before death, a coma dissimilar to that pro- 
duced by fat intoxication in diabetes mellitus. 

Diagnosis.-— Tlie differential diagnosis between diabetes insipidus and 
diabetes mellitus depends upon the presence of sugar in the urine in the 
laTter'‘rirsease, provided a normal diet is given. Polyuria occurs in chronic 
interstitial nephritis^ but usually there is a trace of albumin m'^lhe 
urine, iincl often a hypertrophied heart and raised blood-pressure. 
WIkmi doubt exists, the excretion of phenolsulphone-phthalein may be used 
as a test. The writer has seen a few cases of polyuria which have been 
associated with and due to the development of a habit of drinking much 
coffee. I'he })olyuria ceased when the coffee was retluced. So-called hysteiical., 
polyuria may simulate diabetes insipidus for a time. In the former, the 
polyuria is usually of short duration and is accompanied by other mani- 
festations, but in our opinion there is grave doubt whether this condition is 
not the result of some temi)orary alteration in the activity of the pituitary 
gland. A radiogram of tlie skull shows a^hange in the sella turcica in a small 
percentage of cases of diabetes insipidus.. When present it is good diagnostic 
evidence ; the absence of this change may be disregarded. 

Treatment. — Treatment must depend upon the cause of the disease. 
Injections of extract pf the posterior lobe control the polyuria for a number 
of hours — often about 6, but repeated injections do not cure, but seem to 
supply the material whicli the gland fails to elaborate, and alleviate symptoms. 
The extract of the posterior lobe of the pituitary gland contains substances 
which have several actions. One of the substances causes contractipn of the 
uterus and Ls used by obstetric physicians for that purpose. A second sub- 
stance, called vag o pre ss in, causes contraction of plain muscle and leads to a 
great rise of blooS-pressiire. It has been asserted that this latter substance 
also controls the cells of the kidneys and prevents diuresis in diabetes in- 
sipidus. But there are some reasons for believing that the substance which 
acts upon the blood vessels is not identical with that which acts upon the 
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kidneyB. Until the substance controlling diuresis has been isolated, it will be 
wise for the physician to try various extracts of pituitary, in order to ascertain 
which of these controls the diuresis for the maximum time in eacli case. As 
the SfvrockcBta pallida is one of the causes of destruction of the gland, the 
Wassermann test applied to blood and cerebro-spinal fluid should be carried 
out without delay, and, if positive, appropriate anti -syphilitic treatment 
administered. Cases have improved while on large doses of thyroid extract. 
The dependence of the pituitary upon the thyroid remains an unknown 
factor, and perhaps it is wise to try the effect of thyroid by the mouth when 
it is impossible to carry out regular hypodermic injections of pituitary ext ract. 
The majority of observers find pituitary extract administered by the mouth 
is useless. It is scarcely necessary to add that any restriction of the amount 
of fluid given to the patient is an abuse of authority. 

0. Leyton. 


ABNORMAL GROWTH 

Growth depends upon many factors, only a certain number of which 
are known at present. Although Lunin, a physiologist, stated in 1881 that 
casein, carbohydrates, certain fats, salts and water were insutticient to 
maintain healthy life, he was a prophet crying in the wilderness, and it 
was only later that the accessory factors in food-stuffs were recognistui as 
essential. These substances have been termed “ vitamins.” 

Without entering into a discussion as to their action, it is recognised 
that the infant needs at least live for normal giuwlli. Lrobably the 
adriiinistrati(ui of the vitamins along with food-stuffs is insufficient ; their 
absorption, too, is essential. Growth depends also upon the equilibrium of 
the internal secretions of the many glands and other tissues in the bcniy. 
We have seen that excessive secretion of the cortex of the supr.i renal or 
the anterior lobe of the pituitary gland is often associated with precocity 
and abnormal growth. In the same manner atrophy of these tLssues may 
lead to lack of development, which baa been termed Infantilism ” a term 
to from satisfactory, since it is not an infantile but a puerile condition that 
results : the ratio of head, trunk and limbs is not that of an infant but 
rather of an individual before puberty. So far this condition has been found 
associated with morbid changes in the pituitary, suprarenal cortex and also 
thyroid, kidneys, pancreas and perhaps intestinal flora. 

TifuiTABY. — (1) Overgrowth due to hypertrophy, see Acromegaly, 
p. 476. (2) Retarded growth due to atrophy, see Dystrophia Adiposo 

genitalis, p. 478. (3) Infantilism. 

Infantilism. — (a)Brissaud This type> presents— besides the ordinary 

attributes of infantilism — certain signs ofjpartiai thyroid insufficiency, not to 
be co^ounded with myxoedema resulting from ^ total thyroid insufficiency. 
TKe pnncipal characteristics of this infantilism are — smooth face, protruding 
eyes, thicjtiipsrTal eyebrows and eyelashes, 

lar ge head compart with the body, stomach flHghtly prominent, infantile 
p^msHthTcJlr^ due to a fatty cuiiion wTiich covers all the body and hides 
the niuscles and bones, arrested development of the epiphyses, delayed 
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appearance of ossification, delay or absence of second teeth, absence of hidr 
on tile pubis apdLaxilhn» nidim(uitarj sexual organs, high_XQif*'e, larynx 
pronvthenf> thyroid gland generally small, and childish miM. ^ 

(6) Lorain type. — This is perhaps due to a similar cause. This type 
presents the following characteristics : The body is small, but the limbs 
are no longer those of a child. There is no disproportion between the head 
(which is small) and the rest of the body. The facial features are well- 
modelled, the neck is long, the shoulders broad and the muscles (being rid 
of childish fatness) are well-formed. The stomacli is not prominent. The 
pelvis is narrow, and the lower limbs long and well-formed. Generally the 
^ipbysos are atrophied. The voice is pitched high. Finally, if they lack 
tne harrlness of a^male {for they fuTve no liair on the face, and little on the 
pubis and. axillae) they have, however, well-formed sexual organs, not very 
large but well-proportioned to the rest of the l-ody. In short, they are men 
in miniaturej^ since their body has undergone the change from an infant 
to an adult. 

SyPKAUKNAL CoKTEX. — (1) Hypertrophy. — Precocity, see p. to-;. 

(2) Atro phy . — Probably progeria, i.e,, retarded growth with early senilism. 
The cffaracteristic features of the condition are the absence of sub- 
cutaneous fat, which allows the muscles, cartilages, bones, veins and 
tendons to b<*. outlined with remarkable clearness ; tlie absence of hair. 
(?xeept tine grey hair, on the scalp, eyebrows and eyelids: the skin is dry 
and thin, the nails short and flat, the stature is short, the milk teeth are 
rt‘tained, and the sex glands undeveloped. The senile peculiarities have 
been found at au’opsy, too, th»^ bloo<] vess<ds being those of an old man — 
thickened an<l hard. 

Ti|YROiD. — See Cretinism, p. 

PiMX.VL — Dwarlism, associated with Lone deformities, has 

been described in interstitial nephritis beginning in early childhood. In 
seven cases recently collected, the average was 12 inches below the normal 
height for the age of the patient. Along with the lack of growth, changes in 
bone occur, which lead to genu valgum, and this i.s a fairly rapid development. 
In many ways the changes in the bones are similar to of rickets. The 

onset of the disease is insidious, whilst the termination is from uraemia. 
Reual disease may or may not be associated with w ant of development of 
the s(?x glands. 

Pancreatic IhvARKisM. — Retarded growth, associated with defective 
pancreatic secretion, has been described. In one case a youth of nearly 19 
years old had suffered from chronic diarrhcea f a- 9 years, and had the 
appearance of a boy of 10, the voice being shrill and genitals undeveloped. 
The administration of pancreatic extract controlled the diarrhoea, he gained 
23 lb. in weight and grew 5 inches in 3 years, whilst the voice changed to 
that of a man and the sex organs developed. 

Arrested Growth of Unknown Origin.- — No satisfactory 

explanation hits been offered fo* account for the lack of growth which 
results in the adult (normal in all respects) attaining only 24 inches in 
heiglit. One must draw a very definite distinction between dwarfism and 
infantilism, for the dwarfjnajy produce which attain normal pro- 

portions. A certain number oT dwarfs remain puerile. The “ Lorain type 
Beemsbilt slightly different. 

3J 
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POLYGLANDULAR SYNDROME 

The interdependence of one tissue upon another makes it easy to under- 
stand how over or under activity of one internal secreting gland may lead 
to changes in other glands and tissues. It seems probable that when methods 
of investigation become more elaborate, polyglandular syndrome will be 
found to be much commoner than disease of only one of the internal secreting 
glands. Polyglandular syndrome will naturally depend upon wliich gland is 
primarily affected, and to what extent the other glands are involved. The 
cortex of the suprarenal appears to be e.asily affected, and among the cases 
of this syndrome exoCissiye grQwfh^pnniir, with slightly ab^^^^^ distribution, 
is quite common. Tlie pituitary gland and the thyroid gl iip d are linked fairl\' 
closely. It is generally accejWcd that in the condition called 
disease both of these glands are affected ; but there is considerable difficulty 
in deciding whetlier the depression of the activity is primaril)’ of I he })ituitary 
or of the thyroid. A knowledge of the main changes which follow over or 
under activity of the internal secreting glands is of helj) in deciding which 
glands are at fault iji any s])Ocific case ; nevertheless surprises at autopsies 
are not infrequent. 


THE SEX (Jl.ANDS 

THK TFSTKS 

There is conclusive evidence that the testes suj>ply an inttu'ual secretion 
in addition to the manufacture of spermatozoa. Tliis e\ idenc‘«* is based upon 
the changes which follow the lemoval of the te.stes in yoimg animals and 
young human beings, and also from the experimental introduction of testicular 
tissue into female animals. 

The testis consists of two essejitial ty])es ot cells : the interstitial cells of 
Leydig, and those forming the convoluted tub(‘s. Sptirmatozoa arise from 
the latter. Sotuc thuik that the uiternal secretion is derived fro/n the 
interstitial cells alone, wliile others think that, in addition to germinating 
spermatozoa, the convoluted tubes ])roduce an internal secretion as well. 
An academic question of considerable interest arises as to wliether ])remature 
sexual development, along with secondary sexual characteristics, (iv(.‘r occurs 
from testicular hypertrophy, or whether the substance which caus(vs th(‘ 
overgrowth of the testes also causes the other changes simultaneously. 
Precocious development of the testes is associated with hy[)ertropIiy of the 
suprarenal cortex, and sometimes with tumour of the pineal gland. 

T^^jyLflJuicncy,^ reiiwjval. or dcstruetiqn PTl>i?rly 

leads Jbo failure of developmeut of male charact eristics : tlie body occumes- 
faif an J large, thB ypiep. remains of lugTi pitch , and tln^ liair scanty. This 
suggests tliat the mternal spyretion of the testes is essontiul for the normal 
actiKit;y..of other internal secretmg glands, sucli as the pit uita ry, the sup rar emil. 
and thehliyroid ; in other words, the katabolites (d some cells apj)ear^ r,o be 
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the anabolites of other cells, and no type of cell can lose its activity without 
othej- cells suffering. 

Transjdantation of testicular tissue has been performed with alleged 
success, but it is difficult to understand in what manner, since the testicular 
tissue is repdageci Jiy fibrous tissue in a comparatively short time. So far the 
preparation of an active principle for therapeutic use has eluded mvestigators. 


TIE ^.OVARIES 

It is not customary to include diseases of the ovary, which are numerous, 
in a text -book of medicine, but since changes in the internal secretion of that 
organ may have a profound effect upon general health, some reference, even 
if brief, seems advisable. 

It is gemually accepted that, even before puberty, the ovary itself pro- 
duces an internal secretion ; indeed, this seems proved conclusively by the 
effect of the removal of the gland in animals and in human beings : the 
subject loseii many of the female characteristics, and may develop some of 
those of the male, and also fat. The mature ovary, in addition to the fore- 
goiiigj produces an internal secretion which regulates menstruation, and is a 
fact^jr in i)arturition. 

0. Leyton. 



SECTION VIII 


DISEASES OF THE DIGESTIVE SYSTEM 

DISEASES OF THE MOUTH 

ORAL sb:psis ' 

Oral sepsis is the condition in which excessive bacterial activity occurs in 
the mouth. Apart from actual infection in connection witli th(‘ tctuli an<l 
gums, it develops whenever insufficient attention is paid to the cleanliness of 
the mouth. Thus particles of food may stagnate between the teerli and und<‘r 
bridges and other fixed dental work, as well as in connection with pJatfs 
which are not removed and washed with sufficient frequency. Dcnt^il fillings, 
caps and crowns, which hav'e not been accurately fitted, may allow small 
accumulations of stagnant and decomj)osing mattiT, which are f'Ttih* sourct's 
of oral sepsis, to collect. 

The mouth should be thoroughly examined in every }»atien(, from what- 
ever condition he may be suffering, but with special care in all digestive dis- 
orders, and in those conditions which will be [presently descrilu*d as possible 
sequels of oral sepsis, even if the patient says he has never suf[eri‘d from 
toothache and that lie regularly visits the dentist. The examination is 
most simply done with a small electric torch and a wooden sj)atula, which is 
burnt directly after use. In patients who wear tooth-})lates, the mouth 
should be examined both before and after their removal. Kach tof)ih and 
the gum surrounding it should be carefully inspected. The ])re.sence of tartar 
and red swollen gums indicates that some infection is present. In doubtful 
cases tlic patient .sliould be sent to a dentist for an expert opinif)n, and if lU) 
obvious disease is found, radiograms should be taken, as they alone can 
show with certainty the existence of septic foci under apparently vvell- 
fitting crowns and tiliings, and at the tools of te(*th which are otiierwise 
perfectly healthy, and they make it possible to determine with great accuracy 
the extent of any periodontal infection. 

Dental Hygiene 

Neither dental decay nor dental sepsis occurs if the tf‘et}i are always kept 
free from food between meals. The teeth should, whenever possible, he 
thoroughly cleaned immediately after each meal, and no food should be 
taken between meals. If the teeth are brushed straight across, the food is 
removed from the outer surfaces but not from the spaces between the teeth. 
If they are brushed with a circular or up and down motion, the gums ar(‘ 

* I am indebted to Mr. A. L. Spencer- 1 *ayne for help in revising this section 
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injured and there is a tendency to push them away from the necks of the 
teeth. Where the gum is already inflamed and loose, as is often the case 
in pyorrhoea, the food will be brushed under the loose gum and the condition 
aggravated. The correct method is to sweep the brush in one direction only. 
On 1 he outer or cheek surfaces the brush should be used with a twisting Iflbtibh 
from the gums towards the teeth, t.c. downwards in the upper jaw and upwards 
in the lower jaw. When sweeping the inner or tongue surfaces of the teeth 
the brush is held perpendicularly, so that only the end comes into use ; it 
is pulled downwards in the upper jaw and upwards in the lower jaw. Special 
care should be taken to reach the back and sides of the last molars or wisdom 
ler i'h. J he neck of the tooth should be kept clean by wiping with small swabs 
of wool in curved dental tweezers. 

The tooth brush should have a small head, a straight handle, the rowa of 
bristles should be spaced, and the bristles on the tip should be shaped into a 
^ take the contour of the teeth when it is used perpendicularly 
forTIie inner surfaces. 

Normally the gums coniplctel v fill the spaces between the teeth, but when 
they begin to recede, as in pyorrhoea, these spaces are no longer filled and 
food collects between the teeth. This food cannot be removed by a tooth- 
brush. The brushing must then be followed after each meal by the use of a 
I(M)1 li-|)ick, and preferably of nieral, with a very line blade hioit at an angle 
so that it will pass readily between the molar teeth, followed by a strong 
spray, which will force water between the teeth and clear the spaces of food. 

Patients with inflamed gums or pyorrhoea should also massage the gums 
with the forefinger and thumb from the gum towards the teeth after using 
tile billyh and before using the spray, and the dried gum margin should be 
jiainted with tincture of iodine once a day, using curved dental tweezers and 
a very small swab of wool for the purpose*. 

Aitiflcial teeth should never be worn at night, but should be kept in 
antiseptic. In addition to tliis, they should be very thoroughly scrubbed 
with a brush and soap and winter, so far as is possible after every meal. 

(Children should be given food which requires thorough mastication, as 
soft food, wliich can be swallowed without cliewing and with the production 
of little or no saliva, is likely to pause stagnation of sticky carbohydrate 
material between the teeth. 

At the end of each meal some fluid should be drunk, or some fresh 
fruit, the acid of which excites the flow of saliva, should be eaten in order 
16 keep the teeth clean. The alkaline saliva neutralises the acid of the 
fruit and prevents it from damaging the teeth. Mouth-breathing in children 
should be corrected by direct treatment of nasal obstruction and by respira- 
tory exorcises. The teeth should be examined twice a year, even when 
there is no reason to suppose that anything is abnormal, so- that tartar 
can be removed, early caries dealt with, and pyorrheea alveolaris recognised 
and treated in its earliest stage. 

(1) Pyorrhcea Alveolaris; Chronic Periodontitis 

iCtiology and Pathology, — Stagnation of food mixed with pyogenic 
organisms between the teeth leads to inflammation of the edge of the gums 
— marginal gingivitis. The toxins produced by the organisms destroy the 
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attachment of the muco-perioateum to the neck of the tooth, and a pocket 
develops between the tooth and the gum. The margin of the alveolar [)roce88 
is then slowly destroyed as a result of rarefying osteitis, until it may finally 
be replaced by granulation tissue. Stagnation of infective material in the 
pocket leads to gradual extension of the disease and aggravation of the 
gingivitis. Much pus is produced, the condition at this stage being commonly 
known as pyorrhoea alveoJaris. In some cases, however, advanced destruc- 
tion of the tooth socket occurs with little gingivitis or pus formation. 

Symptoms. — In marginal gingivitis the edge of the gum of one or more 
teeth is red, swollen and bleeds with abnormal ease when brushed, the first 
part to be affected being usually the interdental pa])illae. When pyorriKua 
alveolaris lias clevelo])e(l, jnx'kets ere preseiil rOTl'fTd^'ttnrteeth, and jms can 
generally be seen exuding irom the edge of the gum ; even when none is seen 
on first examining the mouth, beads of pus appear if the edges of the gum are 
pressed. In chronic cases the teeth are often loose. Reflex salivation occurs, 
and an excessive quantity of mucus is secreted by the small mucous glands of 
the mouth. The accumulation of decom})Osing food, debris and pus in the 
pockets round the teeth produces an unjdeasant taste in tlie mouth, most 
marked on waking in the morning, and this is also a common caiis(‘ of foul 
breath. It is rare for any pain to develop, and the slight discomfort whicli 
may be j^resent is generally insufficient to induce the patient to consult a 
dentist. 

The inflamed condition of the gums often leads to a general stomatitis, 
and sometimes to chronic pharyngitis and tonsillitis. Pyorrhena alveolaris 
does not by itself produce chronic superficial glossitis, but it predisposes to 
that condition in syphilitic patients, especially if they drink and sn)oke ex- 
cessively. Periodontitis in the uj)per jaw may lead to infection of tlie 
maxillary antrum, and infection of any of the other nasal sinuses mav occur. 
The danger of pulmonary complications following general annesthesia is greatly 
increased if the mouth is in a septic condition. 

Most of the pus which is constantly forming round the teeth is swallowed ; 
the amount may be very considerable, as the ulcerated area round each tooth 
may be as great as half or even one square inch. During the day, the pus and 
bacteria are so diluted by what is eaten and drunk that they cannot do much 
damage, most of the bacteria being destroyed by the hydrochloric acid in the 
stomach. During the night, however, when no hydrochloric acid is secreted 
and nothing is eaten or drunk, the pus and organisms which are consijintlv 
swallowed with the saliva may infect the stomach and intestines. Pyorrheea 
alveolaris is thus an important factor in the production of chronic gastritis, 
enteritis, colitis, appendicitis and gastric and duodenal ulcer, although one 
or more additional factors are necessary for the production of each of these 
diseases, as many people with pyorrhoea alveolaris suffer from no digestive 
disturbance. Duodenal catarrh, secondary to oral sepsis, is sometimes a 
cause of infection of the biliary passages and pancreas. When oral sepsis 
18 associated with achlorhydria, it may be a factor in 1h(‘. fli'.yelopment of 
Addison’s (pernicious) anaemia and subacute combined degem'ration of the 
spinal cord. 

In some individuals the local reaction is sufficient to ])rcvent the passa-u- 
of toxins and organisms from the infected gums into the circulation. In many 
cases, however, toxins are absorbed. Areas of subinfection may also result 



PYORHHCEA ALVEOLA RIS 


487 


from the passage of bacteria into the circulation and thus further increase the 
toxaemia. General ill-health follows, and it may be accompanied by septic 
anaemia and chronic slight pyrexia. Predisposed individuals may develop 
j heuiiiatoid arthritis, fibrositm, neuritis, and less frequently iridocyclitis, and 
even 8ej)ticaemia and infective endocarditis. Other forms of joint disease, 
such as gout and osteo-arthritis, are often aggravated by the toxins resulting 
from oral sepsis. The development of gastric and duodenal ulcer, appendi- 
citis and cholecystitis, as a secpiel to oral sejjsis is j)robably primarily due to 
toxaunia produced in this way, the ascending or surface infection for swallowed 
organisms being generally secondary. Various disorders of the skin, such 
as chronic eczema, urticaria, rosacea and erythema may also occur. The 
causal connection between these conditions and pyorrlid'a alveolaris is shown 
by their temporary aggravation after injecting an overdose of autogenous 
vaccine and in some cases after extracting the teeth. 

Treatment.— Local treatment by scaling, massage' of the gums to expel 
debris from the pockets, and irrigation of the pockets with hydrogen peroxide 
often checks sujjpuration ; but the pockets remain, and patients should be 
instructed in the care of their teeth or recurrences are certain to occur. 
Kataphoresis, vacciiu; treatment and eradication of the j>ockets by cutting 
away the gum, or treating the pockets with ammoriiacal silver nitrate followed 
by formalin, are also of value, but a complete and permanent cure is almost 
impossible except in very early cases. Palliative treatment should be 
re^served for cases in which only local symptoms arc present, but even then 
the teeth should be removed before loo much destruction of the alveolar 
processes has taken ]dace for comfortable dentures to be made, and also if 
the teeth are loose or the pockets very deep. 

When pyorrhoea alveolaris has led to disease in other jmrts of the body 
than the mouth, palliative treatment is useless and dangerous. The teeth 
should be removed after thoroughly cleaning the pockets, but it is often wise 
to give a few doses of autogenous vaccine first in order to reduce the danger 
of an acute exacerbation of symptoms, which might otherwise result from 
the absorption of toxins from the large bare surfaces left after removal of 
the teeth. 

Extraction should not be postponed because a patient is seriously ill ; 
ifc is no more reasonable to wait until improvement occurs when the symptoms 
are due to septic teeth than to postpone an operation for acute appendicitis, 
and 1 have seen more than one death result from this unreasoning fear of 
extraction. A general anaBsthetic should be given and all the diseased teeth 
should be removed at the same time. Aii exception, however, should be 
made in the case of such conditions as Addison’s anaemia and rheumatoid 
arthritis, in which it is safer to remove two or three teeth at a time under a 
local anaesthetic to avoid the risk of a severe general reaction. Although the 
masticatory power of artificial teeth is only about one-fifth of that of normal 
teeth, indigestion is unlikely to result if care is taken to avoid tough meat and 
hard food. Even in the absence of artificial teeth no disturbance of digestion 
follows if only soft food is taken. The removal of the teeth does not invariably 
result in the complete eradication of the disease, as radiograms may still show 
small areas of rarefying osteitis, from which it may be possible to obtain 
cultures of streptococci, which continue to give rise to general symptoms. 
Scraping the diseased bone away, followed by the use of an autogenous 
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vaccine is the most satisfactorj treatment for such residual foci of 
infection. 

(2) Dkntal Caries 

.Etiology and Pathology. —Dental caries is caused by the action of orp^anir 
acids produced by bacterial decomposition of stagnating carboiiydrate food. 
Progressive destruction of the tooth substance occurs until tiie jailp ca\ot>' 
is exposed. Mouth-breathing is an important cause of caries in children, as 
it dries the mouth and tends to increase the decomposition of the f(K)d d/‘bris 
in contact with the teeth. 

Symptoms. — Carious teeth are tender and their j)resen(;e renders mast ica- 
tion painful. The patient therefore avoids using the affected teeth, and this 
iavours the deposit of tartar and the stagnation of food. Jf many teeth are 
atTected the food is boltcM, so tiiat indigestion is likely to occur owing to in- 
suHicient in;istication, (piite apart from the infection of tlif' alimentary (aiTial 
caused by swallowing se])tic material from the mouth. The irritation j)ro- 
duced by the decomposition of stagnant food around the teeth gives rise 
to marginal gingivitis and pyorriuea alveolaris. Oral sepsis produccfl in this 
way is of much more importance than that caused by the caries itself, as th^* 
quantity of decomposing material and bactej-ia swallowed from dental 
cavities is comparatively small, and no local absor})tion of toxins or bactena 
can occur so long as the juilp cavity is not reached. When the latter becomes 
infected, absort)tioii of poisons is likely to lead to enlargement of the cervicnl 
glands, especially in chiMrcn, and the chronic inllamination ])r(Kluc(‘d in ihis 
way is a coinrnon [)recursor of tuberculous infection of the glands. Inllarn- 
inatioii of the pulp sj)rea(ls to the periodontal membrane and may finally 
produce an alveolar abscess. 

Dental caries is the most common cause of toothache, and pain is often 
referred to various situations more or less remote from the teeth. In all 
cases of trigeminal neuralgia a thorough examination of the tooth should 
therefore be made. 

Treatment. — l)«.mtal cavities produced by cari(\s should be filled at the 
earliest possible moment, ])ut if this cannot be cfliciently done the t('eth should 
be removed, as tender teeth which prevent proper mastication are a inmdi 
greater source of danger than the absence of teeth, even in very young children. 
Removal of all the teeth in children may cause narrowing of the dental arcli 
and consequent crowding of the |»ermanent teeth, but this can be easily 
remedied by treatment, whereas tiie septic condition of the mouth caused 
by extensive caries may lead to permanent ill results. 

(3) Apical Infection 

^Etiology. — Apical infection is infection of the aj>ex of tlie remt of a 
tooth. This can only occur if its pul]) is dead, except in rare cases of extensive 
caries. 

Symptoms.— Apical infection may be acute or chronic, in the former an 
alveolar abscess forms ; this gives rise to the usual symptoms and signs of 
inflammation. Chronic apical infection, on the otlu-r hand, frequently gives 
rise to no pain or discomfort and no signs recognisable on ordinary examina- 
tion. It can then only be recognised in a good radiogram. 
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Treatment.- In caseH of oidy moderate severity the pulp canal should 
be opejied and sterilised with ammoniacal silver nitrate follow^ by formahn, 
or the infected area beyond the root apex can be ionised through the pulp 
(;anal with iodine or zinc chloride. In more advanced cases, and in all in 
w}ii(di sfM’iouH secondary symptoms are present, extraction should be performed 
withcnit delay and the socket should be curetted. 


STOMATITIS 
Catarrhal Stomatitis 

iCtiology. (Jatarrlial stomatitis is conimun in ill-nourished children 
(luring (ientition, and in association with gastro-intestinal disturbances. In 
adults ft may result from excessive consumptT<* 5 n'of alcohc^ldf highly-seasoned 
food or excessive smoking. It is sometimes present in the specific fevers, 
and may also 1)0 caused by septic teeth. 

Symptoms, t he gums and Tips are often affected alone: in other cases 
the wlioh* mouth, including the tongue, is involved. The mucous membrane 
is red and dry, but exce.s.s of mucus may be secreted by the small buccal 
glands. Tlic tongue is swollen and furred. 

Tlie mouth is uncomfortable, and occasionally actual pain is present, 
espcKually on mastication. The general health is unaSected. 

Treatment. — The teeth sliould he cleaned with special c^are, and the 
J (mgii(‘ kept as free as possible from fur by scraping. A mouth wash should 
be list'd after each meal, and borax and glycerine should then be applied to 
the inflamed ])arts. 

Thruhh 

iEtiology.- Thrush is mo.^t common in weak, with 

gastro-intestinal symptoins, who have been fed with an unsuitable dieL 
and whose mouths have not been kept clean. Acid fermentation oFfp^d 
i‘(‘iiinants leads to catarrhal stomatitis, and this is likely to be followed by 
t hrush, ddirush may occur in epidemic form in badly managed institutions, 
])eing spread ]»y dirty feeding bottles. Tlie disease may also occur in en- 
feebled adults ill the late stages of tuberculosis, cancer and diabetes, and in 
Infections. 

Pathology. — Thrush is caused by infection with Oidium alhiqgm, a fungus, 
the lilanumts of which form a dense felt- work in the superficial epithelial 
layer of the mucous membrane. 

Symptoms. —Thrush generally appears first on the tongue, and then on 
t he checks^ bps^ hard palate, In rare" cases the entire 

buccal mucous meinbrane is covered, and the infection may even spread 
to the vocal cords, cesophagus and stomach. It begins as slightly raised, 
pearl-white spots, which gradually grow and then coalesce. The white 
material can tx', readily detached, leaving either intact miieoiis membrane, 
or, in more severe cases, a bleeding and ulcerated surface. 

Diagnosis.- Adherent milk curds may superficially siinulafe thrush. 
In aphthous stomatitis the w'^lnte patches are at first vesicles and then definite 
ulcers, and salivation is present in contravSt to the dry mouth in thrush. A 
definite diagnosis can only be made with the aid of the microscope. 
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Treatment. — Thrush should be prevented by keeping the mouth clean 
and babies’ bottles sterilised. When once developed it is most important 
to improve the patient’s general health as well as to give local treatment. 
The mouth should be washed with sodium sulphite solution (1 drm. to 1 oz.), 
after which the thrush can be easily ioraped t>ff. * " 

Ulcerative Stomatitis 

(а) Al'hthous (or Vesicular) Stomatitis. 

iEtiology. — Aphthous stomatitis occurs especially in children under 3, 
either alone or associated with some febrile or digestive disorder. 

Symptoms. — The aphthae consist of small slighJljL-raia^^d^yesicles, each 
surrounded by a red iU'eohn Within 24 hours the vesicles rupture, leaving 
gr.^ ulcers 2 to 4 mm. in diameter, with bright red marmns. The ulcers 
heal rapidly. They occur especially on the inner surjace oT Se Hm, the. edges 
of the tongue, and the inside of the cheek ; in severe cases the j^lars of the 
fauces rnay be affected. 

The mouth feels sore, and the child is unwilling to take food. Saliva- 
tion is frequently present. 

Treatment. — The mouth must be carefully cleaned after meals and 
washed with potassium chlorate • solution (grs. x ad ,',i). Borax and 
glycerine should then be applied. In severe cases the ulcers may be treated 
with silver nitrate. 

(б) Follicular Stomatitis. 

iEtiology. — Follicular stomatitis may occur at any age. but cspeM^ally in 
nursing women. 

Symptoms. — The mucous follicles of the lips and cheeks become inflamed 
and swollen ; the epithelium over them breaks down, and ulcers, 3 to 5 mm. in 
diameter, result. They may cause no trouble, but more commonly they give 
rise to a considerable amount of pain on taking food, and bo reflex salivation. 

Treatment. — The ulcers heal rapidly after being touched with iiiiyer 
nitrfi^e. 

(c) Mercurial Stomatitis. 

.Etiology. — Stomatitis may occur when large doses of mercury are taken, 
especially in individuals already suffering from oral sepsis. Some people 
are especially susceptible to mercurial poisoning, and develop stomatitis 
after taking a comparatively small quantity. 

Symptoms. — The gums become sore, red, swollen and finally ulcerated ; 
mastication is painful. Salivation occurs, and the salivary glands may be 
enlarged, tender and painful. The tongue is swollen, and the neighbouring 
lymphatic glands are often enlarged. The breath is foul, and the patient 
complains of a metallic taste. Formerly, when mercury was given with less 
care than at present, the teeth often became loose, and the pharynx affected ; 
but these complications are now rare. 

Treatment. — The administration of mercury should at once be discon- 
tinued. The bowels should be well opened by giving salts i n order to facili- 
tate the elimination of the mercury present in the body. Potassium chlorate 
(grs. x) should be taken three times a day ; it has the advantage 
re-eit^JTeted ifita the mouth by the salivary glands. 
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{ d ) Ulcero-membranous Stomatitis. 

iEtiology and Pathology. — Severe ulcero-membranous stomatitis 
occurred in epidemic form among the troops in England and France during 
the war. It is comparatively rare in civilians. It appears to be caused 
by infection with the same spirilla and fusiform bacilli which Vincent found 
in the form of pharyngitis known as Vincent’s angina. 

Symptoms. — All parts of the mouth and pharynx may be involved, but 
the margins of the gums are specially liable to be affected. The gingivitis 
which results is generally more severe than that caused by pyorrhoea alveo- 
laris, and pockets of pus do not develop. The stomatitis is similar to that 
caused by mercury, and the gums may be so swollen and bleed so readily 
that scurvy is simulated. The breath is foetid, and the gums may be 
sufficiently tender to make mastication painful. 

Tiie disease generally runs a chronic course, but is sometimes acute, 
it grneraliy does not give rise to any severe coiistitutional disturbance, but 
may occasionally do so. 

Treatment. - The stomatitis raj)idly disajipears with tieatment by in- 
jection of neo-salvarsan or allied arsenical pre})arations. 

Gangrenous Stomatiti.s 

Synonyms.- ( ’ancrum Oris ; Noma. 

iEtiology — This rare disease occurs in children, especially girls, and 
especially between the ages of 2 and 5 ; it is rare except under very in- 
sanitary conditions. It gener^y develops during convalescence from an 
acute fever, es})ecially measles, and less frequently scarlet and typhoid fever. 
No specific organism has been found. 

Symptoms. — A sloughing ulcer develops on the inside of the cheek or 
on the gums ; it rapidly spreads and leads to brawny induration of the skin 
of the cheek. Occasionally it heals spontaneously, but more frequently it 
perforates the cheek or spreads to the tongue, chin, jawbone or eyelid and 
eye. 

Caucrum oris is accompanied by severe constitutional symptoms, the 
j>atient being prostrated with a liigh temperature and rapid pulse ; diarrhoea 
or broncho pneumonia frequently lollows, and death generally occurs between 
days of the onset. 

Treatment. — The only adequate treatment is to destroy the diseased 
part as completely as possible with the cautery. 


DISEASES OF THE SALIVARY GLANDS 

FUNCTIONAL DISORDERS 
Ptyalism 

Definition. — Excessive secretion of saliva. 

i£tiology. — The flow of saliva is increased by refl^jBiijoriginating in the 
mouth and also in more distant situations. Ttus all pathological con- 
ditions in the mouth and its neighbourhood, such as stomatitis, cancer of 
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the tongue and (^^xioii£L*tecth, especially if associated with pain, are accom- 
panied by salivation. The irritation of the mouth caused by cxce§.HJLxa^ 
gives rise to ptyalism. a. whatever its cause, 

is frequently associated with a reflex flow of saliva. Mechanical irritation 
of the cBSophagus causes a secretion of saliva ; this is well seen in the saliva- 
tion which results from the passage of a tube into the stomach, and when 
a large bolus of food or a foreign body becomes lodged in any part of the 
ossophagiis. The same reflex is the cause of the salivation, wliicli is a common 
symptom in achalasia of tt^e 9 ,ardia and in cancer of the ce-sophagus. 

When the acidity of the gastric contents is abnormally high, an impulse 
is conveyed by the Vagus to the salivary centre in the medulla, and reflex 
salivation results ; consequently ptyalism occurs at the height of digestion 
in many cases of duodenal ulcer. 

The salivation which may occur during menstruation and in early rrioutlis 
of pregnancy is also probably reflex in origin. 

Saliviition due to any of the causes already described may be exaggerated 
- or perpetuated by ^uto-siiggeation. This hysterical ptyalism is often com- 
i. plicated by a spitting or swallowing tic ; the latter is always accompanied 
^by aeropbagy, so that flatulence is produced. 

; Fbyalisra is also caused by the specific stimulating action of certain drugs, 
such as pilocarpine, and also by drugs, such as the iodides and mercury, 
which are partially excreted by the salivary glands, the cells of which they 
irritate. 

Symptoms. — Excessive salivation may interfere with dige^stion, by 
diluting the gastric juice, the acid of which is also to souk* extent neutralised 
by the sodium bicarbonate it contains. Every time saliva is swallowed 
some air passes with it into the stomach, which may tht'refore become dis- 
tended %vith swallowed air. For this reason ptyalism is a common cause of 
aerqphagy. It may also cause waterbrash (see. v, .">10), 

Treatment. — In order to cure ptyalism the primary cause must be dis- 
covered and removed. As purely symptomatic treat ment belladonna should 
be given ; 5 minims of the tincture taken three times a day half iin lioltr 
before meals is sufficient in the majority of cases, but occasionally larger 
doses are required. The drug has the additional advantage of diminishing 
the secretion of gastric juice when gastric hypersecretion is the primary 
cause ; in such cases oxide of magnesia taken after meals also diminishes 
the flow of saliva, by neutralising the excess of acid i n the stomach, Hysterical 
ptyalism can be cured by psychotherapy. 

Xerostomia 

^Etiology, — The dry mouth, which is constantly present in levers^ especi- 
ally typhoid fever, is due mainly to deficiency in the [isychical, ( he mi cal 
and mechanical stimuli to salivary secretion. It is y)rol)able that the toxins 
of the diseases also exert some direct inhibitory action on the gland-cells. 
Depressing emotions, and loss or perversion of taste, wliich may occur when 
the tongue is furred, result in diminution in the psychical secretion, and atro- 
pine paralyses the secretory nerve-endings. The secretion of saliva is also 
diminished when excessive quantities of fluid are lost by other channels, as 
in diab etes and severe diarrhoea. Diseases of the salivary glands them 
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selves^ such as mumps, Kisult in diminished secretion. Severe xerostomia 
occasionally develops without any obvious cause. Xerostomia is also a 
common result of sleeping, ydth the mouth open ; in this case there is of course 
no deficiency in the salivary secretion. 

Symptoms. — Deficient secretion of saliva causes the mouth to become 
dry and septic, as particles of food remain between the teeth, where they 
undergo bacfc(*rial decompasition. The tongue is furred and there is often 
an un})leasanfc taste in the mouth. It is difficult to chew the food sufficiently, 
and tlie a])p(*tite is impaired as a result of the condition of the mouth and 
the difficulty in tasting tlie food. The insufficiently chewed food is likely 
to irritate the stomach. In srve.rc cases, dy;sj)}ia^na occurs and speech 
l)ecoin(*s difficult. The absence of digestion of starch is of no great iinport-J 
ance, owing to t he amylolytic functions of the pancreatic and intestinal juices. | 

Treatment. — A diet should be chosen which stimulates the flow of 
saliva as niucli as possible ; acids are most active, tlien salt and bitter sub- 
stances, whilst sweet subst ancesTiave very little action. The food should be 
gTvin in as a])petising a form as possible, and masticated very thoroughly. 
If the saliva is only slightly deficient, dry biscuits should be taken at each 
meal. Th(‘ taste of a bitter mixture taken immediately befm’e meals may 
directly stimulate the flow of saliva, an<l |iilocarpine should also be tried, but 
it is rarclv of much use, unless a sufficiently large dose is given to cause 
unjileasani symj)toms, such as sweating. Great care should be taken to 
keep the tei't l clean, and tin* mouth should be washed after each meal. 


OilGAKlC DISOKDEllS 

SPECIFIC Parotitis : Mumps (se(‘ p. 

Parutitis 

.<5)tiology. — Acute ])arotitis is almost always due to infection ascending 
Htenson’s ducts from the mouth, when the latter has become septic owing to 
the absenci* of chewing and normal salivation in patients who liave been 
taking a fluid diet during a febril(‘ illness, especially typhoid fever and cholera, 
or who havt* been slarvt'd on account- of oBsopluigeal obstruction, or in the 
treat nnmt of gastric ulcer. Now that the importance of keeping the moutli 
clean in illnessiss of every kind has become more wddely recognised, and pro- 
longed starvation is V(M V rarely used in the treatment of gastric ulcer, aiaitc 
parotitis lias become coinj)arati vely rare. 1 liave seen several attacks of 
subaciiti* parotitis occur in the course of four years in a young woman with 
tuberculous mesenteric glands, and a similar condition has been described in 
Hodgkin’s disease. It may also occur as a eomidieation of salivary calculi. 

Symptoms. — Both parotid glands are generally affected, except in n ild 
cases when the condition is often unilateral. The glands are enlarged and 
tender. The skin is stretched and shiny. In slight cases tlie inflammation 
gradually subsides ; in severe cases suppuration takes place, the skin over the 
glands becomes oedematous, the neighbouring lymphatic glands are enlarged, 
the temperature is high, and severe constitutional symptoms are present. 
The mouth is dry and very difficult to keep clean ; the tongue is covered with 
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a thick, dry fur. The mouth of Steiison’s duct is everted and forms a small 
red nodule, from which a bead of turbid fluid or actual pus can sometimes 
be squeezed. In rare instances the non-suppurative form of acute parotitis 
becomes chronic. The parotid glands are permanently enlarged and secrete no 
sahva. I have also seen a similar chronic parotitis follow a subacute attack, 
for which no explanation beyond a mild degree of oral sepsis could be found. 

Treatment. — The mouth should be kept clean with the greatest care. 
Pain is relieved by the application of an ice-bag, and the flow of saliva should 
1)6 promoted by means of chewing-gum. If sii[)puratioJi occurs the glands 
must be incised. 

Arthuk F. Hurst. 


DISEASES OF THE TONSILS 

ACUTE TONSILLITIS 

Tonsillitis has been classified as superficial, follicular or lacunar, and paren- 
chymatous, according to the degree in which the various parts of the gland 
bear the brunt of the inflammation ; the distinction, however, is not a 
definite one, as the entire organ is necessarily inflamed. 

Etiology. — The disease is rare in children belpw the age of 5 or 6, and after 
middle age ; and it is commonest in spring and autumn. It is predisposed to by 
general ill-health, overwork and a polluted atmosphere ; the escape of sewer- 
gas from defective drains is undoubtedly a cause, and the infection may be 
darried by water or milk. It occurs as a regular sym})tom of scarlet fever, 
niftaales and diphtheria. There is a very close connection between rheu- 
matism and tonsillitis, and it was formerly believed that tonsillitis was of 
rheumatic origin ; but it is now generally recognised that both acute rheumatic 
fever and chronic rheumatic pains in joints and muscles are frequently 
caused by septic infection through the tonsils. Unhealthy conditions of the 
tonsils due to previous inflammation strongly predispose to further attacks 
by causing adhesions in the crypts or supratonsillar fossae, and between the 
tonsils and the pillars and plicae, thus promoting the retention of secretion ; 
previous partial removal ac.ts in the same way. 

Symptoms. — The symptoms are those of a feverish attack, together with 
a sore throat ; the former often appear before the latter, and only examination 
of the throat reveals the cause of the disturbance. The temperature may rise 
to 103° or 105° F., and there is a variable degree of malaise, backache, head- 
ache and pain in the limbs. The soreness of the throat radiates to the ear, 
and is increased by attempts to swallow ; the voice becomes thick, the breath 
foul, and the submaxillary and upper cervical glands are tender and swollen. 

The tonsils are swollen, and their purple-red colour extends to the pharynx, 
palate and uvula — the latter frequently being mdematous. The surface of 
the tonsils is usually spotted over with yellowish masses of secretion which 
have exuded from the crypts ; sometimes this secretion becomes confluent 
on the tonsils and occasionally, though rarely, it spreads beyond their 
surface — it is soft and readily wiped away. The tongue is coated, and the 
fauces covered with tenacious mucus. There is usually constipation, and 
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the urine is scanty and high-coloured, but not ordinarily albuminous. Albu- 
minuria is, however, an occasional complication, as are pericarditis, endo- 
carditis and supx)urative otitis media. 

Diagnosis. — The diagnosis from diphtheria is important, and sometimes 
difficult. The lattej is more gradual and asthenic in onset, ^Jh Iggs pain, 
less fever and a more rapid pulse, and the urine freq^uently contains albumin. 
The mernbrane of diphtheria is greyish-white rattier than yellowish, and 
frequently spreads to the pillars and soft palate ; whereas the exudation of 
tonsillitis rarely spreads, and never to any great extent, beyond the surface 
of the tonsils. The diphtheritic membrane is adherent and, when detached, 
leaves a raw bleeding surface, while that of tonsillitis is readily removed and 
more ofUm discrete. In cases of doubt a bacteriological examination should 
always be made, and an injection of antitoxin should be given while waiting 
for the result. 

Treatment. — The patient should be kept in bed in a warm well-ventilated 
room, an initial dose of calomel, 2 to 4 grains, should be administered and 
followed by a saline. aperient. Externally, warmth is usually more comfort- 
ing than cold, and a hot foinentation applied to the neck and covered by a 
large pad of cotton- wool gives some relief. Internally, especially if the 
fauces are clogged with tenacious mucus, a warm alkaline lotion, such as 
Dobell’s solution, may be used with advantage, either by means of a spray 
or a rubber ball-syringe ; but, if the inflammation is so severe that the 
patient is unable to open the mouth without pain, the lotion should only be 
used as a mouth-wash ; gargling is, of course, only possible in very mild cases. 
Lozenges containing chlorate of potash, guaiacum or formalin may be em- 
ployed. Of internal medication, sodium salicylate holds the favourite 
place in doses of 15 grains every 3 hours, and later three times a day; or 
aspirin, 10 grains, may be used instead ; potassium chlorate in 15-grain 
doses, three or four times daily, appears to be helpful, especially in the 
follicular variety ; and guaiacum, in the form of mistura guaiaci, was at 
one time in high repute. The patient must be encouraged to absorb as much 
nourishment as his dysphagia permits, and he will usually find that soft semi- 
solids are easier to swallow than liquids ; there is room for ingenuity and 
resource in the provision of a suitable diet, such as junket, baked custard, 
ice-cream, meat jellies and soups thickened with corn-flour or arrowroot. 
An iron and quinine mixture may be given when the acute symptoms have 
subsided. 


PERITONSILLAR ABSCESS OR QUINSY 

^Etiology. — This is an acute affection due to the formation of an abscess 
outside the tonsil caused by septic secretions in the supra tonsillar fossa or in 
the depths of a crypt bursting through the thin capsule of the tonsil into the 
surrounding loose areolar tissue. This process is favoured by adhesions 
obstructing the mouth of the supratonsillar fossa or the crypts, and, therefore, 
|i£ip\dous .tonsiHitis aiid, removal are predisposing causes. 

The aBscess Is usually situated above and external to the tonsil, but in rare 
cases is beTiind it. 

Symptoms. — The affection is unilateral ; but sometimes the opposite 
side is attacked, as the first recovers. It begins with a feeling of malaise. 
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fever, often a rigor, and severe pain radiating from one side of tlie throat up to 
the ear and into the neck ; the cervical glands are enlarged and tender, and 
the negk-atiif. Dj^sphag ia is intense, the tongue thickly coated, and the 
breath foul. The mouth c^^nnot be opened widely, and a good light is re- 
quired for examination, when the typical large deep-red swelling is to be seen 
bulging one side of the soft palate. Pus forms in 2 to 4 days and, if left alone, 
will eventually burst, usually through the soft palate ; relief is then imme- 
diate, but occasionally the opening closes prematurely and the abscess refills. 

Complications. — Although one of the most painful and distressing of acute 
diseases, complications are uncommon, and death is very rare ; it has occurred 
from rupture of the abscess, and inspiration of the pus, during sleep. Severe 
haemorrhage may take place after spontaneous or surgical evacuation of the 
abscess when, as the blood may come from the internal carotid or from a 
branch of the external carotid artery, ITgature of the common carotid is 
called Jor. The swelling has been known to spread to the larynx, and to 
necessitate tracheotomy. Sup})uralion of the cervical glands is a rare com- 
plication ; pneumonia, septiciBmia and pyajmia are also uncoiiinion. 

Treatment. — The general treatment is the same as that of severe acute 
tonsillitis, and the pain often calls for an occasional injection of mor]diine. 
Pus is probably present as soon as the swelling has assumed a w(‘ll-defined 
rounded form, still more so if there is a boggy area in the centre. The abscess 
should be opened without delay, for this cuts short the attack and diniinishcis 
the risk of complications; but it does not always give iinrnediate complete 
relief when there is marked cellulitis of the surrounding tissues. After tlie 
application of cocaine, a narrow sharp-pointed knife is introduced with tht' 
cutting edge upwards and the blade held in the sagittal plane ; it is made to 
puncture the swelling at its most prominent part, and to eiilarge the iiic:isi^)n 
by cutting upwards as it is withdrawn. The knife should not be passed to a 
depth exceeding about J inch ; if pus is not struck, a siuus-forc(jps is int ro- 
duced into the wound and pushed backwards until the pus is found, when it 
is opened widely to assist the evacuation. After the disease has subsided, 
removal of the tonsil is advisable, in order to prevent recurrence ; it will 
usually be found that the gland has become adherent and requires dissec- 
tion to ablate it completely. 


CHRONIC TONSILLITIS 

Chronic iiiiiammation of the tonsils may, from the clinical point of view, 
be divided into two groups : Chronic Parenchymatous Tonsillitis or “ en 
larged tonsils,” and Chronic Follicular Tonsillitis. 

Chronic Parenchymatous Tonsillitis 

Enlarged tonsils in children are nearly always associated with adenoids ; 
but adenoids are often found in children whose tonsils are not enlarged. 

^Etiology. — This is similar to that of adenoids. The condition occurs 
chiefly in children between the ages of 5 and 15 ; but it frequently persists 
into adult life, although normal healthy tonsils atrophy about puberty and 
hypertrophy does not take place de novo after that age. The affection may 
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be the resuit of repeated colds or a sequela of scarlet fever, diphtheria, measlen 
or whooping-cough. 

Symptoms. — The symptoms are not easy to separate from those caused 
by the concomitant adenoids, if the latter be present ; but it is certain that 
chrorup indamniation of the tonsils can affect the ears, and that gastro- 
intestinal disturbances an^d appendicitis are produced by the septic secretion 
out of the tonsils during deglutition. Recurrent attacks of folli- 
cular tonsillitis are common ; and the cervical glands are frequently enlarged, 
may break down and suppurate, or may become tuberculous. 

The objective appearances are very various, and it is extremely difficult 
to eHtimatc the size, or even the healthiness, of a tonsil by inspection. Slightly 
enlarged tonsils may be prominent and may readily meet on gagging, whiL^ 
big tonsils are often largely buried in the palate or hidden beneath the plica 
triangularis — in whicii case a bulging can be seen at the side of the soft 
palate corre..sponding to the site of the upper pole. 

Treatment. — ^For children with slight degrees of tonsillar hypertrophy 
palliative measures may he tried ; an open-air, country life, preferably at thV 
seaside, with cod-liver oik malt, or iodide of iron, and a nasal lotion for the 
accompanying adenoids ; paints are of doubtful utility, Mandl’s solution 
(iodine, grs. vj, potassium iodide, grs. xij, peppermint oil, glycerine, 5 !) 

is periiaps the best. 

The tonsii.s should be removed when there have been repeated attacks of 
tonsillitis, after a quinsy, with any affection of the middle ear, when there 
is chronic enlargement of the cervical glands, and when rheumatic fever or 
chorea has occurred. It is usual now to remove the tonsils, if at all en- 
larged, when adenoid hypertrophy calls for operation in young children, 
because it is so often found that they subsequently increase in size and necessi- 
tate a second operation. When chronic cervical adenitis is present, and is not 
due to some other obvious cause, sucli as pediculosis or dental caries, the 
tonsils sliould be removed whether they appear diseased or not ; in these 
cases about one-third of the tonsils are tuberculous, and this latent tuber- 
culosis cannot be recognised by inspection, many of tl)ese tonsils, indeed, 
boinu quite small. 

The reader is referred to surgical works for details of the operation, hut 
it may be said here that, if a tonsil requires removal, it must be removed 
completely in its capsule, for the deeper portion of a diseased tonsil is quite 
as unhealthy as the superficial ; trouble in the remaining portion is very 
common, and the previous operation only adds to the surgeon’s difficulties. 
Neverth(dess, the greater number of tonsils, and in children an overwhelming 
majority, can be quickly and certainly removed entire with the guillotine ; 
removal by dissection is a far more formidable operation, and should be 
reserved for those tonsils which are adherent as a result of re]>eatod infiamma- 
tion, past quinsy, or previous incomplete operation. 

Chronic Follicular Tonsillitis 

In older subjects, when fibrosis has followed the h ypertropliy, the steiiosed 
orypts become filled with yellowish- white caseous masses. The ];)atient 
oomplains of an offenaiveJiiaste, foul breath, often of recurrent attacks of sore 
throat, and of gastric disturbances. Not infrequently various forms of chronic 
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such as iibrositis or osteo -arthritis, arc induced by absorption from 
these s(‘ptic foci. In many cases the tonsils arc quite small ; they may look 
healthy, but pus can be squeezed out of tlie crypts on applying })ressure at 
the anterior pillar by means of a flat instrument. 

Treatment. — The treatment in the more marked cases is removal, and 
here dissection is often necessary. There are, however, a good many })atient8 
who have only a few unhealthy crypts in the tonsils ; these may often be 
cured by passing a fine galvano-cauterv point down to the fundus, several 
applications being usually necessary. The patient may also be shown how to 
clean out the secretion with a cotton-wool mop on a fine wooden applicator, 
and to paint the inside of the crypt with MandTs solution. 

VINCENT’S ANGINA 

iEtiology. — This affection is believed to be due to two organisms, the 
.bacillus and spirillum of Vincent growing in symbiosis ; these organisms may 
be found in many ulcerative conditions of the mouth and throat, but their con- 
stant presence in this affection points to their specific character. The invasion 
of the throat is secondary to periodontal infection of the gums. It occurs 
especially in debilitated persons and under insanitary conditious and, though 
rare in civil life, was rather common during the GreMt Vhn in some camps and 
barracks. 

Symptoms. — The attack begins insidiously, with malaise, general pains 
and a temperature of 100® to 101 ° F. The pain in the throat is slight, but the 
glands on the affected side become enlarged and tender, and the breath is 
usually offensive. The affection is nearly always unilateral. 

At first there is a patch of soft, yellowish detachable membrane on the 
affected tonsil which, in a day or two, comes partially away, exposing an ulcer 
with a well-defined margin. By the end of a week the membrane cea es to 
form, and the ulcer begins to heal. The ulceration may be quite deep in 
severe cases, but is ordinarily limited to the tonsil, and very seldom spreads 
to any distance from it. 

Complications are very rare. 

Diagnosis. — The disease is particularly interesting by reason of its 
liability to imitate diphtheria in its early stage, and syphilitic ulceration later. 
In both cases the discovery of numerous spirilla and fusiform bacilli in smear- 
preparations — ^t-hey arc difficult to cultivate — will help the physician to the 
correct diagnosis ; but these organisms may also be found in tertiary ulcera- 
tion, and the Wassermann reaction is occasionally positive in Vincent’s 
angina. The subacute onset, the raised temperature and the tenderness of 
the glands aid the differentiation from syphilis ; and from diphtheria, the 
milffer constitutional symptoms, the extremely localised lesion, the soft friable 
character of the membrane and the absence of the KlebsrLovffler bacillus. 

Prognosis. — Death hardly ever occurs. 

Treatment. — As the condition ordinarily clears up in a few days, it is 
difficult to estimate the effects of treatment. The usual remedy is the topical 
application of tincture of iodine after cleaning with peroxide of hydrogen. 
Liquor arsenicalis has been recommended as a mouth-wash, but it is poisonous 
if Bwaflbwed ; it is better to apply it on a swab. Good results have been 
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reported from the Ipcal applicatioiLoi a solution of aalyarsaja, which may also . 
be administered intravenously. Attention must be paid to the treatment of 
the gums and teeth. 

Harold S. Babwell. 


DISEASES OF THE PHARYNX 

DIVERTICULA (see p. 511) 

ACUTE CATARRHAL PHARYNGITIS 

This is not a very well-defined affection, and is usually accompanied by 
acute rhinitis on the one hand, and by laryngitis on the other ; the tonsils 
also often participate in the inflammation. 

iEtiology. — The affection is generally due to cat^hii^^cold ; it is also 
caused by traum^ism of any kind and by the irritation of hot fluids, corrosives 
or chemical vapours, and it forms a part of various acute infectious fevers, such 
as measles, German measles, scarlet fever, influenza and typhoid. 

Symptoms. — The discomfort varies from a tickhng sensation, or the feeling 
of a lump in the throat, to severe dysphagia. The voice is husky and thick, 
and the cervical glands tender and somewhat enlarged. There is slight fever 
and general malaise. 

The pharynx is to a varying degree red and swollen, especially at the sides 
behind the posterior faucial pillars, where the swelling forms the so-called 
“ lateral bunds.’* The palate is swollen and relaxed, and the uvula elon- 
gated. The posterior wall is often covered by a film of tenacious mucus. 

T reatment. — The patient should stay in a warm room and avpid the irritar 
tipn of smoking, talking, alcohol or irritating foods. Calomel, 2 to 4 grains 
should be given, and followed by a saline aperient. Aspirin, or sodium 
salicylate, ift^helpful, and, as the naso-pharynx is involved, the nose should be 
syringed with a warm saline lotion which may also be applied to the pharynx 
as a spray. 

ACUTE SEPTIC PHARYNGITIS 

By this term is implied a series of severe infective inflammations of the 
throat, including erysipelas of the throari cedematouSj, phlegmonous jand 
gangrenous ph ary ^itl 8 and laryngitis, and angina Liidovici. Any classifica- 
tion musThecesiarny be a clinical one, based on the severity of the symptoms 
and their localisation, for they can be produced by a variety of micro- 
organisms, though they are usually caused by the Streptococci py^ggenes. 
These severe inflammations are fortunately uncommon, and most often, 
though by no means invariably, occur in d€fl)ilitated or alcoholic persons. 

Symptoms. — These vary greatly with the severity of the infection, which 
ranges from a mild inflammation to the most severe septic intoxication. 
They include malaise, sore throat, dysphagia, hoarseness and dyspnoea. The 
temperature in some cases rises to 105® or 106^ F. ; but in many of the worst 
cases it is hardly raised at all, and may be subnormal. Pleurisy, pneumonia 
and pericatflil^is ensue, or death may result from asphyxia ; but the 
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worst cases die from geperal toxiemia and heart failure, even within 24 hours 
of the onset of the disease. 

The objective appearances, also, are very variable. The pharynx and 
palate are of a deep purplish -red, and there may be sloughy patches or pseudo- 
membrane. The entire mucosa may be enormously swollen, and the oedema 
may involve the upper aperture of the larynx and juodnee asphyxia. The 
sublingual region is sometimes occupied by a peculiar brawny swelling, 
of a hardness like wood, which spreads downwards into the neck to a variable 
extent, and is known as “ angina Ludovici.’’ 

Treatment. — The patient must be in bed and well nursed, and every care 
must be used to ensure that he takes as much nourishment as ])ossibl<‘. Poly- 
valent anti-streptococcip serum is sometimes very successful, and should l)e 
given early in a large dose (40 to 50 c.c.J. Hot fomentations to the neck 
and inhalations of steam are comforting. CEdema of the upper a])ertur<‘ 
of the larynx should be treated promptly by scarification ; free incisions 
should be made with a curved bistoury guided by the finger, and tracheotomy 
under local anaesthesia must not be delayed, if dys]moea be severe or not 
relieved by scarification. For angina Ludovici a deep incision should be 
made, in the middle line, as all anatomical landmarks have disappeared, 
and an attempt should be made to find pus with the finger or a director. 


RETRO-PHARYNGRAL ABSCESS 

There are two forms — (1) Acute, and (2) chronic. 

1. The acute form is a rare affection. It occurs in children up to the age 
of 3 or 4, but is far more frequently met with in the first 12 months. It is 
3ue to suppuration in the prevertebral glands, situated behind the posterior 
pharyngeal Wall, which retrogre8.s and disappear in life later. The absce-ss 
results from absorption of sepsis from the nares, na8o-])harynx, or fauces, and 
js sometimes secondary to an infectious fever. 

/ Though rare, the condition is an important one, for it may easily remain 
' unrecognised in a young infant, an<i it is usually fatal if left unopened. The 
symptoms are fever and restlessness, a hoarse cry and crouj)y cough, with 
difficulty in swallowing and dyspnoea. Such sym])tonis siiould arouse a 
suspicion of retro-jdiaryngeal ab.scess, which may be seim on insj»(‘rtion as a 
rounded swelling of the posterior pharyngeal wall. The absce.ss is often very 
large, and must be freely opened in such a way as to avoid aspiration of the 
pus, without an ansesthctic, and with the child firmly held, either on tlie 
side with the face directed somewhat downwards, or on the back with t he head 
hanging almost vertically. Recovery is rajjid, and no after-treatment i.«! 
required beyond attention to the enfeebled gen(‘ral l)ealt}i. 

2. The chxonic form, also, is found most frequently in childnm, but 
generally after the third year. It is of tuberculous origin, and is due either 
to tuberculosia of the prevertebral glands, or to caries of the a^rvical spine. 
The latter should be carefully excluded, for this abscess should on no account 
be opened through the mouth, as septic infection of the disea8<^d bone will 
occur. The chronic glandular abscess, however, may be successfully opened 
and curetted by this route, though some surgeons prefer to treat them ail 
by an incision behind the stemo-mastoid. 
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CHRONIC PHARYNGITIS 

The symptoms of discomfort in the throat in the conditions grouped as 
chronic pharyngitis bear little relationship to the intensity of the changes 
seen on examination. Many j>eople, especially heavy smokers, complain 
of no discomfort, in spite of showing decided chronic inflammation ; whereas 
others, in particular dy8})eptic or anaemic women or those at the menopause, 
suffer great discomfort, w’ith no apparent local abnormality. Indeed, in 
many cases the condition is better described as pharyngeal hypereesthesia. 

iEtiology. — The causes of chronic pharyngitis are most often found in 
nasal disease, which produces inflammation of tlie pharynx by causing mouth- 
breathing, and by the irritation of discharges ; incorrect production of the 
voice is an iin])ortant factor which is often in its turn dependent on naiiflal 
obstruction. Unhealthy conditions of the teeth or tonsils are further causes, 
as are the inhalation of irjrltating dust and vapours in various occupations, 
tobacco smdte, and over-induT^ence in alcohol. A long list of constitutional 
alTeHTons are Active in the aetiology, such as jjout, rheuinatisin, dyspepsia, 
anssmia, cardiac disease, cirrhosis of the liver, chronic bronchitis and pul- 
monary phty^is. 

Symptoms. — The discomfort may take the form of aching, fullness, or 
feeling of a lump, a hair, or a pricking. The voice has a dead tone, and there 
is usually much hawking and frequent swallowings. 'Phe suSerer often be- 
comes depressed, and fears that he has cancer of the throat. The unpleasant 
sensations are markedly lessened after a meal. 

The mucosa of the pharynx and palate is thickened, and there is a loss 
of the finer modelling of the faucial pillars ; the uvula is elongated, often 
slightly oedematous at its edges and tip, and fails to retract on phonation. 
The posterior wall is covered by a film of mucus, which puckers up and be- 
comes more obvious on touching it with a probe or swab. 1 he wall of the 
pharynx is traversed bv enlarged venules, and sometimes it is set with slightly 
raised pink lenticular nodules of lymphoid tissue, constituting the well- 
known fjranular pharyngitis. In other cases two elongated masses of lymphoid 
tissue appear behind and parallel to the posterior pillars ; these are the 
“ lateral bands,” and this form is called Utcral pharyngitis. Pharyngitis 
sicca is a drv^ glazed condition usually dependent on rhinitis sicca or atrophic 
rTiulttis, and occasionally the crust formation of the latter disease extends to 
the pharynx, causing a genuine atrophic pharyngitis. 

Treatment.~The most important part of the treatment consists in the 
detection and alleviation of the cause, and should begin with a careful exam- 
ination of the nasal passages. Cases of pharyngeal hypercesthesia without 
obvious local changes are often harmed, rather than helped, by local treat- 
ment whicli directs attention to their trouble. Tobacco should be giyfin 
up, and alcohol in couc.^tJ’uted lorms, indeed the latter should be abandpn®fi 
cornjdetely in plethoric patients, and whore the pharynx is congested ; tais 
type of patient is beneiit(\l bv a morning dose of sulphate of soda or magnesia, 
a ii v of iiOt while dressing, or by one of the natural 

inineral waters. When the pharynx is dry, or covered with tenacious mucus, 
an expectorant mi.xture gives relief, such as, viniim ipecac uanbje, 
vinum antimoniale, 111^ v, iodide of potash, grs. iij, syrup of tolu, a, water, 
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5i, throe times a day. The throat may be sprayed with a hot alkalinr 
saline lotion, and the same may be, with greater advantage, syringed through 
the nostrils. Of local applications in the form of paints, iodine is the most 
generally useful, and may be applied daily by the patient as Mandl’s solu- 
tion : ipdUne, grs. vi, potassium iodide, grs. xij, peppermint oil, llllTj, glycerine, 
3 i ; a ^to 10 per cent, solution of resorciti in glycerine may be employed, or, 

a more astringent efiect is desired, iron-alum 7)1, in glycerine, -i ; or the 
i>hysician may himself apply, once or twice a week, nitrate of silver, grs. x to 
XXX to the ounce of water. In many cases, the galvano-caubTy is of great 
vaiue ; it acts as a counter-irritant and astringent, and should be ap})lied 
lightly and with caution. Prominent granulations may be destroyed and 
enlarged venules obliterated by this means, but deep eschars should not be 
produced, and only a few applications should be made at one sitting. 

KERATOSIS PHARYNGIS 

In this condition a number of sharply defined projecting white or yellow 
ttOiittJjes occupy the surface of the tonsils ; they also occur, thougli less pro- 
fusely, scattered over the lingual and naso-pharyngcal tonsils and on any 
lymphoid granules in the pharynx. They occur at any age after childhood, 
and usually in persons in a poor state of health. The causation is unknown ; 
the nodules consist of heaped-up epithelium and detritus containing numerous 
micro-organisms of the kind ordinarily present in the mouth. They some- 
times disappear quickly, in other cases they remain for jnany months, or they 
may frequently recur. They produce no symptoms, or at most a slight dis- 
comfort, and are of interest chiefly because they are frequently mistaken 
for the exudation of chronic follicular tonsillitis. Once seen they can, how- 
ever, be recognised at a glance, for they are hard and adherent, discrete .ftnd 
pxominfintj fi^^d occur beyond the limits of the tonsils, on the j)harynx and 
base of the tongue. They are usually discovered accidentally by the patient, 
who is naturally alarmed at their appearance. They are quit e harmless, and 
local treatment is useless, for they are removed with difficulty and usually 
recur ; it is wise to reassure the patient by telling him these facts and, if any 
treatment be required, to trust to attention to the general health, a holiday 
and change of air. 


SYPHILIS 

The chancre occurs on the fauces, occasionally on the pillars, 

palate or pharyngeal wall, but usually on the tonsil. In this situation the 
disease is apt to pass unrecognised, for the symptoms are usually slight, and 
the lesion masked by the general inflammation of the tonsil ; the typical 
is often absent, but there is always a characteristic bubo behind 
the angle of the jaw. 


Secondary Syphilis 

^^ondary manifestations in the fauces are a part of tlie normal course 
of the general disease and are intensely contagious. 



PHARYNGEAL SYPHILIS 


503 


Symptoms. — The subjective disturbances are usually limited to dryness 
and discomfort. Objectively there are two types of lesion, erythema aj ad 
mucous plaque. The former is a patchy, dusky red rash, with well-defined 
margins, somewhat symmetrical, and affecting especially the anterior pillars 
and soft palate. It is particularly associated with the early secondary symp- 
toms ; whereas the mucous patch may be present at the same time or may 
be found later, together with tertiary manifestations. The raucous plaque 
occurs on tlie soft palate, tonsils and pillars ; in appearance it is a dusky, 
slightly raised patch, witli a sharply defined red margin, the surface is covered 
by a delicate milky-white layer of superficial necrosis resembling a “ snail- 
track ” or, if ratlier thicker, looking as if it had been touched with nitrate 
of silver. 

Diagnosis. — The appearances just described are so ciiaracteristic that 
they are of great help in the diagnosis of the general affection ; if their 
nature should be misinterpreted, other secondary symptoms nearly always 
co-exist to establish tlic correct diagnosis. 

Treatment. — General treatment quickly cures these secondary lesions, 
though thiiy may reappear during the first two or three years. Of local 
treatment, abstineticc from tobacco and alcohol is important, as are the 
careful use of a tooth-brush after eve^' meal and the employment of a mouth 
wash, such as j)(*roxide of hydrogen or cTJorate of potash. 


Tertiary Sythilis 

Tertiar'j h'sions usually occur .between the seventh and fourteenth year 
after infection, but may rarely be found within a few months or may make 
their appearance at any later lime throughout the patient’s life. 

Symptoms. — I'wo princi])al forms may be described — (1) 
ul ger, and (2) gumm a. 

1. The suj>erJ^ial iilcer may attack any part of the fauces, the posterior 
wall, tonsils, pillars or palate, a favourite site being the junction of the uvula 
with the edge of the soft palate. It has a fiat base, with a smooth yellowish 
necrotic surface, and a well-defined red margin, devoid of swelling or infiltra- 
tion, and of a peculiar “ serpiginous ” contour as though marked out by 
segments of a series of circles. 

2. A gumfncL is a localised infiltration whicli nipidly breaks down and 
exposes a^Ti^eply excavated circular ulcer covered with a thick yellow slough. 
One favourite site is on the posterior pharyngeal wall above the level of the 
palate, aiul another on the posterior aspect of the soft palate ; in the latter 
situation nothing is seen from the moutli except a general dusky swelling 
of the palate until perforation suddenly occurs and irremediable damage 
lias been done. After severe gummatous ulceration the resulting cicatricial 
contraction may bind the palate to the pharyngeal wall and partly or com- 
pletely shut off the naso-])harynx from the mouth. 

Of aulijective symjitoms, dysphagia may be very severe ; nasal obst’ uc- 
tion is present when the naso-pharynx is occluded by swelling or scarring , 
the voice is altered to a dead tone when there is nasal obstruction, or to tiie 
characters of a clcft-palatc articulation if a perforation of the juilate has 

occurred. . • ^ 

Diagnosis. — From an ulcera ti ng malig nant ^owth the diagnosis may be 
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a matter of difliculty, especially as in syphilis the dysphagia may ])roduce 
marked cachexia and loss of weight. The gummatous ulcer is excavated, 
covered by a dirty yellow adherent slough, its margin only moderately 
thickSiedfi often ovorlianging, and surrounded by “an area of deeply congested 
tnucoiis membrane : the base of an epitheliomatous ulcer presents a nodular 

cauliflower ” aspect, and its edge is thick and everted ; palj)a1i()n witli the 
finger is of great value, for the peculiar hardness of an epithelioma is highly 
characteristic. The superficial tertiary ulcer is usually easily distinguished 
from Itipus, the ulcerations of which are surrounded by and dotted over with 
the cjharacT^ristic granules, and the lesions of which occur on a pah; mucous 
membrane, while manifestations of lupus are to be foiuid elsewhere. 
Tuberculous ulceration of the fauces is superficial, but is more intensely 
painful than the superficial syphilitic ulcer, and is a terminal event tn 
advanced pulmoiuiry tuberculosis. Actinomycosis, when it attacks tiie 
region of tJie tonsil, closely re^sembJtw aii ulcerating gumma, esix^cially 
as it improves under administration of iodides ; liie detection of the 
characteristic y(‘}!ow granules will lead to their microscopical examination 
and recognition. 

Treatment. — Tlie most energ(‘tic general treatinfuit may be called for 
to prevent perforation of the palate or severe cicatricial deformity, i.ocai 
treatment consists chiefly in the use of antiseptic mouth-washes and gargles. 
Orthoform by insiifliaJ ion is helpful when there is dysphagia. The local 
application of 3 grains of calomel, sublimed by a .s])int-lam]» an<i iiisuliiated 
daily from a glass tube, is to be recommended in severe rases of uh’ciation. 


LUrUS AND TUBERCULOSIS 

Lupus occurs most frequently in young women. It usually shows evi- 
rlence of having spread from thr; nasal passages, and attacks first the uvula 
and soft palate, whence it spreads to the faucial f>illars. it app{;aTs as a 
patch made up of minute reddish nodul(‘s, eacli containing the typical 
** ” centre ; the sun’oiinding mucosa shows no sign of inflamma- 

tion. progressive supr^rficial ulceration gradually occurs, and may cause 
destruction of the uvula and part of the soft palate, while eijwnvhere scarring 
becomes evident and may finally result in considerable deformity. The 
subjective symptoms are limitrui to a feeling of stiffness and discomfort. 
The diagne.^is i.s g'jnwcill}' ca.s^’ irom tiie charactcn.stie aj)])eaiaii(:e, the 
iohronicity and the yiresence of lupus in the nares and on the skin. Syphilis 
is more rapid and docs not spare the bony palatiq which is never attacked 
|)y lujms. Lupus in the pharynx is far more amenable to treatment than in 
|he nose, and may be expected to imjirove under the general antirtuberculous 
regime of good food and open air ; arsenic in full doses is very valuable, 
beginning with 5 minims of liquor arsenicalis ihrt e times a day, and increasing 
the dose gradually to 15 minims. Tuberculin has proved disajipointing. 
Of local measures, massive [)atches of infiltration may lie curetted, but 
multiple puncture with a fine galvano-cautery point is the most useful 
method. 

Apart from the latent tuberculosis of the tonsils associated with cervical 
adenitis, which has been referred to under chronic tonsillitis, tuberculous 
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diseaso o£ the pharynx is a raro affection ; it occurs as a late and terminal 

consumption. The onset is acute ; the affected 
parts, especially the soft palate and faiioial pillars, are covered with numerous 
tiny grey tubercles on a bright red mucosa which soon break down to form 
multiple superficial ulcers with a flat greyish yellow base. Pain is intense 
and swallowing becomes well-nigh impossible ; treatment must be directed 
to alleviating the distress with insufflations of orthoform, lozenges of cocaine 
or inorptiine, hypodermic injections of morphine or heroin, and saline and 
nutrient enemata. 


INNOCENT TUMOURS 

rujjillotnata are fairly common on the uvula, soft palate and faucial 
[)illars and tonsils. They are small pedunculated warty growths and are 
oasily removed. A flat sessile papilloma in this region must be regarded 
witli suspicion as a possible early epithelioma and should be promptly excised 
by an elliptical incision around the site of origin. 

Awjtonuila occur in the soft palate. Removal is a formidable matter 
and must be performed by incisions wide of the tumour, but should be 
avoided when possible. Electrolysis and galvano-cautery or diathermy 
puncture are preferable methods of treatment. 

Dermoid cysts, teratomata and mixed tumours, resembling those found in 
the parotid, are occasionally observed. 


MALIGNANT TUMOURS 

Lpithfiiom-a attacks the tonsils, soft palate or pharynx ; the lower pharynx 
l>ehind the cricoid plat^ is often affected in females and at a younger age 
than is usual in cancer. Sarcoma usually originates in the tonsil and the 
cer\acal glands are secondarily involved, though generally somewhat late in 
the disease. In the earlier stages, malignant tumourB of the tonsil resemble 
simple liypertrophy and may easily escape attention ; in many cases enlarge- 
ment of the cervical glands is the first symptom, and in such the t-onsil 
should always be remembered as a possible site of the primary disease ; 
palpation with the finger is of great service in its detection, the firm hard 
feel of a tumour disliiiguishiag it from simjfie eulargeineut. Malignant 
tumours of tlie loiisil and palate may be removed through the mouth by 
cutting wide of tlie growth with a knife and a pair of scissors, or with a 
dial benny knife ; aj)])lieat ion of the latter to bone causes a slow aseptic 
necn^sis. which may be made use of deliberately if the bone be involved. 
Splitting the clieek gives little or no more space and is imnecessary. Tumours 
situated lower down, in the pharynx, may be reached by the operation of 
lateral pharyngotomy. In this operation an incision is made along the 
anterior border of the sterno-mastoid, and joined by another below the jaw, 
and the y)harynx opened in front of the carotid sheath ; the mandible may 
also be divided. The cervical gland.s should be cleared out. Removal is 
only feasible w'hen the growth is distinctly bmited. Of palliative measures, 
diathermy may be used to remove the mass of the tiiinoiir, check fungation, 
and relieve symptoms. Oral hygiene, including the removal of all unhealthy 
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teeth, antiseptic sprays and insufflation of orthoform and anaastheaine for 
dysphagia, will do much to relieve the seventy of the symptoms. Palliative 
tracheotomy, or gastrostomy, if required, should not be too Jong deferred. 

The technique of the application of radium to tumours of the throat has 
made great advances in the last few years, and has j)roduced apparent cure 
in some cases and diminution of the growth in many others. Two methods 
are employed, either separately or in conjunction, namely, the implantation 
of radium needles or of tiny capsules containing radium emanation, and the 
application of a wax collar containing radium plates. The technique of 
deep X-ray therapy has also improved greatly, damage to superficial struc- 
tures being avoided by adequate screening and by “ cross-lire ” methods. 
Good results have been reported, though for epithelioma it appears to be less 
helpful than radium. 

Harold S. Harwell. 


DISEASES OF THE (ESOPHAGUS 

NERVOUS DISORDERS OF THE (ESOPHAGUS AND 
DEGLUTITION 

Paralysis of Deglutition Muscles 

When the soft palate is paralysed, as in diphthentic neurjtir, the naso- 
pharynx cannot be shut oS from the rest of the^yTiarynx during the act of 
deglutition. Part of the food is consequently propelled into it instead of 
into the oesophagus, and fluids may escape through the nostrils. At the 
same time the normal rise of pressure in the pharynx does not occur, and 
dysphagia results. In bulbar paralysis the tongue, palate and pharyngeal 
muscles are paralysed, and swaflowing becomes impossible. 

Unilateral lesions of the vagus do not affect deglutition, but bilateral 
lesions of the bulbar nuclei or of the peripheral nerves cause dysphagia, as 
the striated muscle fibres of the upper third of the cBsophagus lose their tone 
and contractility, though the automatic activity of the unstriated fibres of 
the lower two-thirds is unaffected. When the irritability of the medulla is 
greatly depressed, as in deep coma, a similar dysphagia results. 

Spasm of the (Esophagus 

iEtiology. — Spasm of the oesophagus occurs most frequently as a local 
reflex complicating organic disease, the most common of which is 
It forms the most characteristic sym]»toni of iQjdrgpj iob^a .. Hysterical 
spasm may occur at the entrance to the oeso[»hagu8 iii suggestible individuals, 
but it is rarely sufficient to cause serious dysphagia. 

Treatment. — Hysterical spasm can be relieved by the pas.sage of a bougie 
to show that the passage is clear, but the underlying psychological factors 
which caused the symptom to develop require treatment by psychotherapy. 
Some relief to the spasm caused by organic disease is gained by the use of 
belladonna, and the food should be fluid and chemically unirritating. 
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Achalasia of Tiiig SriiiNCTEK 

(Plumm£i^Vinson Syndrome) 

Pathology. — Jn the voluntary initiation of swallowing, the food is 
thrown to the back of the pharynx. The sphincter at the junction of the 
pharynx and cjesophagus, wliich is normally closed, then relaxes and allows 
the bolus to enter the cesopliagus, along which it is carried by active 
[)eristalsis. Jn this condition the sphincter does not relax, so that swallowing 
can only occur with difficulty. As it is almost always associated with atrophic 
stniptococcal inflaniination of the mucoua membrane of the tongue, which 
s]1feadsl)ack to mouth of the oesophagus, it seems reasonable to suppose 
that the Tatter has led t6 ' inflatnmation and degeiuixation of Auerba<^^ 
plexus in the region of the sphincter, exactly atialogous to what occurs in 
achalasia of the cardiK. The toxaemia resulting from the streptococcal 
infection leads to secondary, anseima and sometimes splenomegaly. 

Symptoms. — The patient gradually finds difficultj^ in initiating the 
process of swallowing, especially solids. This is associated with glossitis 
of the kind ofien associated with Addison’s ana'mia,and progressive anaemia 
of a secondary non-Addisonian type. The spleen is often enlarged. The 
X-rays reveal no abnormality, and the oe.'^ophago.scope shows nothing more 
tlian an atrophic inflammation of the mucous membrane in the neighbour* 
hood of the sphincter. 

Treatment. -Dental sej^sis, which may liave led to the glossitis, should 
be thoroughly treated, and a hydrogen peroxide mouth-wash should be 
frequently u.s(‘d. A mercury bougie should be introduced into the oesophagus 
and passed from time to time until the dysphagia disappears. Tlic ansemia 
I^'s]>(u“i(1s to treatment with iron and arsenic, but in severe cases transfusion 
is nMjuired. liiver diet is without effect. 


Achalasia of 'ihk t'AUDJA : so-called ('akojospasm 

ittiology.— Achalasia of the cardia may begin at any age, but most 
coniinonlv in adults, and males and females are equally afiected. 

Pathology. Thr ii} pextiophy of liu' muscular coal of the pes^ph^igns 
wJiieli IS always ])resent in this condition indicates that violent ehorts must 
have been made to overcome some obstruction. As no organic obstruction 
is ever found, the cardiac sphincter after death being of normal size, it is 
clear tiial tlu^ obslriictiou must bo functional. Since tlie suggestion was 
first made tiiat this was due to a sjiasm of the cardiac splducter, the con- 
dition has been generally known as cardiospasm. As the symptoms may 
be present without intermission for many years before death, a considerable 
degree of hypertrophy of the cardiac sphincter would result from the long- 
continued spasm. In very few’ autopsies, how'CA’er, has there been any 
]iyp(‘rtrophy, ami in a case in w’hi(*h the cardiac sphincter, which is 
normally about 1 inch long and corres])onds with tlie whole of the 
abdominal oesophagus, was exposed by operation, the muscle was found to 
be unusually thin. 

1 believe that the obstruction is .due, to afihala^ (a, iiot ; ^ 

or absence of the normal relaxation of the cardiac sphincter, which should 
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occur when each jieristaltic wave reaches it (Figs. 14 and 15). Food stagnates 
in the oesophagus, which dilates as more and more collects^ in* it ; the dis- 
tension of the oesophagus acts as a powerful stimulus to peristalsis, which 

is excessively violent and con- 

V V ' tinues at intervals throughout 

\ MuIa \ ml ^ 

i e A \ \ hf \ hypertrophy. 

hiu'ther evideiKUi that tlie 
condition is due to aclialasia 
Mo \ J\ \ / rather than 8]>a8iii is afforded 

/secoAfo\/ V by the fact tliat, although 

strong fieristaltic waves are 

V &ill^ \ Linable to overcome the ob- 

\ \ iPilM \ struction, the weight of an 

^ \ ^ iiidiaruliber tube filled with 

y// ^ Juercury is sufficient to cause 

dro]) through the cardia 
^ j\ ) 1 \ stomach, the actual 

4' V y C' Y {lassage through the cardia 

Fig. 14. — Diagrams of normal swallowing as seen being often inappreciable to the 
with the X-rays in successive seconds. GO, hand which holds the mercurv 
«8ophagus; B bolus of food; CC, cardm^^ p,. 

sphincter : DJ), diaphragm ; S, spine ;il, •.ii ’i\ i ..’*. 

heart; F, gaa-containiiig fundus of stomach, »vithdrawn with equal ease, it 

19 not gripped, as the finger 
is gripped when it enters or is withdrawn from a sjiasinodically contracted 
anal sphincter. 

Rake and Stokes Ijave shown tiiut tlie condition is due to degenerative 
changes occurring in Auerbach's ^ 

plexus between the cireiilar " aful . ^ \ f 'B ' ' ^ 

longitudinal uiuscular coats of | jB -\ \ ''9 \ \ '.’I ‘‘‘ \ 

the cardiac sphincter. The de- j \ \ 

generation is a sequel of in- I MV''^ ^ \ 

flamination, wliieh spreads from 

the mucous immibrane from a ^ ( T\ \ / ‘ V / 

primary oesophagiiis, or results \^/ V Y 

from blood-borne infection. („) (/i,) (c) 

The dilated CESophagus ma}' f,„, ir,.__iVawingH from a case of .lilated o-so- 
be able to liold ns much as a phagus secondary to achalasia of the cardiac 

pint, and its circumference may sphincter. (a) Dilannl teaopliagus hlle^l 

exceed 6 indies 8-inch column of opa< 4 uo fooii ; 

' Symptoms;-Acb.l„.i. of tb. fh J 

cardia generally develops gradu- opened after additional food has raised 

ally, a slight attack, lasting for column in cesophapis a!)ove 8-inch height, 

a day or two, being followed by l^eturr* to condition of (a) after excess 

a period of freedom for a f(;w stomafh”''®' ^ 

days, or even several weeks or 

months ; other attacks then occur at gradually shorter intrcrvals, until finally 
the condition becomes permanent. The paji^nt icdfi as if the food “ sticks ; 
he often recognises that the obstnicti^n is beneath the lower end of tlie 
sternum, but sometimes the sensation is felt in the upp6r 
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of the chest. Sometimes actual paiu is produced. Saliv£^tipn . accui» in 
e very case , 

Asarule the patient voluntarily relieves his discomfort within a few 
minutes of finishing a meal by bringing up the greater part of what he has 
eaten mixed with saliva. He can generally do this quite easily, but occasion- 
ally requires to produce a vomiting reflex by tickling his throat ; jin neither 
case is there any nausea. 

' The weight of the column of food in the dilated oesophagus after a meal 
is sutticient to force a small proportion of the fluid present through the cardia 
as a vorv narrow stream ; hut as soon as the w^<‘igljl of the column falls below 
a certain point, generally about 8 inches, or the individual lies down, the 
pressure becomes insuflicient, and tlu' flow ceas(‘s (Fig. 15). Consequently 
food stagnates in the oesophagus for an buh^finite period, and a considerable 
quantity can be removed from it even after a fast of twenty-four hours. 

The (Bao]>hago8cope shows that the entry to the cardiac sphincter, which 
is ap|)roxiinately at tlie level of the diaphragm, is completely closed. The 
mucous membrane may be normal, but it is often red and inflamed, especially 
in the lowest part of the msophagus, and there may be superficial erosions, 
which are secondary to the stasis. 

The general health at first remains perfectly good in spite of the fact 
that weight is rapidly lost. After a certain amount of weight is Jost^^a 
condition of equilibrium develops; though extremely small quantities of 
food reach tlie stomach, the patient loses no more weight, and though be is 
less strong than formerly, he may continue to live in this condition for many 
years and reach old age. 

Diagnosis. —The patient’s doscri})tion of his symptoms is generally so 
characteristic- that a diagnosis of o‘.so])hageal obstruction can be made w'itii 
a con.^idcrabh' degree of probability. This is confirmed by means of an 
X-rav examination, wdiich must in the early intermittent stage be rnade 
during an attack, wlien the situation of the obstruction at the cardiac orifice 
is at once ap})arc.nt. It is next necessary to ascertain whether this is 
due to achalasia or to cancer, as non-malignant strictures are extremely 
rate, c.xocpt result of caustit' poi.soning, when a liistory is generally 

obtainable and tbe obstruction Is found to extend for some inches upwards 
instead of being strictly confined to the cardiac sphincter. The inter mit l^jit 
cliuraclcr of the early attacks, the absence of serious constitutiqn^J^SyW^ iti 
spite of rapi(l loss of weigj^t, tbe comparatively early age at onset with many 
fjatients, and, in cases*ln which an early diagnosis has not been made, the 
long diir;d;ion of tbe illness and enormous dilatation of the point 

to acbalasia rather ITian te growth. (TcclTTrBTobd is generally preseiii_fe the 
stools in cancer, but never in achalasia of the cardia. The even outlm& ..pf 
the shadow and the localisation of the obstruction to the cardiac sphincter in 
acliuhiisia difler from the more irregular outline and the more extensive 
area of obstiuction in cancer. Further evidefice is the ease with which a 
mercury tube passes through the oardhi in achalasia in contrast with the 
c();u])l<‘t(' obstruction ofTcred io its passage l>y a growTh. 

Prognosis. — If the condition is recognised at the onset of symptoms, 
a permanent cure often results from treatment, but if treatment is only 
instituted when the obstruction has become continuous and the oesophagus 
greatly dilated, cure as distinct from mere relief of symptoms is less likely 
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to be obtained. In the absence of treatment death has occurrfid at an early 
stage in very acute cases ; but more often the patient survives for a consider- 
able period, even for 40 years. 

Treatment. — The simplest and most effective treatment is by means of a 
mercury tube. The tube has a rounded end with no holes in it, the diameter 
offife larger being 24 -g au g e. It is half-filled with mercury, th(^ upper end 
being closed. The tube drops through the cardia ; it requires no pushing, 
and can be easily managed by the patient himself. It is kept in position for 
a quarter of an hour on each occasion at first, but later it can be withdrawn 
directly after it has entered the stomach. The patient feels relieved, and 
realises that “ the passage is clear as soon as it is withdrawn. It should 
be passed ipam^diately before meals ; the food then enters tlie stomach 
without difficulty. In very early cases the tube may only need to be passed 
once. Generally, however, the tube has to be passed befor(‘ each meal at 
first, then once a day, and gradually less often, till finally it is only used at 
rare intervals when the patient feels that some slight obstruction is returning. 
In chronic cases, which are always associated with secondary a^sophagitis, 
the patient should make an effort to evacuate any food which is still presf'iit 
in the oesophagus a quarter of an hour after the end of each meal. Whether 
he is successful or not, he should then drink about 5 ounces of water, and after 
a minute evacuate this ; the dilated oesophagus is thus ke}>t clean, and the 
oesophagitis is rapidly overcome. In the only case I have seen in which the 
mercury tube did not give sufficient relief , and forcible distension with a rubber 
bag proved useless, great improvement followed longitudinal di\dsion of the 
cardiac sphincter in the same way as the pyloric sphincter is divided in 
Ramrastedt’s operation for hypertrophic stenosis in infants. 

Waterbuash 

iEtiology. — Waterbrash may persist for years witliout any other 
evidence of indigestion, but it is generally associated with some form of 
functional or organic gastric disease, and particularly with conditions, such as 
duodenal ulcer, which are associated with byperchlprhydria, probably because 
they also give rise to reflex hypersecretion of saliva. 

Symptoms. — At a certain interval after a meal, which varies in different 
cases, but is fairly constant for each individual, an uncomfortable sensation 
of constriction, which may amount to severe pain, is felt deeply beneath the 
lower end of the stermuji. This may be accoiupaiii(Hl by profuse saliv^ation. 
Relief occurs only on bringing up a few mouthfuls of e.lear fluid, which is 
generally described by the ])atient as being like water, though it sometimes 
contains a good deal of mucus. The fluid rises into tlu* mouth with little or 
no effort and without nausea. 

The fluid must come from the oesophagus and not from the stomach, as 
even when the previous meal was large and has only been finished within an 
hour, no food is present in the regurgitated material, which is alkaline in re- 
action and has all the characters of pure saliva. 

When the flow of saliva is moderately excessive, it runs down the oeso- 
phagus without the patient’s knowledge and without the aid of actual 
swallowing ; the cardiac sphincter is naturally closed, and the fluid therefore 
collects above it in the lower end of the cBsophagus. The morning vomiting 
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of due to a eimilar pocess, altliou^ it is aocompauied 

by mpxft^violeut.ypj^uting efiorts. In this case the fluid consists of saliva 
ihixed with a considerable proportion of pharyngeal and oesophageal mucus, 
as catarrhal phar 3 nigitis and oesophagitis are frequently associate with the 
catarrhal gastritis of alcoholic patients. 

Treatment.— Waterbrash requires no special treatment, as it is rapidly 
relieved by adequate treatment of the primary condition. 


DIVERTICULA OF THE PHARYNX AND CESOPHAGUS 

^Etiology and Pathology. — Diverticula may develop from the anterior 
wall of the middle third of the oesophagus by the traction resulting from 
adhesions between inflamed glands near the bifurcaticli of the tochpa and 
the wall of the oesgphagus ; these '' tract ion diverticula ” are generally | 
than au iuck in . depth and rarely g ive rise to symptoms. A diverticulum, 
which has given rise to no symptoms, is occasionally discovered at the lower 
end of the oesophagus during a routine radiographic examinalion. Its origin 
is generally obscure, but in one of the three cases I have seen it w^as associated 
with achalasia of the cardia. 

PressiTTC diverticula but jaje of considerable clinical importance. 

They occur only in adults, and always develop at the muscular gap on the 
posterior w’all of the pharynx between the upper and lower divisions of 
the inferior (joiistrictor of the pharynx, at the lev el of tlie cricoid cartilage. 
They are really diverticula of the pharynx anJ not of the cBsopflagus, though 
they have generally been described as oesophageal. The low^er division 
of the inferior constrictor of the pharynx forms a sphincter surrounding 
tlie entrance to the oesophagus. It is closed at rest, but opens during each 
act of deglutition the moment the food reaches it. If for any reason it 
does not open, the food Ls forced against the weak spot on the posterior 
wall of the pharynx immediately above the sphincter. A pouch of mucous 
membrane may thus be formed ; it becomes pT’ogressively larger towards 
one side, owing to the accumulation of food in it, until it may finally 
measure as much as 5 inches in depth and be large enough to contain over a 
pint of fluid, in which case it may extend into the posterior mediastinum. 
Its wall is formed of mucous membrane and submucous tissue without 
any muscular covering. 

Symptoms. — Diverticula of the pharynx sooner or later cause pro- 
gressive dysphagia. Tlie patient complains of obstruction in the neck when 
h^swallows, and a small quantity of food is regurgitated at varying intervals 
aftef meals. As the sac increases in size, the symptoms become more marked 
owing to obstruction of the oesophagus by the distended diverticulum, 
which finally forms a prolongation of the pharynx, the oesophagus opening as 
a transverse slit out of its anterior wall. Increasing quantities of food are 
brought up, mixed with a large amount of mucus, and food eaten several 
days before may be recognised. The patient becomes steadily more emaci- 
ated. . Distfiusipn of the sac often causes pain, which is relieved w^hen it is 
emptied. An irritable cough is often present, and dyspnoea may result from 
pressure on the trachea.' ' A large diverticulum containing food may form a 
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visible tumour in the neck, generally on the left side, which can be emptied by 
pressure, the food returning into the pharynx. 

The size, shape and exact position of the diverticulum can be recognised 
with the X-rays after a barium meal. 

Treatment. — The only satisfactory treatment of a pharyngeal diverti- 
culum is excision. 


ACUTE (ESOPHAdlTIS 

iEtiology. — Acute catarrhal oesophagitis may occur in various acute 
infecjiua-diaeases, such as scarlet fever, and it may also complicate caiicer 
of the oesophagus and spread from acute pharj^imitis. In 5 per cent, of fatal 
cases of dip htheria the inflammation has spread from the fauces into the 
oesophagus, and in very rare cases the membrane extends as far as tlie cardia. 
The impaction of a foreign body in the oesophagus may cause local suppura- 
tion. Acute inflammation results from swallowing boiling water or corrosive 
poisons, taken by accident or in attempted suicide ; owing io flie delay 
caused to the passage of the cBso})hageal content>8 by the narrow cardiac 
sphincter, the lower end is the part most aiTect(‘d, the upper extrcunity being 
next most seriously injured. 

Symptoms. — In mild cases there may be no symptoms, but more or 
less dysphagia is generally present ; in severe cases deglutition is so painful 
that the patient may be afraid to swallow his saliva or relieve his urgent 
thirst by drinking. There may also be constant pain beneath the sternum. 
Attempts to swallow often prove unsuccessful owing to reflex sj)asm. tlie food 
being brought up at once. Mucus is expectorated, together with blood and 
pus in severe cases. 

Treatment. — In severe cases nothing should be given by mouth, but, 
saline solution must be injected by the rectum or under the skin. Morpliine 
is requirc'd for the pain. When the pain begins to subside, olive oil in half- 
ounce doses can be given bj the mouth, and after a short time fluids may be 
sipped after each dose of oil. Solid food should not be given until swallow- 
ing no longer causes pain. If an X-ray examination shows that a stricture 
is developing, bougies should be regularly passed as soon as the acute inflam- 
mation has subsided ; but in spite of their use complete obstruction neces- 
sitating gastrostomy is likely to occur in severe oases following corrosive 
poisoning. 


CHRONIC (ESORHAGITIS 

.Etiology. — Chronic oesophagitis results from the constant swallowing of 
irritants, the most important of which are strong alcoholic drinks, and from 
septic conditions of the teeth and naso-pharynx. It is also a common sequel 
of stasis of food in the oesophagus, especially that caused by achalasia of the 
cardia.’" ~ 

^Symptoms. — As the condition is almost always associated with chronic 
pharyngitis and gastritis, it is generally impossible to isolate the symptoms 
of one of them from the others. The morning vomiting of alcoholics, which 
so often precedes the development of symptoms due to the hepatic condition 
in cirrhosis of the liver, is to a great extent caused by oesophageal catarrh. 
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Treatment. -The (jesopha^itia quickly disappears when the sources 
of irritation are removed by the patient becoming teetotal and all septic foci 
in the mouth bein^i^mayed. " 


NON-MALIGNANT STRICTURE 

iEtiology. -Stricture of tiie oesophagus is. in rare cases cQqg^snital ; the ^ 
middle part of tiie oesophagus may be represented by a fibrous cord, or the 
lower j)art may open into the tracliea or into one of the bronchi. Acute 
iiiatic msopha^itia is tfie cl^ief cauiie..joi stricture, but it may also 

very rarely result tom tlm healing ol a sw from the acute oeso- 

phagitis of fevers, and from syphilis. 

Pathology. - Cicatricial stenosis generally tKxurs at the lower end of 
the oesophagus, but sometimes also at the top, and occasionally at the bilurca' 
tioii of tlie trachea. 

Treatment. Fibrous strictures must be dilates] by the pasa^e..of 
non^des^ of gra<liia.lly increasing size. In severe cases, they should be guided 
into llic stomach by a piece of string, previously swallowed, threaded through 
their lower end. There is a constant tendency to recur, so a bougie must be 
passed at r(*gular intervals. I have seen a d -developed boy of 10, who bad 
been fed entirely through a gastrostomy, which had been made a few dav- 
after birth on account of congenital stricture of the oesophagus. 


CANCER 

iEtiology.- -Rrimary cancer of tlie ceaophagua ocours with about half 
the fiequency of primary cancer of the stomach. Over y_Q pe r cent, of cases 
of cancer of the OBsofjhagus occur jin men, but cancer of the lower end of 
the pharynx is most frequent in women. 

Pathology.- A large proportion of growths of the cosophagus are 
ojjitheliomata. They are about equally common at the upper extremity 
of the cBsophagus, at tiio level of the bifurcation of the trachea and at 
the cardia, these being the three narrowest parts, the mucous membrane 
being consequently most subjected to friction by coarse food. It is often 
im[>ossible to say whether an epithelioma at the upper end of the oesophagus 
i.s a primary growth of the pharynx, from which it has spread into the 
iBsopli.igus, or whether it is a primary growth of the oesophagus and has 
spread into tlie ]>harynx. UlciTii^ljipu occurs at an early stage. Accumula- 
lioii of food in the oesophagus above the obstruction leads to progressive 
•lilatation, and the effoi*ts of tlie oesophageal musculature to overcome the 
obstnu-tion result in li ypcrtro])hy, but the dilatation and Inpertrophy are 
com I )ara ti vely si if^fit , except in ciUlcer of the lower end, as wdien the obstrnc- 
lion IS Tilglior u]) vomiting occurs so quickTy That very little food can 
aecuiniilale. 

Symptoms. — Dysphagia is almost always present and is the first symptom 
in a large majority ot cases. Most frequently a patient in perfect health 
one day experiences a alight discomfort on swallowing ; soon he notices 
that his food seems to stick for a moment before passing on into Ids stomach. 

33 
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/ The difficulty becomes slowly but steadily more marked, witli rare iritc^r- 
missions lasting for a few meals or at most for a few days. The patient 
often manages to swallow his food by chewing more thorouglily, by taking 
smaller mouthfuls, and by drinking after each mouthful is swallowed ; but 
/more and more effort is required, juntil after a period, which is generally between 
^ 1 to 4 months, but may be as long as a year, solid food ceases to pass at all 
and is brought back into the mouth a few seconds later. The patient gener- 
ally localises the position of obstruction correctly, but he sometimes thinks 
that it is in the upper third when it is really in the lower third. The diffi- 
culty in swallowing continues, until after an average of 8 montlis there is 
complete obstruction to the passage of fluids as well as solids. 

Pain only occurs in 40 per cent, of cases ; it is most frequently absent 
when the growth is in the lowest third of the ceso])hagus. It occasionally 
' begins a few days before or simultaneously with the dysphagia, but it more 
commonly is not noticed until the latter has been present for 1 or 2 months. 
The pain may only be present during deglutition, disappearing n.s soon as the 
food passes the obstruction. It is situated at the level of the obstruction, and 
often passes through to the back. 

Regurgitation of food almost always occurs sooner or later ; it generally 
begins between 1 and 2 months after the onset of symptoms and is rarely 
delayed as long as 6 months. 

When the growth is situated in the upper third of the casophagus the 
food is violently ejected out of the mouth, or even from the nose after a 
coughing effort. When the middle or lower third is iavolv('d tlie food 
regurgitates without effort into the mouth, and the regurgitation may occur 
immediately after meals. If the oesophagus is dilated, food may be re- 
gurgitated any time up to 2 hours after being swallowed. The food is com- 
pletely undigested and always contains mucous saliva, often in considerable 
quantity. Regurgitation of saliva only occurs when the obstruction is 
sufficient to interfere with the swallowing of fluid as well as of solid food. 
Salivation may be continuous. The regurgitation of the contents of the 
dilated oesophagus gives relief to any discomfort or pain which is ])resent at 
the time. The re^irgitated material sometimes contains ])h)od and pus, 
and may be very foul ; occasionally several ounces and in rare cases a large 
quantity of bipod is vomited. 

Progressive emaciation occurs owing to the small amount of food which 
is taken, and when obstruction is complete the loss of weight is very rapid. 
The appetite may remain good, and hunger may be very distressing in the 
early stages, but this becomes less marked as the disease progres.^es. Severe 
thirst, with dryness of the mouth, is sometimes present, and foetid breath is 
common when there is extensive ulceration. Small hard glands are often 
felt in the neck, especially just above the inner ( nd of the clavicle and beneath 
the lower jaw. 

Thp vagus or recurrent laryngeal nerves, especially of the left side, may 
be involved, and one, or rarely both, vocal cords may consequently be 
paralysed. Pressure on the cervical sympathetic may cause co ntracti on 
\ of t he pup il, with slight enophthalmos and narrowing of the pafpehral 
ion the^nected side. Compression of the trachea or the main bronchTby 
\the tumoiir or by secondary glands may cause hoarseness, coughijpig and 
dyyjncBa, Perforation into the trachea or a bronchus gives rise to a paroxysm 
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of coughing and dyspnoea whenever food is swallowed, and death from 
broncho-pneumonia or gangrene of the lung is likely to occur. Perforation 
into the pleural cavity may produce empyema, but a serous pleural effusion 
may develop without })erf oration. 

Diagnosis. — In a large proportion of cases it is possible to make a 
definite diagnosis from the history and from the information obtained with 
the X-ra^s, which should always be used without delay in cases of dysphagia. 
Befofe'gmng the opaque in«*al the thorax should be examined from every 
direction in order to exclude an aneurysm, although in tlie very rare cases 
in which this causes dysphagia other more characteristic symptoms generally 
make the diagnosis clear. Occasionally a growth of the oesophagus throws 
a shadow with the X-rays, but this is rarely at all obvious until the symptoms 
have been present for a considerable time ; more frequently secondarv 
deposits in glands form abnormal shadows in the posterior mediastinum. 
With the iiid of an oi)a(jue meal the X-ray.s sljow the exact position of anv 
narrowing of the lumen of the oesophagus, the degree of dilatation above 
the obstruction, and the degree of obstruction, but spasm may cause 
the latter to appear complete though it is found to be incomplete after 
death . 

The diagnosis of a growth of tlie cardia from achalasia has already been 
considered (p. oOh). Tlie ])resence of hard Qland.>> in thf^ the 

diagn(;;-:is of cancer extremely pro])able in ‘ca.s('S of oesophageal obstruction. 
In tlie rare cases in which the history and the X-rays leave the diagnosis in 
doubt, and especially in early cases, an examination should be made with 
the ODSophagoscope, by means of which the exact nature of the obstruction 
can generally be recognised. 

There is rarely much difficulty in diagnosing between an elipitheoma 
of the cardiac end of the msophagus, which maysjiread u])wards but never 
spreads downwards into (he stomach, and a primary' carcinoma of the 
(aindji^c end of the stomach, which almost invariably involves the cardiac 
orifice sdbhef OT lai-er. 'With the former the dysphagia is the first symptom ; 
witii the latti'!' anorexia, pain after food, vomiting, loss of AYcight .^^pd 
st re ngflij^Timl increasing pallor a})]H‘a]- before the dysphagia, and the vomiting 
is at first aid d in reamion and only beeonies alkaline later when the food 
can no longer rt*aeii tlie stomaeTr.~ -Thc-X- fays show a filling defect in the 
stomach when the tumour is gastric in origin, and sooner or later a mass can 
b(* felt high up under the left costal margin. 

Prognosis, — Death occurs between juptiths years after the 
onset of symptoms, the most commonjpTioil J; )ping between 6.a£3 12..^ipnths. 
It is most frequently due to broncho-pneumonia, exh au.stion fro m starvation 
being the next most conihmTrcause. ~ 

Treatment. — The radical treatment of cancer of the oesophagus by 
excision of the growth has very rarely been successful, but with the recent 
advances in thoracic surgery the outlook is becoming more hopeful, as the 
diagnosis can geneially be made at a much earlier stage of develojmient 
than in cancer of the stomach or colon. 

The first question to consider in most cases is whether a irastjostoniy 
should be ]>erforraed ; the operation saves the patient from starvation, and 
if it is not postponed until too late the immediate moi-tality is small. It is 
rare, however, for the patient to survive very long, the results differing in this 
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way from those of gastro-jej unostomy for pyloric caiujer and colostomy for 
intestinal growths. When the disease appears to he progressing slowly, 
and for any reason the use of Souttar’s spiral metal Tub(i is impracticable, 
a gastrostomy or jejuriostomy should be advised as soon as difficulty is 
experienced in vswalluwing fluids. 

When the growth involves the centre of the oesophagus, Souitar's tube 
should be introduced through an oesopliagoscopc, ii necessary after pre- 
liminary dilatation of the stricture by bougies. Its lower end reaches beyond 
the lower extremity of the growth, whilst the upper funnel-shaped end rests 
on its proximal margin. The tube can be left in situ until the end. 

Treatment by radium and deep X-rays sometimes prolongs life to a 
slight extent, but no case of cure has been recorded. 

The food should be fluid or semi-fluid, and should be taken in small 
quantities at frequent intervals. Some patients are able to swallow raw 
eggs whole, as the egg wliite appears to relieve spasm so that the egg passes 
intact into the stomach. A dessertspoonful of olive oil taken before each feed 
often helps its passage through the stricture. When swallowing is painful, 
an injection of a small dase of atropine with morphine should bt> given half 
an hour before each feed. 

Arthur Hurst. 


DISEASES OF THE STOMACH 

EXAMINATION OF THE STOMACH 

Motor FuNrcTfoN'' 

{ a ) Size, Shape and Position.— of the abdomen may reveal 
the outline of the stomach in thin patients, especially if pyloric obstruction 
has led lo exces.sive activity of {>eri8talsis. Palpatum under ainidar circum- 
stances often makes it possible to feel the lower border of the stomach. It ma y 
also reveal the presence oi a tumour, the size, shape, position and mobility of 
which should be estimated. Wiien the gastric contents can be splashed \idth 
unusual ease on abdominal palpation or on shaking the ])atient, the approxi- 
mate size and position of (lie stoniacdi can be determined from' the area in 
which the splash is best heard with a stethoscope. Percussion may give sorm* 
idea as to the quantity of gas in the stomach, but it cannot help in the 
determination of its size, sliape or position ; auscultatory percussion and 
friction hsLV a been shown by means of the X-rays to be quite valueless for 
examining the stomach. 

X-rays,-~The size, shape and position of the stomach can be readily and 
accurately determined, both in the vertical and horizontal ])usition, by meams 
of the X-rays after a meal of porridge containing 3 o upce s of barium sulplialc 
By palpation during the screen examination, its mobility can be In vestigated, 
and the presence of adhesions and areas of tenderness recognised. 

(h) Tqjjjs, h>'pl(isliiny and succussto/t; can be obtained in an individual 
vrith relaxed alxloiidnal muscles and a stomach with normal tone. They 
give no information as to tlie presence of atony. 
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X-r^s . — Owing to the adaptation of the stomach to the volume of its 
rontehlsj’lhere is little difierence in the upper level of the semi-fluid chyme 
as Been with the X-raya in the erect position whether the volume be 5 ounces 
or 2 [>ints, and the greater curvature is only slightly dej>re8sed as the stomach 
is gradually filled. Wlien the stomach is hypotonic, this adaptation to the 
volume of its coutnits rioi^s not occur ; the foo(F3roj)R to the most dependent 
part, the uj)per lev(;i of the contents slowly rising and the greater curvature 
becoming more dependent as the volume increases. It is very important 
to distinguish this condition from the d istctision wi t hou t hypotonus caused] 
by the continuous presence of fluid or fluid and food In tKe" stomach inj 
pyloric obstruction or an ulcer near the pylorus. In this condition the! 
f>]»}i(pu‘ meal appears to fall to the bottom of a large stomach, but closer! 
investigation sliows that it is really failing tlirougli a large quantity of I 
fluid already pr<‘Re,nt in the stomach, which throws no shadow, but the! 
upptu' horizontal level of which can be recognised at the normal distance' 
f)clow tlu' diaphragm. ii the e;:amLnation is repeated after emptying the 
stomach of its resting contents wiih a stomach tube, the tone it? found to be 
normal and no dilatation is present. 

{c) pKius'iAusis. -i/upccZm/i and paljpalion.— in unusually thin women 
normal peristalsis is occasionally visible, but in the majority of cases the 
presence of visible peristalsis indicates organic pyloric obstruction. The 
patient should b(^. examined immediately after a meal ; in doubtful cases 
jieristalsis can be rendered more obvious by massage. At a stage preceding > 
that in which peristalsis is visible, it may often be felt as a j)eriodic hardening, : 
if the hand is ke[)t for some time gently pressing upon the right side of the 
abdomen a little above the umbilicus. 

X-raus. —Deficient peristalsis cannot be recognised with certainty by 
any method except the X-rays, In pyloric obstruction the peristaltic waves 
can be seen to conimence in the fundus instead of in the centre of the body, 
and to lead to iinuauallv great depression in the outline of the organ at a 
pcrif)d considerably earlier than that in which ii becomes visible through the 
abdominal wall. Ue versed peristal.sis generally indicates organic pyloric 
obstruciiuii, but I liavealso seen il in ca.se s (»f (-hronic appendicitis and lesser 
curvature ulcer with gastric stasis but no obstruction. Irregular peristalsis, 
and <*s})eciallv [»eristalsis which begins in the normal position but disappears 
ijs it pas.se.s along the greater curvature before the jivlorus is reached, is 
very sugg<‘stive of malignant infiltration. 

(d) Katu ok Evacuation. — Sphshing and succussivn. — The stomach 
should be completely empty in le^ssthan G hours after dinner. If, therefore, 
splashing an<l succussion can be elicited 6 hours after such a meal, it may be 
coFicludcd that j^tasis is present. This may be due either to atony if the erect 
position has been maintained, feeble peristalsis, or pyloric obstruction. If, 
Imwever, these signs are present 12 hours after dinner — at 8 a.m., for example, 
if dinner was taken at 8 p.ra. — organic pyloric obstruction is present, unle.s8 
there is an ulcer in the neighbourhood of the pylorus, as this may cause con- 
tinuous se'Tetion of gastric juice, so that the stomach is never empty, although 
there is no great delay in the passage of the food into the duodenum. 

StpjmQh-tuhe. — When the symptoms or physical signs suggest the possi- 
bility of pyloric obstruction, it is essential to investigate the case by means of. 
a stomach-tube. A dinner, which should include meat and lettuce or celery, 
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and a dozen raisins, is given a, t 9 p-ni., and Senoran’e evacuator is 
passed at 9 a.m., nothing having been taken in the interval. After remov- 
ing the fasting contents of the stomach, it should be thoroughly washed 
out with water. In normal i n divid ualB less than 50 c.c. of colourless or 
bile-stained ^a^tric juice^r^CUUld ; 

even" microscopically no_meat fibres and only occasionally a little'Vegetable 
debris, together with a few leucocytes and bacteria derived from the mouth, 
are found. In atonic dilatation the stomach is always empty 12 hours after a 
m§^. in chronic gastritis, especially when due to alcohol, a'small quantity 
of thick alj^liae.iluid, consisting mainly of swallowed saliva and pharyngeal 
and oesophageal secretion, may be present. In the continuous secretion 
which resuIts^ f rblll an tllc er nea r the pylorus, even in the abs(*nce of obstruc- 
tion, a small quantity of very "acid fluid without any food residue is found. 
When ap ^lcer has led to organic obstruction, starch granules and vegetable 
d ebris , but no nieat ^flbre^^ are present, in addition to some acid fluid j the 
quantity of the letter is niuck increased if the ulcer is still active, asTiyper- 
secretion then occurs in addition to stasis. Large numbers of bqd4in g 
yeasts and sarcin® are found microscopically. In malignant obstruction 
the gastric contents are thicker and contain debris of both vegetable and 
anim al food ; free h ydrochloric acid is a))sent> and liictic acid is often 
pr^eh t Imct em, "Flit comparatlyely jejists and sarcinae, are 
present. ^ 

— Careful examination b(dore the opaque meal is given may show 
that a considerable quantity of fluid is present in the fasting stomach ; its 
upper horizontal level can be seen under the gas in the fundus, and splashing 
can be observed if the })atient sliaki‘s himself. If, after an opaque meal, the 
shadow of the stomach is still visible, 6 hours after a bar ium m eal, nothing 
having been taken in the interval, stasis is present ; after 9 hoursjt is probably, 
and after 12 hours it is certainly, due to organic pylorKrbTSructio 

Chemical Funciions 

The chemical functions of the .‘Stomach can only be adequately investi- 
gated by means of a test-meal. The old-fashioned test- breakfast is less 
satisfactory than the modeirrrTfractional test-meal, which provides informa- 
tion respecting the characters of the resting- juice and post-prandial secretion, 
the secretory response throughout the period of gastric digestion, the secre- 
tion of mucus, the regurgitation of bile and duodenal contents, and also allows 
of an accurate estimate of the rate of emptying. The patient, who should 
have taken no food since the night before, swallows the tube (the best form 
being iiyle’s niodification of that introduced by Einhorn) in the morning. 
The resting-juice is withdrawn and measured, its bile and mucus content 
noted, and the free and total acidity determined ; the presence of ^lom faoiJ 
residue or a positive starch reaction is diagnostic of pyloric stenosis. After 
withdrawal of the resting-] uice the patient drinks 1 pint of oatmeal gruel, 
and small specimens of gastric contents are withdrawn with a syringe at 
intervals of a quarter of an hour until the stomach is empty. The free and 
total acidity in each specimen is estimated, Topfer solution and phenol- 
phthalein being the respective indicators customarily employed. The time of 
disappearance of the starch, which may precede complete emptying, is 



MOTOR DISORDERS OF THE STOMACH 519 

mined by adding iodine to the successive samples. The free and total acidity 
are plotted as curves upon a chart. 

One hour afte r the beginning of the meal a larger fraction (20c.^ should 
be remove^ for the quantitative estimation of active "hydrochloric acid, i.e. 
the quantity of free and organically combined hydrochloric acid. Two e^ual 
portions of filtered gastric contents, to the first of which excess of sodium 
carbonate solution is added, are evaporated to dryness and ignited at a low 
red heat until cliarring is complete. The chlorides are estimated in each por- 
tion by Volbard’s method, the first giving the total chlorides and the second 
the mineral Chlorides, the difference being the active hydrochloric acid*, the 
^rmaljj^uantitj^o^^ varies between O’ 1 to 0*2 per cent. 

'^ITJctic acid may 'Be recognised by Uffelraan’s reagent (30 c.c. 1 per cent, 
carbolic acid with a few drops of ferric chloride solution), which ft clfatglCS 
from blue to canary yellow. An ethereal extract of the gastric contents 
must be used, 5 c.c. of gastric contents being shaken with 30 c.c. of ether. 

Microscopical examination of the resting- juice may reveal the presence 
of red corpuscles, leucocytes, very rarely fragments of mucous membrane or 
growth, sarcin® in non-maligiiant pyloric obstruction, and the J&QJ^-Oppler 
^i^illi in malignant ca§e5. The discovery of leucocytes is only of importance 
if ttieir number is obviously in excess of the number present in a specimen of 
spittle obtained at the same time, as in the large majority of cases they have 
all been swallowed with saliva. True excess of leucocytes indicates the 
presence uf gastritis or carcinoma. When the resting- juice or some or all of 
the fractions of a tesT-meal are red owing to the presence of blood, a bleed- 
ing ulcer or carcinoma is present. Specli of blood in otherwise blood-free J 
sjjK3cimens are gener ally of no importAnCfi^beuigdue to accidental contamination 

T)ccuU Apart from the obvious presence of blood in the stools! 

(melaenaj, occult blood ” may be recognised by chemical means (see p. 562). 

Arthur F. Hurst. 


FUNCrrONAL DISORDERS OF THE STOMACH 

MOTOR DISORDERS 

Atont ; Atonic Dilatation 

^Etiology. — Atony of the stomach, together with the dilatation to which 
it gives rise, is often diagnosed on insufficient grounds, but the X-rays have 
shown that it Ls in fact a comparatively rare condition. It is most commonly 
associated with neurasthenic dyspepsia, and it is also an occasional sequel of 
infections, especially influenza and typhoid fever, and of all conditions 
leading to malnutrition. 

Symptoms, — Tlie chief symptom is an uncomfortable sensation of ftllness 
during and after meals, which leads to progressive diminuti on in t he anipupt 
of f ood take n, the ]mtient thereby hoping to diminish his discomfort, but 
acTualtjL IncT Bx. star vijog^ his nervous and muscular ti^ues. 

In uncomplicated cases |iain and vomiting are never present. 
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Diagnosis. — The diagnosis of functional atonic dilatation clependfi, 
firstly, upon the estimation of the size and tone of the stomach, and, 
secondly, upon its diffe renti action team the atony and dilatation which occur 
in organ ic pyl oric o bstruction when the cdmpensatoryTiypoSroph y proves 

Treatment. — Rest in the recumbent position is not only valuable for 
the exhausted nervous system, but it also places the atonic stomach in a 
condition of mechanical advantage, especially if the patient lies on his right 
si^ In slight cases it is only necessary to lie down for an hour after each 
meal ; in j,dvancedi . oases the patient should at first remain in bed all day, 
and should lie on his right side while he eats and for an hour after each meal. 

An ordinary mixed diet should be given, but tlie bulk of the meals should 
be as small i&.s Ts compatible with the provision of a proper amount of nourish- 
ment, and should be drunk only when the stomach is empty. A glass 

of milk may be taken on rising in the morning, a glass of milk an hour before 
lunch, one or two cups of tea at 5 p.ra., and a glass of milk liust thing at night. 
In severe cases, no fluid at all should be drunk for some days; the meals 
should Fe^iite d ry, and saline solution given b y rectu m. 

Strychnine is often of use, as it improves the appetite, thougli it is doubtful 
whether it lias any direct effect upon the gastric tone, and it should not be 
given to patients suffering from severe neurasthenia. It may be combined 
with dilute hydrochloric acid (15 minims), if there is deficiency in gastric 
secretion, and with a bitter such as gentian, which stimulates the a|)])etite. 
In excitable patients, and in patients who find it difficult to lie quietly in 
bed for a sufficient period, small doses of bromide and arsenic should be given. 

In uncomplicated cases, lavage is likely to do more harm than good, 
but in severe cases complicated by chronic gastritis, lavage with sniall 
quantities of plain water may he of use. Gastro-cuiterostomy is absolutoly 
contra-indicated. 

Acute Dilatation 


^Etiology. — After abdominal oja^rations witli or witliout- peritonitis, and 
much less frequently in the course of acute and chronic infections, especially 
pneumonia, the stomach suddenly becomes greatly dilated owing to a enm- 
plete loss of tone. The acute dilatation leads to obstruction of the duodenum 
by the mesentery at the jioint when- the latter crosses it, so tiie dilatation 
is greatly increased. 

Symptoms. — Tlie alidonien is viiry distended, large quantities of dark 
but not faecal fluid are vomited, and tin* jiatient rapidly becomes very col- 
lapsed. 

Treatment. — 'Idie stomach should be kept em})1y by aspirating through 
a Ryle tube kept continuously in j)o.sition, )iOwa‘ver ill tlie patient mav be. 
Nothing should be given by the.mouLtb, but saline solution should he injected 
into the ree fum pr subcutanc^ously. In severe jejpmLsIumy should 

be performed, patumi Feing fed tlirough tin' stoma till tlie stonuich con- 
tracts to its normal size. 

Hypertonus 

iEtiology.-— Hypertonus is most coimnonly associated with .very active 
peristalsis, rapid evacuation, and hyperchlorhydria. The condition is 
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S om^l an(|, often familial, and constitutes the ‘‘ hjjgersth^ 

52i)," wfiicli is the essential p^dis^osing cause of duodenal 
ulcer (p. 513). ^ 

Symptoms. — Hypertonus does not itself give rise to symptoms. Ifj, 
however, an i ndividu al with the hyp ersthen^ p . fefebgais becomes 

neur asthen ic, or d evelopB Huodmi aL some of his symptoms ^e caused 
A comparatively small quantity of food is suflficiSoFto 
produce a riseTn intragastric pressure, which results in a feeling of fullness, 
independent of the nature of the food, but varying in degree with its bulk 
and the rapidity with which it is eaten. The rapid evacuation of the stomach 
which commonly occurs when it is hypertonic gives rise to a feeling of empti- 
ness, and hunger about three^imurs after meals ; immediate relief occurs when 
anything is eaten or drunk. 

diagnosis. — Hypertonus can only be diagnosed with certainty by means 
of the X-rays. Tn the erect position the stomach is diagonal (Fig. 16 (h)) or 



(a) Average normal (0) Siton stomach (c) I. on;.' stomach in 

.‘loraach. in healthy man athletic young man 

without symptoms. without symptoms. 

Fia. If). Variations in longtii of stomach in healthy individuals. 

even horizontal, instead of almost perpendicular as in most normal subjects 
Fig. 1 (a)), and the pyloric vestibule, instead of the greater curvature of the 

body of the stomach, is its lowest part, being situat/cd a considerable distance 
above the umbilicus. Teristalsis is either normal or exaggerated, and the 
j)ylorus tends to be relaxed, so that the stomach empties itself with unusual 
rapidity. The only condition with which , 99 ^iifiion may arise is a leathef- > 
buttle stomach, in which the infiltrated stomach is similar in size and shape ; j 
lio" peristalsis, however, is seen, the very rapid evacuation depending upon \ 
the fact that the infiltrated pylorus is dilated and incompt^tent. 

Treatment. — Apart from the treatment of any condition with which 
hypertoniis may be associated, it is important that regular iniermediatafeeds 
should be taken in addition to the n r dina r^^ meals, in order that the stomach 
shouhi not be empty for too long a period at a time. Belladonna is the 
only drug which has the efiect of i^iminishing excessive toneT^But a table- 
spoonful of olive oil ta ken Miote.mcjris helps to prevent the too rapid evacua- 
tion of the stom^ph. 

Spasm : Spasmodic Hour-glass Stomach 

iEtiology. — Spasm of a narrow band of circular muscle fibres may be 
produced reflpj5lx,Jby-« or duodenal ulcer, chronic appendicitis, or 
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cholecystitis. Da^st common of the 

caiises/lEe* position ol the spasm corresponflmg with that of^lEFTilcer. 

Symptoms and Diagnosis. — The spasm in the centre of the stomach 
leads to the production of an hour-glass stomach. There are no character- 
istic symptoms, but the spasm is often the only objective gastric sign which 
is present in the dyspepsia of chronic appendicitis and gall-stonas. It is 
imj)ortajat,l,Q.J;)e able to recogiiise the functional nature of the condition, as 
many needless operations for supposed organic hour-glass stomach have been 
performed as a result of misinterpreting the appearance seen with the X-rays. 
A spasmodic stricture varies in degree during a single and at different examina- 
tions, and it never gives rise to sufficient obstruction to cause stasis for (i 
hours or increased peristalsis in the proximal segment. A spasmodic stricture ) 
differs from tlm orthostatic stricture often seen in gastroptosis by persisting! 
whi^H the patient lies down, and by its disappearance on vigorous ma8sag(‘ 
and sometimes after the administration of atropine. 

Vomiting 

iEtiology. — (a) Central vomiting . — ^Vomiting is only rarely under the 
control of the will. But a person who has vomited a number of times 
owing to some central, reflex or toxic cause, may suggest to himself that 
certain circumstances will invariably cause him to vomit. The hysterical 
vomiting which results is a common sequel of vomiting due to other 
causes. 

Various emotions, especially those of disgust and fear, may r(‘sult in 
vomiting, especially in individuals with an abnormally excitable nervous 
system. This vomiting may occur as a result of incidents which subcon- 
sciously revive the memory of an emotion which on some particular occasion 
caused vomiting. Thus a woman who on one occasion vomited as a result 
of terror in a railway carriage, subsequently vomited whenever she travelled 
in a train and after a time in any vehicle and even in closed places, such as a 
church, from which she could not readily escape. The vomiting wa^ associ- 
ated with a vague feehng of fear, but not consciously with the incident which 
was the primary cause. 

Certain organic nervous diseases, such as cerebral tumour and rn^ingitis, 
are frequently accompanied by vomiting, which may also occur in compression 
and in concussion caused by injury. This is due partly to increased intra- 
cranial pressure, and partly to direct irritation of higher pari-s of the brain, 
from wluch impulses pass to the vomiting centre. In the case of cerebral 
tumour the relief of intracranial pressure by trephining may, tlierefore, cause 
the vomiting to cease, 

i (^) stimulation of the vomiting centre is the 

most common causTe of vomiting. The most important source is the atomgch 
itself, jjxitatioB of the mucous membrane by abnormal constituents of the 
gastric contents, whether introduced in the food or resulting from bacterial 
qecq mpositi Qm being a frequent cause. Qa^sing was a common cause of/ 
vomiting during the Great War, some of the irritant gas being dissolved in 
the saliva, which was secreted in excess and tlieii swalIo\v(^d. Over-distension 
with food, especially if it occurs rapidly, as when a big meal is bolted, or if it 
continues for an abnormally long period as a result of pyloric obstruction, 
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has the same effect. In all these cases more or less relief to the local symptoms 
results from vomiting. 

Painful stimulation of any afferent nerves, but particularly of those 
passing from abdominal viscera, such as occurs in the attacks of pain associ- 
ated with gastric ulcer, in biliary and renal colic and in intestinal obstruction 
and peritOTfitT^’"'oTten causes vomiting. Tickling the fauces is a common 
raethocTof Inducing vomiting ; vomiting may also be excited rcflexly from 
the l^ngs in phthisis and from the heart when it is dilated, and the vom^^ing 
of pilgi:alne 18 in most cases a reflex from the eyes. 

Sea-sickness is caused by a reflex arising from abnormal stimulation of 
the semicircular canals. The vomiting in diseases of the ear, in which the 
semicifcuTar canals are directly or indirectly involved, as in Meniere’s 
dis4*ag4i, is of similar origin. The vomiting of early pregnancy is probably 
reflex ; when persistent it is, I believe, always hysterical and therefore curable 
by [)sychothcrapy. 

(c) Toxic vomilbig . — Some emetics, such as apomorphiue, cause vomit- 
ing by direct irritation of the vonuCng centre, and this is also the cause of 
postraiMBsthetic vomiting. Other emetics, such as warm water containing 
salt, and copper and zinc sulphate, act reflexly from the stomach, and are 
consequently only effective when they are swallowed, whilst drugs, such as 
tartar emetic and ipiKuxcuanha, act in both ways. 

Poisons produced in the. body, as in uraemia, Graves’ disease and 
Addison’s disease, may irritate the vomiting centre. In uraemia, however, 
the action is partly reflex owing to the excretion into the stomach of toxins 
which should be excreted by the kidneys. The bacterial toxins in acute 
fevers, especially scarlet fever, often excite vomiting. Toxic voniitingj 
differs from central vomiting and some cases of reflex vomiting in bemg| 
almost invariably preceded by nausea. 

Treatment. — ^Tlie only treatment of vomiting is to remove the cause. 
In toxic cases, and those due to reflexes from the stomach itself, 
complete evacuation by the stomach tube gives relief. As purely sympto- 
matic treatment, the most useful drugs are dilute hydrocyanic acid, 3 to 
G minims of which should be given in 1 drachm of water, and chloretone, 
5 ig rafps of which can be given in ^^cachet and repeated, if necessary, 
three or four times at intervals of 2 hours. Chloretone is particularly useful 
fox sca-aickness. It tends to produce drowsiness and may cause consider- 
able malaise ; it is therefore unsuitable for frequent administration. 

Regurgitation 

llegurgitation of small quantities of food into the pharynx and less often 
into the mouth without effort and without nausea occurs in various forms 
of (iyfipnpaia. It is often accompanied by a scalding sensation in the phar3mx. 
Regurgitation is frequently associated with 

the unsuccessful efforts made by the patient to bring up wind wben no excess 
is present in the stomach resulting in regurgitation of some of its fluid 
contents. It must be distinguished from regurgitation of saliva from the 
oesophagus — so-called waterbrash (p. 510). No special treatment is re- 
quired beyond that of the primary condition ; the momentary discomfort is 
relieved by drinking some water or taking a little sodium bicarbonate. 
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Rumination 

Synonyiii. 

^Etiology. — Kummation is a very ra re condition, which may occur in 
several members of the same farnilyr^lt occasionally develops as a result of 
iiiUtaUQU, and is most frequent in neurotic individuals, in epileptics and in 
the in^age. It generally begins between tbe ages of 12 and 20^. 

Symptoms. — -Rumination consists in the return into the mouth of 
successive portions oi a considerable part of the gastric contents after the 
completion of a meal. The food is chewed again ami then swallowed ; the 
process is not at all distasteful and appears quite natural to the patient. 
This serves to distinguish juinination from regurgitation; moreover-, it is 
never asspciattxl. with dyspepsia. 

Treatment. — In some cases suppression of rumination makes th^ 
patient feel unwell. When this is not the case., an attempt sliould lx* made 
to control it by an effort of wall. Food sliould he eaten slowly and fluids 
taken as much as possible apart from meals 


SECRETORY DlSORDElbS 
1. Hyperchlorhydria and Hypersecuietion 

(a) Physiological hyperchlorhydria : the hypersthenw gastric diathesis . — 
If the results obtained with a fractional test-meal in KX) normal individuals 
are plotted, the 80 showing the greatest resemblance to (*ach other may 
taken to represent the “ average normal,” as shown by the shaded area in 
the diagrams (Bennett and Ryle, p[>. 52(S ami 517). Of the 100 individuals, 
8 showed such an excess of the average normal that they can be regard(‘d as 
having hyperchlorhydria. The majority of healthy inclividuala with hyx)er- 
chlorhydria have also hypertonus (p. 520), the continued condition being 
known as the hypersthenic gja,§ti:ic. diathesis. This does not in itself give rise 
to symptoms, but is an essential predisposing cause of duodenal ulcer (p. 512), 
and when an individual with the diathesis hap]>enR to become neurastlienic, 
his symptoms assume a special form which is the result of the unusually 
active motor and secretory functions of his stomach. 

{})) Reflex hyperchlorhydria. — Whereas hyperchlorhydria is only present 
in about 10 per cent, of normal individuals, it is found in about 55 yjcr cent, 
of patients with cli^pnio am)endicitis and 20 per cent, of those with cholecyst- 
wiih or without galEstones. It is probabh*,, therefore, that chronic 
inflammation of the appendix and the gall-bladder leads reflexly to hyperchlor- 
hydria. Keflex hyperchlorhydria may sometimes occur m gastxicLiiicfej:, but 
the hyperchlorliydria of duodenal ulcer precedes its development, and is just 
as marked after the ulcer has healed as when it is in the height of its activity, 
so that it is almost certainly a cause rather than a result of the ulcer. 

(c) Toxic hyperchlorhydria. — Excessive smoking increases the secretion 
of hydrochloric acid, especially in individuals in whom tlie secretion is already 
above the average. Consequently smoWng is often an accessory factor in 
the development of dupdeftaJ tlloer. Experimentally” pilocarpine has been 
shown to stimulate the secretion of gastric juice. 
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Symptoms and Treatment. — Hyperchlorhydria does not itself give rise 
to symptunis aad the refore, if accidentally discovered, it requires no treat- 
ment. Its ])reseiice in duodenal ulcer, in some cases of chronic appendicitis 
and chronic eliolecystitis, and in some cases of neurasthenic dy8]>ep8ia, is 
resj)on8ible for certain 8ymj)torQS present in these conditions, and in the 
treatment of these conditions a diet is selected which produces a minimal 
secretion, and drugs are given which inhibit secretion or neutralise some of the 
acid present. It is, however, more rational to discuss the symptoms and 
treatiiient of the individual diseases rather than those of the hyperchlorhydria, 
which is only one feature in them and which docs not give rise to symptoms 
or call for treatment when pnisent alone. 

(d) Hypersecretion . — Whi n a gastric or duodenal ulcer is situated suffi- 
ciently near th(‘ pylorus to interfere either directly or reflexly with its normal 
functions delay m evacuation occurs. Consequently the stimulation to 
gastric secretion is prolonged, and the curve obtained with a fractional test- 
meal has a characteristic “ climbing character. When the obstruction is 
insuflicient to caiisci a twelve-hour stasis of food, the difficulty in evacua- 
tion may still lead to the accumulation of a large volume of acid juice in the 
morning, which is evacuated when the tube is passed in the fasting patient 
before the test-meal is given. Paroxysmal hyj>er8ecretion is present in one 
form of tabetic gastric crisis. 


II. Achylia Gastrica, Achlorhydria and Hypochlorhydria 

By achyl ia iiastrica is meant the complete absence of secreti on o f hyd ro- 
chloric. acid by the stomach ; strictly spealang~Tf' shouFJ” also mean that 
no 'pi'psin is secjcuted, but in most cases a smali quantity is found in the 
gastrut contents. Bv' achlorhydria is meant the a bsence o f free hydrocMoric 
acid from the stomach throu^iout a fractional test-meal. This may be"3ue 
to ^‘hj’lia gastrica. or to the presence of excess of the alkaline secretion of 
the [lyloric vestibule or of regurgitatt^d duodenai contents leading to the 
com]hete nentralisatiou of the free acid, whether this is secreted in normal or 
diminished quantity. Tlie two conditions can be distinguished by estimating 
the (luantity of combined hydrochloric acid in the one-hour fraction of the 
test-meal ; this is more or less greatly increased if achlorhydria is due to 
neutralisation of the acid by excess of alkaline fluids. Achlorhydria is also 
caused by tlu; presence of excels of mucus in the gastric contents ; if the 
test-meal is repeated aft(‘r washing tlitT stomach out, free acid is found to be 
present, often in normal amount. 

llypoehlorhydria is the condition in which free hydrochloric acid is still 
present in one or more fractions of a test-meal, but the curve obtained is 
lower than tlu^ lowt'r limit of the variations present in 80 per cent, of normal 
individuals. 

iEtiology. — (n) Achylia Gastrica. — (i) A large majority of cases of achylia 
gastrica are congenital and constitutional. It may occur in infants and is 
present in abouf T^p^fTcnt. of normal young adults. It is often familial, being 
jjresent in several members of a family in 6M or more generations. It may 
be regarded as an inborn error of function, as it is not associated with any 
recognisable changes in the gastric mucous membrane, though secondary 
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gastritis may result from the lack of the normal diluting and antiseptic 
I properties of the gastric juice. 

^ (ii) Achylia gastrica, as distinct from the achlorhydria caused by the 
. presence of excess of mucus, is a r^e sequel of prolonged and severe chronic 
I* gastritis, in which atrophy of the mucous memorane eventually occurs. "It 
pccurs as a temporary result of acute gastritis ; secretion rapidly becomes 
normal again except iiiTEe severe toxic cases, m which the mucous membrane 
more or less destroyed by the irritant. If the patient survives, permanent 
achylia is present. 

(iii) In rare cases the complete inhibition of secretion, which Ls produced 
by fear and other depressing emotions, remains after the cause has apparently 
disappeared, but in all probability the mental disturbance is still present 
though in a less obvious form. 

(b) Achlorhydria. — (i) The most important cause of achlorhydria is 

cancer,. ol the stoma ch. It is present in about cent, of cases, and is 

due partly to excess of blood and other aUcaline s^c^Qtidhs TrSIfrtEe surface 
of the growth, but mainly to the associated chronic gastritis (t^idv j). 510). 
A chlo rhydria is also common in syphilis of the stomach. 

jjjjy ia, is often present in chronic gastritis. In these cases it 
' is a result of neutralisation with excess of mucus, and o? obstnici ion to the 
uiouths of the ducts by aSlierent mucus. 

'^(lii) After a gastro-enterostomy the entrance of the alkaline duodenal 
contents from the proximal limb of the jejimum and the rapid escajM? of acid 
through the distal limb lead to complete achlorhydria in the majority of 
cases, unless the operation was performed for duodenal ulcer : as the hypci:. 
i chlorhydria associated with that condition is a cause and not a result of the 
idcer^ the large quantity of acid still secreted is sufficient to prevent complete 
neutralisation and the production of achlorhydria. 

(c) Hyj)ochlorhydria . — All conditions leading to aclilorhydria, except of 
course constitutional achylia, may also cause hypochlorhydria. It is also 
sometimes present in neurasthenia and chronic infections, such as tuber- 
c ulosi s, owing to the absence of appetite, which normally calls forth tin; 
imSal secretion of gastric juice at the beginning of a meal, together with 
actual inhibition of secretion caused by repugnance fox fcod. 

S 3 miptoms and Diagnosis. — When the d(fficient secretion of gastric 
juice is secondary, the symptoms to which it gives rise are to a great extent 
obscured by those of the primary condition. No doubt some of the symptoms 
of gastritis and cancer of the stomach are a result of the hy]) 08 ecretioii 
which is present, as the administration of hydrochloric acid often improves 
the digestion in such cases. The same is true with regard to the indigestion 
of neurasthenia in which hyposecretion is found. The part taken by hypo- 
secretion in the production of the symptoms in these conditions can best 
be judged from a consideration of constitutional achylia gaslrica, all 
the symptoms of which are due to the deficient secretion of gastric 
juice. 


Constitutional achylia gastrica may be completely latent and discovered 
accidentally. There may be a history dating from child hood of rep^gted 
attacl^of diarrhoea, of aMpminal discomfort with anorexia, and nauseii— 
In aiJult ITfeTEeSS^ttacks tend to Lccofne' more frequent and severe. They 
are generally brought on by a hurried meal or by an unusually large or 
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indig^tible one. In the intervals between the attacks the patient is often 
not com{®it 3 [y comfortable, and there is sometimes a permanent distaste 
for nieat, which also te^ds to upset the patient more than aiyr other food. 
The discomfort comes on limmediateTy ajfter meals ^ lasts for an libur or 
two, the duration depending upon the amount of food taken. Though 
nausea is common, there is generally no vomiting. Flushing of the face 
during meals and even permafient rosacea are often caused by achylia gastrica. 

In many cases chronic diarrhoea is present, either alone or associated with 
tlie gastric symptoms just described. 

In uncomplicated cases there is no tenderness and nothing abnormal is 
found on physical examination. The X-rays sometimes show that the 
stomach is short an d high and emp ties itself witli extreme rapidity owing 
to the relapsed ro^dition of the ftphin.( :[ter. Owing to this the patient 

may complain of a s inking feeling about 3 hours after meals, which is at once 
relievedj^ t aking mo re food 

"K test-meal shows that the gas tric con j;^ pt^ Apnall in bulk, viscid, 
n<9utral or alkalin e i^ reacti on, and contain no fr^ e hy dr o^hlnrir. ^id. Before 
accjej^ing a diagnosis of acidQxhydria the tesf meal should be repeated after 
washing out the stoma'ch. In very rare cases the psychical efiect of the passage 
of t^c TuBe"ihhiM of gastric juice on the first oc( asion, but this 

never occurs a second time. More frequently the excessive quantity of alkaline 
saliva swallowed when the tube is passed neutralises any free acid whif h is 
present in cases in which the latter is deficient though not really absent. 
This, again, does not occur when the meal is repeated. In almost all cases of 
chronic gastritis, whether due to alcohol or not, in which achlorhydria is 
found, this is due to the neutralisation by alkaline mucus of the acid which 
is still secreted, though perhaps in diminished quantity ; when therefore 
the m(*al is repeated after washing away the alkaline mucous fluid present in 
the fasting stomach, achlorhydria is found to be no longer present. Very 
rarely in cancer a small quantity of free acid is foimd to be still present if the 
meal is repeated after washing out the stomach. 

Diagnosis. — Before accepting a diagnosis of constitutional achylia the 
[)08sibility of c^geer^ atrophic or much more rarely of syphilis must 

be considered. In many cases there is nothing in the history of the symptoms 
to suggest the pre.sence of any of them, and achylia is quite frequently dis- 
covered in the course of a routine examination of a patient suffering from one 
of the diseases of which it is an important predisposing factor. The diagnosis 
from ^atrophic ia impossible, except in some cases from the history, 

as constitutional achylia is frequently complicated by the presence of second- 
ary gastritis, so that excess of mucus is produced. If the gastric contents 
contain blood obvious to the naked eye, cancer is probably present ; occult 
blood should be looked for in the stools, as it is generally found in cancer of 
the stomach even when it is absent from the gastric contents, and it is rare in 
constitutional achylia, though it may be present with severe chronic gastritis. 

If the X-rays show that the stomach is small and empties itself with 
abnormal rapidity, either constitutional achylia or the leather-bottle tjqpe of 
gastric carcinoma is present ; in the latter the outline of the stomach may 
be irregular, and peristalsis is weak or even absent, the rapid evacuation being 
due to pylqric incompetence from a rigid dilated sp hincte r. In all cases 
of cancer, except the leather-bottle type, the stomach iTnormal in size or 
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dilated, evacuation is often delayed, and in most cases some irregularity 
in the outline can be recognised. 

Complications. — Addison’s (pernicious) anaemia and 
billed degeneration of the spinal cord are in varial>ry associated with opmpljjj/e 
acUorhydriai, WhtSh is due to constitutional achylia in the large majority 
of cases (Fig. 17), but in a small minority to chronic gastritis, gastro- 
, enterostomy, complete gastrectomy, and cancer of the stomach. The achlor- 
hydria Ls the primary condition ; there is consequently often a history of 
chronic diarrhoea or other symptoms to which it has given rise, dating for 
months or years before the onset of aniemic or nervous symptoms, and in 
/Several cases the existence of achylia has actually been known during this 
time. The achlorhydria allows the duodenum to become infected with strepto 
cocci from the mouth and the increased alkaluiity of the contents of the small 
.intestines leads to their invasion with B. coliirom the colon. The haiino- 
• lytic poisons produced in the intestines give rise on absorption to the destruc- 
tion of the blood and changes in the bone marrow, and the ntmrotoxic yioison 

gives rise to the degeneration of the spinal 
cord. The frequent occurrence of Addison’s 
ansemia and subacute degeneration of the 
cord in more than one member of a family 
is due to the familial occurrence of achylia 
gastricii. A complete blood examination 
should be made in every case of achylia, 
even if the patient is not pale and has no 
symptoms of anaunia, as by this means 
Addison’s anaemia has in rare instances 
been diagnosed at a very early stage when 
the haemoglobin percentage was 70 or mor^i. 
The presence of achlqrliyfjjja Ibe 

intestines to be mfected with abnormal ease. 
A secondary ascending infection exj)lains 
the frequency of achlorhydria in chronh: 
choleoYs tj tjs and gall-stone s (40 per cimt.), 
and enrojKo apjje^^ per cent.) A 

streptococcal infection^of 'the bowel secoiid- 
achlorhydria also accounts for the 
fact that achlorhydria or hypochloYhydria is present in over 30 
of oases of rheumatoid arthritis. ' f , 7 , / it V 4 ^ 

Treatnient.—Tlie food should be chewed until It is^mte^fluid. All raw 
vegetables, such aa salads and pickles, and other food which cannot be chewed 
to a fluid consistence must he avoided. Very little m^at should b<' eaten, 
and neither game nor ripe cheese allowed. Plenty of cream and bhlter 
should be given. If chronic gastritis, whether primary or secondary to the 
achylia, is present, the diet should at first be. much more strict. 

The only drug of real value is hydrochlonc aqkJ, but it bypose^ajelixin and 
not complete achylia is present, a bitter imoHure conFaTnip^^e^nm bicar- 
bonate tak^n before meals may stln^ate^secr^^ quantities of 

hydrochloric acid sKould be given, anJ the treatment coritinued for ThcT 
rest^oTthe patient’s life in all eases of constitutional achylia. SmaU quan- 
tities of acid are required as symptomatic treatment for the hypochlorhydria 



Fio.l 7. — Fractional tcst-iiieu] incase 
of Addison’s anajuiia. A, total 
acidity; B, amount of N/iO 
>i01 required to produce free 
acid ; shaded area represents the 
limit of free 11 Cl in 80 per cent, 
of normal individuals. 
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of nonrastlionin, chronic infections, chronic gastritis with true achlorhydria and 
(uinccr. Im ('hronic. gastritis the secretion of gastric juice sometimes returns 
when the condition iinpiovevS ; u^st-nn^als should therefore be given from time 
to time to see whether it is necessary to continue the administration of the 
acid. 

In Addison s ansemia and subacute combined degeneration of the cord, 
in which it is important to replace the absent acid as completely as possible, 
as much as 2 drachms of dilute hydrochloric acid (B.P.) should be given in 
10 to 15 ounces of water three times a day. The hrst doses should be taken 
fasting, one hour before breakfast, when no food is present in the stomach 
to neutralise any of the acid ; the sec aid and third df.ses should be taken with 
lunch and dinner. With the addition of sugar and orange or lemon-juice the 
acid solution is a quitr agreeabhi beverage. Pepsin (5 gr.) may be added in 
penvehT form to the acid taken at meals, though it is very rarely absent, and 
often Jiot greatly diminished in quantity even in conif>iete achylia gastrica. 
When tht‘ achylia is not a.sKociat<‘d with any serious disease 1 drachm of dilute 
acid 3 times a day is generally sufficient, and in somt* cases 30 or 40 iiiinims 
may be enough to control such symptoms as diarrha-a. 


SENSORY DISORDERS 

Anorexia 

Definition. Ijoss of appetite. 

Anorexia occurs in chronic gastritis and cancer of the stomach, and in 
toxaimic conditions, such as acute fevers, tuberculosis and cancer. It is 
often present when for any reason the tongue is dry or furred. It is an ex- 
tnunely eommon symptom in n^uirasthc uia, in which it is due in part to the 
dtqiressed condition of t he nervous system and in part to dietetic restrictions, 
often made liy the ])aticut hiiiis'df whth the object of ivlie\dng his dyspepsia. 
Neurotic girls sometiriKcs take too little to t at for fear of becoming fat. In all 
such cases t he diminution in the quantity of food eaten leads to a correspond- 
ing dimimition in the a[>[)elite, until in severe cases the condition known as 
(in(>rexia finally develops, the patient taking little or no food and 

becoming excessively emaciated. This is really a form of hijs terical anorexia, 
which result from the perp etuaTuin oT^tb^oss oR wTiIch ma ^v 

temf)orarily follow severe eTuiitionaTTnstiiibtancc I n other lease s i t is associ- 
ated with psychusthmiiat,; the initial refusal of food is causeenrv some phobia 
oroTisession, and the complete loss of appetite which follows is perpetuated as 
an hysterical symptom. 

Treatment. —The anonnxia of neurasthenia can only be overcome by 
persuading ihe patient to eai more. This is often very difficult and requires 
‘■onsiderable tacd. A strong-willed nurse is a great help, and food should bo 
given at short, intervals throughout ihe day. As soon as the patient begins 
tdeat an increased quantity, tlie appetite returns. In severe cases of hysteri- 
cal anon'xia complete isolation is essential, together wnth vigorous psycho- 
therapy in the form of explanation of the psychological origin of the anorexia, 
persuasion to eat and re-education of the appetite. 

a 1 
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Nausea 

" iEtiology. — Nausea most commonly precedes vomitmg, and is relieved 

when the stomach is emptied. It may, however, occur^aa an independent 
Hyj aptom ^ particularly in woipen ; the majority of sucIf TTist^s occur in 
/c nlorotic girls o r at thajdimadifilip. Although the significance of the symptom 
is not clear, It must be regarded in these cases as of ner vous or^Ln ; probably 
it is o ften hysterical and due to the perpetuation T3y liuro-suggestion of 
^nausea, which originally resulted from the emotion of disgust, altliough tlie 
^actual exciting incident ma}" have been forgotten. Nausea may !>•> the only 
> symptom in achylia gastr ica. chr onic gastritis, or even in tljjq„juiJ“iLcat^ sta^ 
of carcinoma 0 ^ the stomach ; it may be ilie chief complaint in g hronic 
appendicitis, cholecystitis, and infection of the intestines with worms. Tt is 
occasionally the most prominent symptom in early tuberculosis and in the 
commencement of pregnancy. All these possibilities should be excluded 
before regarding it as of nervous origin. The urine should be eart fiiJJy 
examined, as nausea is occasionally an early symptom of nephritis and of 
infection of tlie urinary tract, and in men it may result from prootatic 
' dia^se. 

'' /^Symptoms. — The nausea may be co nstan t or y)criodjr ; it is oftf'n rpiite 
independent of the kind or nature of the food taken. 'Hie ]»iitient may 
wake up with severe nausea, which makes it difficult for him to tal.e any food 
duriirg the day. Moreover, he often thinks the symptom is due to gastric 
disease, and he consequently reduces the amount of food he takes ; severe 
loss of weight may result. The nausea is often iiieieased bs emot ional dis- 
turbances, and may be less troublesome when the iniiid is fully occupied. 

Treatment. — If all organic causes can be excluded, tljc onlv eiref'tlvr* 
treatment is to remove the patient from his borne surround mgs and insist 
upon a proper quantity of food being taken. An attempt sliould he made to 
find the emotional disturbance which may have be(*n the exciting cause, of 
the symptom, as a convincing explanation of this i.s likely to lead to the 
disap [voarance of the nausea 


GASTRIC FLATULENCE; AEROPHAGY 

Flatulence, or the presence of excess of gas, may occur simultaneously 
in the stomach and the intestine, but in many cases it is confined to the 
stomach and less frequently to some part of the intestines. 

.Etiology. — In each case flatulence imiy be due to (a) excessive production 
of gas by (6) the introduction of excess of air 

by yrophagy , or (c) deficient elimination. 

(SyT^rm^tation in the stomacTE is never sufficiently exce.sstvc to give 
rise to flatulence unless pyloric obstruction is present! Deficient hydro- 
chloric acid does not itself result in increased bacterial activity in the 
stomach ; thus ^atulence is not a symptom of achylia gasfcrica, in which the 

I rate of evacuation is often increased. But the type of fermentation dep/mds 
upon the q^uantit^ of hydrochloric acid preseilt'; in hbfrm align ant pyloric 
obstruction, especially if it is due to an actire ulcer, hvoersccretion is orcsent. 
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and acetic acid fermentation occurs, with abundant production of carbon 
dioxide, whereas in cancerous obstruction, in which the secretion of gastric! 
juice is deficient, butyric and lactic acid fermentation, sometimes associated 
with the jiiitrefaction of proteins, occurs, and much less gas is evolved. In 
the former case the gas is odourless ; in the latter offensive/ 

(b) AfilQphagy is the commonest cause of flatulence. It is generally 
assorinto"! with ncrvi>ns dyspgpsia, h:it it also occurs with orga^uij; disease^, 
sucii as gastric and duodenal ulcer and cholecystitis, and the pain in angipa 
pectoris fnjquciitly causes aerophagy. The patient feels soiiic slight (iis- 
coriiToTt in the stomach, which he thinks is due to “ wind ” and which he 
imagines can “ disperse ” by eructation ; as there is really no excess of 
gas present, the attempt proves unsuccessful, but results in the swallowing 
of air. After half a dozen or more attempts have been made without success, 
air being swallowed on each occasion, the stomach ])ecomes so distended 
with air that an attempt is at last successful. The excessive salivation, 
NY hick often occurs in gastric disorders associated with hyperchlorhydria 
and in septic conditions of the mouth and naso-pharynx, also leads to flatu- 
lence, as air is swallowed with each mouthful of saliva. The severest cases of 
aerophagy occui independently of dyspepsia in wmmen who are intensely 
neurotic ; the symptom is then hysterical. A little saliva with a large quantity 
of air is swallowmd until the stomach is distended, when it is noisily pumped 
backwards and forwards between the stomach and cesophagus by spasmodic 
movements of the diaphragm, and periodically expelled witli a loud report. 

(c^Dtifie^nt elimixiation of gas occurs when absorption is diminished owing 
to catarrh or to the obstruction of <vhe portaLjfirc.uIation which occurs in 
cirrhosis of the liver and heart f ailure ; sw'allowed air and the gases produced 
b^efiriehtation are insufTicicntly absorbed, and severe llatulence results. 

Symptoms. — The most common symptom resulting from gastric flatulence 
is a sensation of fuflnQss in thg i^)x>er p.art of the a]>domen, especially under 
tln^ left cOcital margin. The abnormal accumulation of gas in the stomach 
pushes up t he diaphragm ; this may cause palpitation and pseudo -ang inal 
^^ttacks . Dyspnoea results in individuals who 'are 'predisposeJ* by such 
conditions as asthma rirnl cardiac weakness, anil flatulence may also be the 
immediate cause of an attii(;k of truc angiiia pecturis, though more frequently 
the angina gives rise to aerophagy. 

Diagnosis. - When a patient complains of “ flatulence it is first 
necessary to ascertain whether excess of gas is really present. This can be 
done most readily and accurately by means of the X-ravs, as it is often 
ibflicult to distinguish by perc ussion whether an accumulation of^as is in | 
t he stomach or in flic spIemc^exufe“Sfl1r^ “ ’ \§ 

Psiairo-flatulence rnay '^i'^xiolrTKQWEollQ individuals to spasm of the 
d iaphragm ; a sensation of great distension is suddenly experienced, and 
the afidd men becomes so enlarged that the clothes have to be loosened. 
The distension disappears as suddenly as it came, without eructation or 
passage of flatus ; it also disappears under an anaesthetic and on firmly 
compressing the whole of the abdomen for some minutes. The absence of 
exc(;ss of gas in the stomach can at once be detected with the X-rays, which 
also show the low position of the diaphragm and the absence of respiratory 
movements. The condition can be cured by teaching the patient to breathe 
properly with his diaphragm. 
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Pseudo-flatulence is more often due to the patient misinterpreting tlie 

sensation of fiillnorfs wliioli is eaiLsod by the inorcasod inf ratr.jst fir 
produced by sudden distension of tlie stomach, tvspc^cially if it is of the hyper- 
tonic form, with excess of food and drink whicli have been too rapidly con- 
sumed. There is no abdominal swelling or increase in gastric resonance, and 
the patient is unable to bring up any gas, but the condition is often complicated 
by acrophagy. 

The gas brought up in cases of aerophagy is odourless and tasteless ; 
when caused by putrefaction in malignant pyloric obstruction it is oiiansive, 
and this may oc('asionally be the first symptom of a growtli. A(‘rophagy is 
probably present if eructation is frequently repeated ; tfie diagnosis is 
certain if it occurs six or more times in rapid succession, as fermentation 
cannot give rise to such a large quantity of gas. Kructation occurring 
before breakfast in the absence of pyloric obstruction is always due to aero- 
phagy, as there is nothing in the stomach from which gas ( Oiild be produced. 
The diagnosis can be confirmed by means of the X-rays, with which it is 
easy to watch the whole process of lerophagy. 

Treatment. —Til e treatment of flatulence due to excessive {(‘nnentatiori 
consists in removing the muse. When flatulence is due to aero))tiagy, it is 
generally only necessary to explain to the patient the cause of his trouble in 
order to cure him. He should be told not to eructaUg however much he 
may desire to do so. If lie finds it very’difficuTt to restrain himself, he should 
open his mouth or clench his teeth upon a cork, whenever the desire is very 
strong, as it is then difficult to swallow air, thougli any oxcfiss of gas in the 
stomach can be expelled. When acrophagy is due to dyspepsia, this requires 
appropriate treatment. Momentary relief, sulliiaont to luhf) the patient 
to forgo eructation, can gt'nerally be obtained by si{)[»ing hot water or 
chloroform water, or by taking a few drops of a carminaiivc. such us oil of 
cinnamon or ])ep])eriiiiiit., on a lump of sugar, but ilio use of s|)irit.s for this 
])iir})ose sliould prohibited. 

In severe cases of hy^st erical aerophagy, isolaiiim is re(|uired. A stomach- 
tube can be passed periodicaTly and kept in tlm .strimaeh for soim* minutes, 
the patient havintr previr>u5;ly been told that tlie treatment will give Ik-j- 
permanent relief; but vvitli intelligent patients simple exf)lanaiion and 
persuasion are equally effiictive and more satisfactorv tlian gross sioigestiort 
of this kind, as there is much less liahilitv to relapse. 


GASTRIC SYMPTOMS OF FUNCTIONAL NERVOUS DISORDERS 

Neurasthenic ok Nekvou.s Dysi’ersia 

-Etiology.— Most neurasthenic patients suiter from indigestion, f>artly 
as a result of their abnormally irritable nervous sy. stem and partly as a 
result of d epressin g e motions , luenlaT aiT qffiysical p an<l the other 

factors concerned production of neurastheniaVas these Umd in them- 
selves to inhibit the motor and secretory functions of the stomaeh. 

Syi^ptoms. Ihe gastric symptoms in neurasthenia arct chf^racterised 
by their extreme irregularity, the patient feeling very ill one day and quite 



NElJHASJ'HENir OR NERVOUS DYSPEPSIA 533 

Willi Ui(‘ next without any obvious reason for the chaiige. The most constant 
complaint is of vague abdgiuUiXaLidbcomfort, which rarely amounts to actual 
pairi. It is gprieraiTv w orst in the morni ng and improves tow ards evening , 
but in some cases the symptoms increase when the ^patientT)ecome8 more 
fatigued towards evening. The discomfort is wor^g^f^jj^^pals, a sensation 
of fullness being felt as soon as a small quantity of food has been eaten, 
but it may be present to a less extent before breakfast. It has little r elatio n 
to the a mount or the kind of food , di ffering in that the discomfort 

oForgiinic gi^tric too^dcis ; it is increased by worry or exciteme^nl"^^^^^ 
some new interest, whether it be a change of surroundings, a game, a con- 
versation, or a new medicine, leads to its temporary disappearance. Nausea 
som etimes occurs, but v omitin g is uimsual. Most patients complain of 
11 a^iiJe^ erTvIiiclI" i a more commonly to excess^ fer- 

T mmba tiun, but may IVe hblhing' more result of misinterpreting the 

sensation r)f fulln«*ss, no ex(‘ess of gas being present (see Flatulence, p. 530). 
The appetite is always d imini sheri. though it varie.s considerably from day 
to <iay (si‘(' .\!iui( Aia. p. insullii ient food is taken, the nervous 

system becomes more depressed ; this reacts again on the digestion, a vicious 
circle b(dng profluced. 

Examination <)f the stomaeh may show that apouic dilatation (p. 51 If) is 
present . The se-c re gion o f gastric juice may b;; as a result of the 

neurasthenia. iP neurastlnmia develops in a patient with the liypersthenie 
gastric diatliesis. the symptoms are likely to b*^ those of ]iy}>erUjnus (p. 520) 
and Tiyperchlorhydria (p. 521). Constipation is almost constantly present. 
The abaoifilnal muscles may be tense, so that examination may be difficult, 
but tiiere i.-j jiever any gr^at degree of tenderness, and whar is pj\: ,eir, is 
diffuse" and variabl<‘ in position rather than localised and constant. In 
other cases tlie abdominal muscles w^eak. and symptoms due to 

visceroptosis may be present in addition to those of uiicoinplicated lu'uras- 
th<’jiic dyspepsia. 

Th(‘ gastric aiway** iUjoGciiyted^wiyi other symptoms of 

neiirastheiua, such as lieadachc, backache and Insomnia, and the anorexia 
leads to progressive loss oi vveiglit ami strength. The abdominal discomfort 
may be .accompanied by flushing of the face, palpitation and coldness of the 
^'xtreinities. The patient is generally depressed and pessi^ h e pays 
great attention to all liis bodily functions, eonstantty toolving at his tongue, 
talcing Ids tenunuature and examining his faeces. His accqunT of }ii8_?J^P" 
toms is full of details, and he often has aom§ Theory to account for Imem, 
believing himself to' be suffering from ‘'acidity/' " uric acid/’ or 
or fearing that he Is afflicted with c ancer . 

Treatment.-— The patient’s confidence can only be gained after a very 
thorough examination. He can then be told that he has no organic disease, 
and that with perseverance he will get well. The general neurasthenic 
coiiditiou first requires attention ; for this ipental and physical rest, followed 
I'y grad uated exercise, and sufficient food to overcome the inanition, which 
IS geiu'raTly presout, are the chief indications. Pleasant suiTOundings, cheer- 
ful com{)anions and appetising food are of great importanee, and consequently 
strict isolation is not rec uiired. The treatment of the stomach itself depends 
uj)on the cond it lon'oT the motor and secretory functions, and has already 
been d♦^se^il>ed. 
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Hystjsrical Dyspepsia 

iCtiology. — When symptoms, such as anorexia, nausea, vomiting, and 
abdominal pain, have been caused by emotional disturbance, or by gastritis, 
gastric ulcer, chlorotic dyspepsia, appendicitis, or other organic cause, they 
may continue or recur as the result of suggestion after the original cause 
has disappeared. They are then hysterical symptoms. 

Symptoms. — Hyste rical vomiting occurs du ring o r iminediat ely aft er 
i it is effortless and gene ^y unacco m pa mS"!^ "haus^aj so that a 
patient may vomit the meat and vegetables and immediately afterwards be 
ready to eat the sweets, which he may manage to retain. The stomach is 
generally.. . only paitiaJly-e^ so that nutrition is preserved, but in rarg 

emaciatioh, '’Together with the changes 
result,i|p.nAJ8.tniLy.J^tipn and have erroneously been ascilbod 
to a cid intQyi QiyiiQn> .re^nlt. The diet has often no effect, vomiting being as 
frequent with milk alone as with a full diet. 

When the vomiting of early pregnancy, which is probably reflex in^prigin, 
occurs alter every mear Ihstead of only in the morning* and when it persists 
afteTtlTe eigHTi it is often called the ‘‘ pernicious vomiting of p_reg- 

n ancy .” It has generally been regarded as toxic on account of certam 
changes in the urine and associated symptoms. I am convinced, however, 
that it is always hysterical, as in my experience it can invariably be cured by 
psychotherapy with great rapidity. The changes in the urine - excess of 
organic acids and a rise in the ammonia index (the proportion of nitrogen 
present as ammonia compared with that as urea) are entirely secondary to 
the starvation and dehydration which result from persistent vomiting. How- 
ever marked these changes may become — and I have known the ammonia 
index rise from the nor mal^ 5 to 28 — and however severe the so-called toxic 
symptoms may be, sucTTas 5ry7T>Iack tongue, and a pulse as rapid as 160, 
these all disappear within 24 or 48 hours with psychotherapy in the form of 
explanation and persuasion, without either suggestion or any drug treat- 
ment. The condition must of course be distinguished from the vomiting 
which begins, in the latex. atstges of pregnancy and is only one symptom of 
some obviously toxic condition such as eclampsia or acute yellow atxophy pi 
the, liver. 

gastralgia is a not uncommon symptom in girls who have 
previously suffered from genuine gastric pain as a result of chlorosis or 
gastric ulcer. It is very irregular in its relations to the time and character 
of meals ; it may occur before as well as after breakfast, and may be absent 
after a very indigestible meal, during which the patient has had her mind 
distracted. It is accompanied by very diffuse deej) tenderness, wliich may 
be associated with a large area of cutaneous hvperaisthesia, probably always 
produced by suggestion on the part of the observer, as its situation and 
extent can be easily varied from day to day by suggestion. The gastralgia 
may be associated with vomiting, which does not always relieve it. 

Treatment. — A patient with hysterical vomiting should be kej>t in bed 
and isolated. After the primary cause has been discovered and explained 
to the patient, he should be made to realise that now that this has disappeared, 
his stomach has simply developed a bad habit, which it must be educated to 
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give up. In the large majority of cases complete recovery rapidly ensues. 
If, however, improvement is slow, the patient should be given an additional 
helping of any food he vomits, even if this has to be repeated two or three 
times. In hysterical gastralgia, rest in bed, isolation, full diet and psycho- 
therapeutic conversations generally effect a rapid cure. (See also Aerophagy, 
Anorexia and Nausea.) 

MiGnAlNB AND GaSTRIC CrISES OF TaBES 

For the Gastric Symptoms of Migraine, see p. 1518 ; and for the Gastric 
Cri.ses of Tabes, see p. 1500. 


A.sMmc Dyspepsia 

i^tiology. — ^Auaoniie dyspepsia is verj common between the ages of 
15 and 30. Though muck more frequenf among females, exactly the same 
condition may occur in males. It is in part due to i mproper food, and it 
occurs especially among girls of the poorer classes, whose diet consisTs largely 
of bread and butter and tea, with little or no meat or green vegetables. I 
do not n‘g^l^d the so-called chlorc^ic WQP^-pi.Qtute as ^ 

I am convinced fliaFTt Ts no more a constant sign of the condition known as 
(chlorosis than the dilated heart or digestive symptoms : two patients may 
complain of exactly the same symptoms and both get rapidly well with the 
same treatment, although one has typically “ chlorotic blood ** and the other 
has perfectly normal blood. Severe cases of anaemic dyspepsia have, however, 
become less common during the last fifteen years, corresponding with the 
almost complete disappearance of severe chlorosis. 

Pathology. — The gastric symptoms in chlorosis are mainly due to 
tile irxitable condition of the central nervous system. Digestive processes 
which would normally be unfelt are consequently perceived. 

Symptoms. — Almost all chlorotic patients suffer from gastric symptoms. 

In slight cases an uncomfortable sensation of fullness is felt high in the 
epigastrium immediately after meals. In severer cases, in which the 
digestive symptoms are the most prominent, the discomfort is replaced by 
actual pain. This is often followed by vomiting of a portion of each meal, 
vviTTi* some relief to the pain. Nausea is either absent or slight, and the 
ajipetite is often unaffected, though the patient generally limits the amount 
of food she eats in an unsuccessful attempt to diminish the pain. The pain 
and sickness are quite independent of the amount and nature of the food, 
fluids producing as much discomfort as solid food. The symptoms are 
aggravated by exercise, and violent exertion may give rise to pain and / 
sickness, even if no food has been taken for some hours. The pain is 
.rt.kllv relieved bv down, aud r^t inj^d prevents the TOCunence 

lOiQlpaTn and siokness!iJonstipation is invariably present, ana its 
relief produces some temporary improvement in the gastric symptoms. 

Deep tenderness is well marked but diffuse, extending over the whole 
of the upper part of the abdomen. A large area of cutaneous hyperflesthesifl^, 
which is most marked or confined to the left side, is often found ; but as 
many of these patients are highly suggestible, I am inclined to think that 
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this is invariably hysterical, being unconsciously suggested by tlie observer. 
Rigidity of the rectus miLscles is either absent or slight in comparison with 
the degree of pain ; it tends to disappear if the patient’s attention is dis- 
tracted during the examination. 

The heart may be more or less dilated as a result of the clilorosis, but 
when the digestive symptoms are well marked, the circulatory and other 
symptoms of chlorosis are generally less obvious. 

Chlorotic dyspepsia is sometimes associated witli acute gastric ulcer ; 
most of the symptoms which are commonly ascribed to acut<^ gastric nicer 
are due to the associated anaemic dyspepsia, with tJltJ>''^’ception of liaunatc- 
mesi ^ which never occurs in uncomplicated chlorosis. 

Diagnosis.-— ^.stiTc/symptpins in a young woman arc more likely to 
i be du^ ^ ulcer, unless haemal emesis occiirs;' TTI“XCTrrch 

I: case an acute or much i^ess probably a chronic ulcer must be })resent. 
Chlorotic dyspepsia also differs from gastric ulcer, with which it w^as formerly 
very often confused, in the absence of any relation between the .severity of 
symptoms and the nature and quantity of the food, and in tlie marked 
j, influence of exercise, which may even produce symptoms when the stomach 
is almost empty. Rigidity is generally more marked and tenderne.ss more 
localised in gastric ulcer than in chlorosis, especially if the examination is 
made when the pain is at its height. 

Eariy. phthisis may give rise to almost identical symptoms, so that tlie 
cli^t should always be carefully examined, even if tliere is no other symptom 
pointing to pulmonary disease. 

The severe pain and sickness which sometimes occur in elilorosis mav 
lead to the idea that appendicitis is present. But the temperature never 
rises even a fraction of a degree ; there is no local tenderness in the right iliac 
fossa, if care is taken to avoid suggestion, and Bastedo’s inflation sign (ere 
p. 614) is always negative. 

( The characteristic blood-picture is an important aid in diagnosis sviien it 
is present, but its absence is of small importance. 

Treatment. — The first essential is that the patient should stay in bed 
until at least a fortnight after all digestive symptoms have disappeared. 

However severe the pain and vomiting have been, the patient should 
be given a fd! diet at once. Even if she has been having nothing but milk 
for months, the combination of rest in bed and a full diet frequently causes 
the pain and vomiting to disappear within 2 or 3 days and snmetiiu(‘s (‘ven 
nn the first day. V(Ty rarely is it necessary to give only soft food for tlu* 
first few days, but even in the worst cases the patient should be taking thnu' 
good meals a day before the first week is over. It is advisable io cxjilain to 
the patient that her stomach is quite capable of digesting all kinds of food, 
if she stays in bed and takes the medicine which will lx* given her : if slie hah 
already had dietetic and other treatment, it can be added that thi.s has pre- 
pared the stomach for the greater demands which are now to be made* upon it. 
Twenty grains of iron and ammonium citrate with 3 niimurs of liquor 
sufficient sodium sulphate to keep tlie bowels regular sliouM 
be gfven in a mixture three tiines a day after meals, or an iron and arsenic* 
preparation may be injected subcutaneously on altcunale days. 

Aktuuh E. Jluusi. 
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ORGANIC DISEASES OF THE STOMACH 

HiKMATEMESIS 

iEtiology. — liueinatemesifl resulta most frequeotly from j^astric and 
duod(inaLjJ.cer. It occurs, generally in smaller quantities, irr cancer of 
tEe stomach. The term gastrostaxis was applied to the haemorrhage which 
was supposed to occur, especially in chlorotic girls, in the absence of any 
organic lesion ; but it is probable that very small, rapidly healing and often 
multiple acute ulcers, which readily escape detection both at operation and 
post-mortem, are present in such cases (see Acute Ulcer). Sometimes the 
mucous membrane appears at operation to “ weep ” blood, and the slightest 
toiic.li causes lifomorrhage ; this condition is generally dun to haLmonLagic 
^usirit is resulting from some infection or intoxication, such as 
apperljicitls. There is no evidenctJ that vicarious inensti nation from the 
stomach ever occurs, although hauiiatemesis is rather more comiiion during 
nieiist rualion than iu the intervals. 11 reinat emesis may result from con- 
gestion of the mucous membrane in cirxhoshi of the liver and rarely in heart 
failure, and bleeding from the stomach is a connnoii syiiiptorn oi .splenic 
amjL'Uiia. It may al.so occur in the liaunorrhagic diathesis; it i.s i lien gener- 
ally juverdod and accompanied by xrurpuxa and often by laemoriiiages from 
Uie noscq'hidneys or otlicJ organa, but in some cases it may be the sole mani- 
festation of the condition. Finally, blood from the naso-pliarynx, mouth, 
cesopkagus and lungs may be swalipwed and Yomited. 

Diagnosis. — The possibility of malingering should be considered ini 
hysterical g;irls if rtocturnal haematem^is occurs during menstruation ;| 
the IT^hce of blqp<J from the faeces would confirm such a suspicion. 
Direct examination of the nose, gums and pharynx excludes the possibility 
of the blood coming from these sources, Ha3niateme8i8 may be distinguished 
from luiMuoptysis by the fact that in the former the blood is generally dark, 
partly coagulated and mixed with more or less food, whereas in tlie latter 
it is i)iTglit red, frothy and u nc lotte d ; in the former t)ie symptoms may j 
point t^» gastric disease, in the latter to disease of the lungs or the heart ; in ’ 
the former tlie j>resence of occult blood in the stools and sometimes mclsena | 
is a constant sequel and the haemorrhage is not often repeated, wdiereas in j 
til*- lalt*‘r the stools contain no blood and the patient generally continues 1 
to (‘xp('(‘torate blood-tinged sputum for several days. In c}u:oiiic uk-er 
and carcinoma of tke atoxuach a history of other gastric symptoms can always 
l)«‘ obtained. In cirrhosis of the ijyer symptoms of chronic gastritis are 
pii'.smit and tin* Uver is-ganei^Uy liaxd and enlarged. W iicn hauiiatemcsis 
occiir.s wdthout other symptoms an acute ulcer is generally jiresent, if splenic 
amemia can be excluded by the absence of splenomegaly and leiicopenia. 
The number of blood-platelets should also be estimated, as if they are 
deficient the diagnosis of the liteniOTrhajgic diathesis should be eonsidered, 
eveti if 110 hanuorrhages have ocinirred in other situations. 

Treatment. — The patient should be kepj^ in the supine p>osition, and 
shoiii 1 not leav e his bed e^n to micturate or deTtecate until there has been 
tio ii emorrhage for 48 tiou,r|. In order to kee]) him completely at rest 
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it is generaUy advisable to inject mor^liine. An alkaline powder, con- 
sisting of equal quantities of tne tnMsic plios^Lates of magnesium and 
calcium, should be given at frequent inteinrals in order to neutralise ^hy 
gastric jviigc, otherwise digests the clot directly it forms over the 

bleeding point. S’othing else shomd Fe given by mouth for 12 hours ; small 
quantities of dilute citrated milk may then be drunk, as described in the 
treatment of gastric ulcer, but if haemorrhage recurs starvation should be 
continued for 3 days and saline solution administered by rectum. No 
addition should be made to the milk diet until at least 48 liours after the 
disappearance of occult blood from the stools. An enema should be given 
the third day after the hsemorrhage if the bowels have not been opened. 

If the haemorrhage is gastric and not duodenal in origiii and continues 
to a dangerous extent, a stomach tube attached to Senoran’s evacuator 
should be passed ; the stomach is emptied and then washed with successive' 
half-pints of iced water until the latter is no longer tinged witii blood, when 
a drachm of adrenalin chloride (1 in 1000) may be left in the stomach with as 
little water as possible. If the haemoglobin falls below 40 per cent., the patient 
should be transfused. » — "" 


ACUTE GASTRITIS 

i . (a) Acute Catarrhal Gastritis 

i iEtlology, — Acute catarrhal gastritis is caused by chemical irritation of 
the mucous membrane of the stomach. A la^ige and indigestible meal, 
especially if the patient is already suffering from chronic catarrh, excess of 
strong alcohol and an overdose of an irritating drug are common causes 
In many cases the irritant is a t-oxin produced by the action of bacteria 
outside the body or in the stomach, the organisms being introduced in the 
food or water, several individuals being often simultaneously affected. 
The tojdus of uriemia and those product'd in influenza, scarlet fever,^ septi- 
csemia and other acute infections may be excreted into the stomach and 
give rise to gastritis. The chlorine and other fumes introduced by the 
Germans in the war often resulted in the production of acute gastritis, the 
symptoms of which were overshadowed by the more scuious pulmonary 
symptoms : in some cases liaDinatemesis and in several others occult blood 
was present, showing the severity of the lesion. 

S3rniptoms. — The symptoms start acutely soon after the entrance of tlie 
irritant into the stomach, but they may be postponed for several hours 
when the attack is due to a toxin produced by decomposition witliin lie 
stomach. A sensation of fullness and discomfort is felt in the epigastrium ; 
heartburn is common, and in severe cases there is acute pain ; tenderness 
is diffuse and generally only moderate in degree. The abdomen may be 
distended. The a ppetite is completely lo^ uui thirst is exc es sive. The 
tQjague is covered mth a thick dirty fuf7"and there is an impTeasaTnt bitter 
taste in the mouth. The patient constantly eructates, and the gas brought 
up is often foul-smelling. Vomiting, preceded by nausea, almost always occurs 
and gives more or less relief to the discomfort and pain. The food eaten at 
the previous meal is first rejected, mixed witli mucus with but little or no 
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gastric juice ; subsequently mucus with saliva, which is generally secreted in 
excess, bile, and occasionally small quantities of blood, are vomited. Severe 
cojastipatioju is present unless the irritant has also acted upon the bowels, 
in which case there is diarrhoea. The vomited matter contains no free 
hydrochloric acid, but is generally acid in reaction owing to the presence of 
butyric and other fatty acids ; the saliva and mucus present may, 
however, give it an alkaline reaction. Microscopically leu cocy tes, epithehyal 
cells, bacteria and sometimes blood are found. 

The patient is pale, prostrated, and complains of headache and thirst. 
These symptoms are most marked in infective cases, when the patient may 
also be drowsy and even delirious. The temperature is generally slightly 
raised, hot it may be high, especially in children, and the pulse is rapid. 
The urine is coucentratSu and may contain a j^ace of albumin."^ TTerpes 
IjkbiiUis is sometimes present. ~ 

Diagnosis. — In severe pyrexial cases the symptoms may simulate the 
onset of an acute infection, such as typhoid lever, but the rapid improvement 
soon makes the diagnosis clear. I have seen cases in which the pain, tender- 
ness and rigidity were so severe that considerable doubt was felt at first 
whether a gastric ulcer might not have perforated. 

Prognosis. —Recovery generally takes place within 24 or 48 hours, 
but in toxic and infective cases the acute symptoms may persist for several 
days, at the end of which they may suddenly disappear. Occasionally the 
condition passes into chronic gastritis, or the stomach may remain irritable 
for a considerable period. Acute gastritis often gives rise to complete 
achylia, even if no symptoms follow the acute attack. 

Treatment. — The patient should be kept warm in bed with hot foraepta- 
ti ons pa tlie ahdomea. If the stomach is not sp'dnTaneousIy emplTedTvomit- 
iug should be induced by drinking half a pint of warm water, in which 
1 drachm of sodium bicarbonate has been dissolved ; when this fails the 
stomach should Re washed out. 

Chloroform water often relieves the nausea ; castor oil, followed, if 
necessary, by a saline aperient should be administered if there is constipation. 
No other drugs need be given except in the rare cases in which very severe 
pain \)iirsi&ts after the stomach is empty, when an injection of morphine may 
be required. Nothing but water, which may be flavoured with tea or lemon, 
should be taken until all the acute symptoms have disappeared ; sweetened 
arrowroot made with water m^ then Rq given, and, as the appetite returns 
and the tongue cleans, dilute citrated milk, farinaceous food, eggs, and lastly 
fish, cliickcn and meat can be added to the diet. If the appetite does not 
return by the end of a week, an acid and bitter mixture should be given. I 
A test meal should be given when the patient is convalescent, as if achylia | 
has developed the continuous use of hydrochloric acid may prevent the I 
dev(‘lopment of various complications at a later date. 

{ b ) Acute Suppurative Gastritis 

uEtiology. — This very rare dis^^e is due to the invasion by streptococci, 
or less frequently })neuinocfdcci,"staphylococcl or B. coli, of the submucous 
tissue through a carcinomatpus ulcer, or still more rarely through a chronic 
ulcer or the wound left after an operation on the stomach. In exceptional 
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cases the point of invasion cannot be recognised. The condition may also 
occur in pyaamia, anthrax and smaU-pox. 

Symptoms. -Epigastric pain and tenderness arc severe. Vomiting is 
always present ; the vomited matter may contain pus owing to the rupture 
of a localised abscess into the lumen of the stomach. Peritonitis generally 
supervenes in the course of 2 or 3 days. The general sym])tora8 
present are those common to severe infections. 

Prognosis. -A local submucous abscess may burst inwards and spon- 
taneous cure result, but more commonly it ruptures outwards, producing 
general peritonitis. Diffuse suppurative gastritis always ends in peritonitis. 

Treatment. — In very rare cases a localised abscess has been treated 
successfully by operation. 

(c) Acute Phlegmonous (Toxic) Gastritis 

.Etiology. — Phlegmonous gastritis results from the ingestion of irritant 
poisons, such as concentrated acids and alkalis, arsenic, aniiinon}^ and 
phosphorus. 

Symptoms. — The local symptoms arc similar to those of acute HU]>purative 
gastritis, except that the vomited matter frequently contains blood and 
sometimes sloughs. The patient is collapsed and may become comatose, 
the exact symptoms depending upon the nature of the poison. 

Prognosis.— Death frequently occurs from shock, general peritonitis, 
or the etlect of the poison on other parts of the body. If the jiatient 
recovers, the mucous membrane is always more or less atroj)hi(^d, and pyloric 
obstruction frequently develops. 

Treatment. — An attempt should be made to dilute :irid nculralise the 
poison. When this is impossible the stomach should be washed out. 
Morphine should be injected to relieve pain and to keep the patient cjuiet. 


CHRONIC GA>STRlTiS 

^Etiology. — Chronic gastritis is generally due to repeated or long-con- 
tinued chemical or mechanical irritation of the gastric nnicops membra inc 
^The mo.st coinnioii chemical irritant is alcohol, wliich is mosi liaimiiil \vh<‘n 
taken in a concentrated form on an empty stomach, l^ess frequi ntly excess 
of strong tea ox Qoffee, curry and other spices, and drugs, such as purgatives, 
mercury, copaiba anTi creosote, cause gastritis. Jbolong-'d I’oiU.ut Of less 
irritating food may have the same effect ; consequently very large meals, 
food taken late at night, and stasis due to pyloric obstruction lead to 
catarrh. The irritating and infective secretions swallowed in 
ahmoiaris, chronic pharyngitis, tonsillitis and siniciti . aiid by efiiid rmi with 
adenoids, arc common causes. Coarse food and ToikI wliich is iusuilicicnl 1 v 
masticated, owing to rapid (*ating or lack of ti^i'th, 1(‘ad by mi'chanic id 
irritation to gastritis. 

Chronic catarrh may also follow acute gastritis. Jt is very common in 
carcinoma of the stomach, and may also occur in vci ciironic cases of ulcer. 
Lastly, it is a common result of phthisis, especially in thfi later stages, and 
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of the con^^estion of the unicous ine.inbrane in di»ea«eK of the heart, lungs 
MtuiiivuL. 

Symptoms. The symptoms develop very gradually or begin after an 
acute attack. A sensation of pressure and fuUness is felt in the epigastrium 
immediately after meals ; it is often accompanied by pain between the 
shoulders, It is most severe and prolonged after large meals, and may be 
absent. wlien only fluids, are taken. It is relieved i)y eructation and vomiting, 
and the patient sometimes makes himself vomit by putting his fingers in 
his throat. Tetiderness is alight and ill-defined. Heartburn and acid 
eructation are rare, except in the early stages. A test meal shows the presence 
of mucus in every fraction. In chronic (;ases achlorhydria is often present ; 
this is partly a result of the thick layer of mucus which sticks to tlie surface 
of t}i(‘ gastric; mucous ineinbram*, blocking tlie mouths of the glands, atid ; 
(KM-tly of the netit-ralisat ion by the alkaline niucus of any free acid which ; 
gains access to the lumen of the stomach. Consequc-ntlv a second tCvSt im;al \ 
given irnmcjcliately after thorough lavage of the stomaeii often shows that 
the; acid is secrcited in normal or almost normal quantit y. In rare cases true 
achylia results from atrophy of the mucous nieinbrajie caused 17y profonged 
juld” severe chronic iniTainTnaH?^7‘''TIm of the stomach and its motor 
functions an* gemeraily iiornial. The ap]>etite is generally poor, the longue 
is fum’d, chrojiic pharyngitis is present, c;speciaily in alcol ^lic case.s, llie 
])atlent c<)mj)laining of an unf)Ieasant taste in the inomh, and tlie breath is 
foul. Nause.a, often accompanied by salivation, is common; it may )>e 
followed ]»y vomiting of small quantities of half-digested food and mucus. 
In aicoiiolic, gastritis vomiting in the early m<»rning is frecpient, and the 
patif'fit lias no app<;tite for breakfast ; the vomit coiisi.st.s of alkaline, mucous 
fluid, largely eomposcHl of saliva and swalhrwed .secretion from tlie inflamed 
pharynx and oe>oj iiagu.s. 

dTie general healtii may remain good for years, but in chronic cases the 
patient is thin and sallow and complains of a feebng of slackness, general 
malaise, li<.‘a(lacli(‘ anti insomnia, the .symptoms varying with the conditioii 

nl' l';r - 1 • St;;,.-;; . ..fid jj,- f . p I C ! ! t 1 V I ; p< j i OI 1 d J' 1 iK 0 I . 

Diagnosis, ('hroiiic gastritis should only be diagnosed if a test-meal 
iias shown tliat (excess of mucus is secreted by the gastric mucous membrane. 
If t lie re is wast iiig^ cancer may be simulated ; in such cases an X-ray examina- 
tion often setthes the diagnosis. The presence of occult blood in the stools 
is uricornnioii in clirouic gastritis but constant in cancer, and the good 
(dfect of dieting is lasting instead of temporary. The definite relationship 
between tlu; amount of discomfort and the quantity and quality of the food 
distinguish(\s catarrli from nervous dyspepsia, in which the symptoms are 
also more irregular. The presence of excess of mucus in the vomit or aft^er 
a test-meal is conclusive evidence against uncomplicated nervous dyspepsia, 
but only if it is certainly of gastric origin and not swallowed. 

Prognosis. —A patient with chronic gastritis is always liable to attacks ol 
acute and subacute gastritis, and the excessive vulnerability of the mucous 
menibrane. may p(‘rsi.st (o a h’ss extent after the chronic condition has 
d isa ppearcii. 

Treatment. — Everything concerned in the production of the condition 
must be removed as far as pos.sible. The teeth should be put into perfect 
order and artificial ones supplied when necessary. When the tongue is 
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furred, it should be frequently cleaned in order to remove the unpleasant 
taste from the mouth and improve the appetite. The food should be thor- 
oughly masticated and eaten at regular hours ; the last meal should ])e taken 
three hours before going to bed. The patient should rest for at least half 
an hour after meals, and whenever he is at all tired for half an hour before 
meals. Alcohol should be entirely prohibited. Tea must be weak and 
freslily brewed, and coffee only drunk if mixed with an equal quantity of milk. 
All condiments must be avoided, as well as tough meat, skins and pips of 
fruit, salads, pickles and green vegetables, except in the form of purges. 
In severe cases it may be necessary to start with a stricter diet, wliich is 
gradually increased in the manner described in the treatment of gastric ulcer. 

The diet and regular life at an inland health resort arc often useful, drinking 
of the saline and alkaline waters probably contributing to the good results. 

A bitter and alkaline mixture before meals increases the appetite and 
stimulates the secretion of gastric juice. If true achylia is present, as distinct 
from achlorhydria caused by neutralisation with excess of mucus, hydrochloric 
acid should be given (see p. 528). Achlorhydria secondary to the excess of 
mucus should be treated by washing out the stomach every morning before 
breakfast. The best solution for the purpose is hydrogen peroxide ; tlie 
oxygen given off dislodges the mucus from the surface of the mucous mem- 
brane and perhaps stimulates the secretion of gastric juice. As imf)r()vement 
takes place the strength of the hydrogen pero.xide can be gradually increased 
from 1 to 4 drachms to the pint, as less froth is produced. The tn^atment 
should be continued until no more mucus is washed away and a test meal 
shows that none is present in any fraction and free acid is again present. 
The bowels sliould be kept regular by taking honey, fruit jelly, stewed fruit, 
from which pips and skins must be carefully separated, and purees of green 
vegetables, but aperients should be avoided if possible. The constipation 
present is often due to dyschezla, which should be treated by re-education. 
If these means are insuflicient, liquid, paraffin should be given, and, if 
necessary, au-infusion of senna pods. 

GAvSTRIC AND DUODENAL ( LCF.U 

Pathology. — An ulcer of the peculiar type found in the stomach 
occurs nowhere else in the body except in the duodenal bulb and the part 
of tlie jejunum iiiirnediately adjoining the stoma of a, gastro-jejunostomy. 
The one common feature of these three situations is the presence of gastric 
juice. But gastric juice will not digest the normal mucous membrane. 
Only if a small area of mucous membrane has had itg vitality so ipwered 
that it can no longer resist digestion does a superficial cro^cin form, wTiich 
may develop into an acute ulcer, and ultimately into a typical chr<mic gastric 
or duodenal ulcer. The impaired vitality is probably always the result of 
the action of to xinS; which are generally of bacterial origin. The most, 
important sources are the teeth, ton.sils, nasal sinuses and the appendix. 
Bacterial toxins produced by" pyorrhoea alveolaris and by root infection 
may be excreted by the gastric or duodenal mucous membrane after absorp- 
tion into the blood stream and may lead to local necrosis, just as the toxins 
produced by burns may in rare instances damage tlie duodenal nuicous 
membrane. In 24 hours very large quantities of pus are produced by the 
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ulcerated areas in pyorrhoea alveolaris, and as ail of this is swallowed, it can 
hardly be doubted that it leads to secondary infection of gastric and duodenal 
ulcers, (jspecially in the night, when it is no longer diluted by the food, and 
when the bacteria are less likely to be destroyed by acid gastric juice. Septic 
foci in the tonsils, pharynx and nasal sinuses probably act in the same two 
ways. The association of chronic appetidicitis with both acute and chronic 
gasti ic and duodenal ulcer is too common to be a coincidence, and the greatly 
diminished tendency to relapse, especially of acute ulcers, following removal 
of the a[)pendix without intcidering with the ulcer, shows that the appendi- 
citis is the primary condition. Chronic infection of the gall-bladder is prob- 
ably another cause of gastric and duodenal ulceration. When streptococci 
isolated from the deeper layers of chronic ulcers are inoculated into animals 
they j^roduce ulcers in a large proportion of cases — much more frequently 
than streptococci obtained from other sources. Moreover, the streptococci 
obtained from infected teeth or tonsils of patients suffering from chronic 
gastric or duodenal ulcer have the same effect. This indicates that althougli 
these streptococci cannot be recognised by their cultural properties they 
have acquired a special desinictiv(‘ action on the gastric and duodenal 
mucous membrame 

The occurrence of ulceration is rare in comparison with the frequency 
of the various exciting causes just described, because it is unlikely for an 
acute ulcer to become chronic unless the stomach has the physiological 
characteristics which predispose to the production of gastric or duodenal 
ulcer. There appears to be something in the nature of an “ diathesis,’’ 
which makes certain individuals and sometimes two or more memlbers of the 
same family liable to develop a chronic gastric or a duodenal ulcer throughout 
lic ir lives. It may depend upon a peculiar anatomical eonfigiiration of the 
smallest arteriole.s, or less probably upon deficient alkalinity of the tissues, 
eitln'T of which would interfere with the healing of an acute ulcer. In addition 
lo this general ulcer diathesis, there appears to be a special gastiic ulcer 
diathesis associated witli a long stomach, and a duodenal ulcer diathesis 
associated with hyj)eiehlorhydria and a short- and rapidly eiuptyiiig.iit.ojnach, 
a condition I have called the ypef sthenic , gas trie ^ con- 

sequence of the latter the rl^Tddenal n\nTrir“I:e])t constaiitiy filled with excep- 
tionally acid eliyme, and neutralisation with the alkaline duodenal juice is 
impossible ; even when the stomach is empty, gastric juice continues to be 
secrct(‘(l, and passes ra])idly into the duodenum without being diluted and 
partially neutralised by admixture with food. 

The tendency to develop a duodenal ulcer is increased by excessive 
sinqlan^ ; the apparently acts through the autonomic nervous 

system and increases the hypermotility and hyperchlorhydria . 

Cliernical irritants, such as alcohol, especially wlieii taken on an empty 
stomach, vinegar, the acids of unripe fruits, and mustard, pepper and curry, 
takM^ii excess, interfere with the healing of an acute or chronic ulcer. 
Insufficiently masticate'd food, and* fiai^ indigestible particles, such as pi])s 
and skins of fruit, fibres of raw vegetables, such as celery, and nuts have a 
similar effect . 

One of the oldest theories of the origin of gastric ulcer was that the 
occlusion of small bloodvessels led to local anaemia of the mucous membrane, 
which allowed digestion by the gastric juiee to occur. It seems not unlikely 
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that vasomotor spasm may be one factor, as something of this kind could 
alone exj)laiu the imdoiibted influence of sudden change of temperature 
in the production of relapses of gastric and especially of duodenal ulcer. 

Acute Ulcer 

.Etiology. — Acute ulcer, especially of the stomach, occurs most fre- 
quently under the conditions already described. It was .fornicrly most 
common among ansemic .young women, but owing to the much smaller 
incidence of chlorosis in recFhf years it is now a jmost as common in Y(umt£ 
men, and it may also oc.cur in latt;r life. 

Symptoms. — ifcute’HTcer^gives rise to no symptoms unless it caus(‘s 
ha3morrhage, which is often profuse but very rarely fatal, or, in exceptional 
cases, perforation. Haemorrhage or perforation occurring without any previous 
indigestion is thus usually due to an acute ulcer. In some cases it may be 
associated with the dyspepsia caused by chronic appimdicitis, or gastritis 
secondary to oral or pharyngeal infection, but the gastric symptnms ao' 
not caus(‘d l>y the ulcer. 

Prognosis. — Acute ulcers can develop into chronic ulcers, but the 
majority heal rapidly, leaving so small a scar that neither pyloric obst ruction 
nor any deformity in the shape of the stomach results. There is a great 
tendency to relapse, but the patient is able to take a full diet without dis- 
comfort between the attacks. 

Treatment. — For the treatment of the haemorrhage, sec Hfieinat emesis. 
The diet should be rapidly increased until everything but obviously in- 
digestible food is taken. The patient should be kept in bed until d weeks 
after the cessation of hteinorrhage and pain. The teeth should be put in 
good order, and the patient should be taught to eat slowly and (lu^w 
thoroughly. If the tonsils are infected they should be enucleated, and 
any other source of infection in the nose or pharynx sliould receive treat- 
ment. If the api^.Qiidu: or gall-bladder is diseased, it should be removed, 
but a gast ro-jejunostoiLiy should on no account be [♦erfornx'd for ;ni acute 
iilcru. Iron and arsenic sliould be given if ana-mia is pcns^'ni. 


Chronic Gastric Ulcer 

^Etiology. — Men are rather more often affected than women, but when 
on the lesser curvature giving rise tqjiour-glass stomach, they are rare ip fpnp ; 
no age is exenipt, hut most case^ occur betwgp p ^ lind fiO 

Symptoms. — The onset is generally insidious, the symptoms first appear- 
ing after big or indigestible meals, and gradually becoming more easily pro- 
duced. The pain, which is often burning in character.., and may be very 
severe, is situ^d in the middle of the epigastriuna and may radiate upwards 
and to the back ; it is much more marked afLei indigestible food, and gejtgr- 
ally disappears with a milk^diet. In ulcers situated near the e.iirdia it begins 
almost immediately after meals, and in pre-pylpjic ulcers 2 cxy3 hours aftej, 
intermediate inti'-rvals indicating an ulcer on the lesser curvatun^ of tiic 
stomach. The pain generally disappears spontaneously after about an 
hemr. It is comph^tely lelie yed by emptying the stoiiiacL by vomiting or 
by a tube, and by alkalis ; Tood generally produces less complete relief than 
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wii}> d uod enal ulcer. Partial relief is g<uieral]y a]sc^obtain«*d on lyiag down 
and l>y warm applicati ons to the . A smaTl a rea of tcnderne^^.s. tic* 

position of wKicn is constant Tor each case, is present in the epigastrium^ and 
occasionally to tlie left of the spine, especially when the ulcer lias eroded the 
pancreas. The tenderness is greater than in any other gastric disease, 
and is most marked of only presfmt when there is spontaneous pain. It is 
associated with rigidity of tlie left rectus. A definite area of cutaneous 
hypeffBsthesia is rarely present, except in young women, in whom the 
possibility that it has been produced by unconscious suggestion on the 
part of the observer in the course of his examination should always be 
remembered. 

With increasing pain vomiting appears ; if occurs at the height of the 
pain, a small quantity of acid fluid with a little well -digested food being 
brought up. As a result of dietitig the vomiting generally becomes le.ss 
frequent, but if the pain is severe it is often self-induced by the patient. 

Occult blood is frequently found in the stools and vomited matfrial, but 
disappears rapidly wlien the patient is dieted. In a much smaller proportion 
of cases obvious iifcmat em<‘sis pec^prs ; when the' blood is abundant it is 
bright in colour and the stools are tarry ; when less abundant it is coffee- 
coloured and mixed with food and is only recognisable in the stools by 
(dieinical examination. Melsena may also occur without hsBinatcmesis. 
The ap|>etite is good at fir-st, but fear of j)ain may lead to diminished intake 
of food, with consequent loss of weight and weakness ; in some cases, how- 
ever. ilie relit'f uiven by foo<l encourages tic* palient to ea1 heartily. The 
tongue is ( Iran, but constipation is cominonly present. 

In uncomplicated (ais(*s thci** may be sotne delay in e^’a citation owing 
to retlex aidialasia ot_the pyloric sphincter. 'X'spaslTiunHt is often 
o^)^<*rvt*d with the X-rays Tn flie ceiiT^'**ot ,t.ho .jitpuiach , when the ulcer is 
situated on the lesser curvature. Conclusive evideic'e as to its jiosition is 
always obtainable by the, discovery of a ‘‘ niche ” or diverticulum filled 
with opaque salt, whiidi 1ms found its way iiitoTTic crater of a chronic ulcer ; 
this is alwavs the site of tlie maximum degree of deep tenderness. 

A test meal gives no constant re.sult, but hyjK'rchlorhydria is much more 
eomnion than in normal individuals. In very ch route cases hypocblorhydria 
and fveii achlorliydria may be jiresent, but the^e are due to associated 
chronic gastritis, and a second fesT nbail given after the ulcer lias healed 
shows a considerable increase in acidity atid often hyperchlorliydria. as tlie 
treatriH'nt also leads to the disappearance of the gasttitis. 

Diagnosis. — Haem atemeeis or the presence of occult blood in the stools 
excludes all other gastric disorders except qancer. The possibility of 
cirrhqsjs of th e. liver, in which the gastric symptoms are those of chronic 
gastritis and have nime of the regularity of those caused by ulcer, and splenic 
ancemia , in which no other gastric symptoms occur, should always he con- 
sifferea in a case of hfematemesis. In capee r occult blood is constantly ^ 
present in the stools in spite of diet, free hydrochloric acid is absent in 
Bt) per cent, of cases; a chronic ulcer may“^give rise to a palqmble tender 
tamaur, but less frequently than cancer, in which anorexia and wasting 
t>ut of proportion to,. intake of food are also likely to be present, 
fn nervous dyspepsia the pain and tenderness are irregular in position, 
p^ ami relation to the quantity and quality of food, and ^ 
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less constantly relieved by alkalis. In jjl^pnic gastritis discomfort rather 
than pain is present ; it generally begins direclfy meals, and ther(‘. 

is no localised tenderness. For the diagnosis of duodenal from gastric 
ulcer, see Duodenal Ulcer. The gastric symptoms associated with chole- 
cY stitig. and chronic a ppffldiciti s may simulate ulcer, but the relation of The 
pamTo the natOTTSha nme is less regular, and less relief is given by 

alkalis ; tenderness is present over the gall-bladder or in the right iliac 
fossa respectively in addition to the epigastrium. It should be remembered 
that cholecystitis and still more frequently chronic appendicitis may be 
associated with gastric ulcer. With good technique it ought always to 
be possible to settle the diagnosis of a chronic ulcer by means of the 
X-rays. 

Complications. — Perforaiipn may lead to general peritonitis or a localiaed 
abscess ; if the perforation occurs slowly, especially if it is posterior, adhesions 
develop, wliicli occasionally give rise to ])ain. It is rare for a gastric ulcer 
to be situated sufficiently near tlie ])ylorua to (‘ausc obstriK'tion on healing. 
The cicatrisation of a large ulcer in the body of the stonuich may caiise hour- 
glass constriction. Very chronic ulcers may in rare instances become 
carcinomatous, but such ulcers may form deiinitc tumours without being 
malignant. Earlier onset of which is less liable to temporary improve- 
1 ment, incivased.,,S£ZCjdty. cf und disappearance of }](‘art})urn in the 

icase of cancer, and i nc rea scJL fr (i qi um c y of vomilihg jieiuf to the ])ro])ablc 
.onset of one of these com]>licatioiis. 


Curonk: Duodena!. Uu'rk 

/Etiology. — The retiologi’ of chronic duodenal ulcers is niiicli the same as 
that of chronic gastric uha'.rs, but tlie greabu' frequency in meu.than in 
woinen is much more marked. Although acute ulcers ap{)(‘ar to be less 
common in the duodenum than the stomach, chronic ulcers occur three or 
four times more iiL^queritly in the duodenum. 

Symptoms. — The earliest symplbhi is generally a scn.se of discomforL or 
fullness 3 hours aftpxilie larges^t meals. This is graduall} replaced by })ain, 
vdiicli occurs between 2 and 4 hours after every lucal, the interval being 
longer the larger the meal. It fre(pient]y wakes tlie patient in the early 
part of the night, particularly if tlie last ni(‘al was hnislc'd less than 3 hours 
before going to sleep. It is generally situated in tlie middle lira*, rather 
nearer the umbilicus tlian the ensifonn cartilage ; it may radiat<* to tlie 
right or be situated on the right side only ; in rare cases it is on the. left. 
The pain is often associated with a feeling of hunger and is ridiev ed by taking 
food ; it is therefore commonly known as “Jiunger-pain.” It is idso re- 
lieved by alkalis aiid when the stomach is emptied by means of a tube or 
by vomiring ; vomiting is, however, rare in uncomplicated cases, though 
regurgitation of mouthfuls of scalding, very acid, fluid may occur when the 
pain is at its height. Periods of hunger-pain lasting soim‘. wc'eks or months 
alternate with periods of more or less com})hde fre(‘(lom from symptoms. 
The attacks are much more, conimoii in coltl w(‘at her than in hot, but the 
autumn and early spring are generally more trying months than winter. 
Attacks are liable to be brought on suddenly by exjiosiire to cold, by worry, 
an indigestible meal, or excessive smoking or drinking. 



DUODENAL ULCER 


547 


Ha3morrhage may never occur, but in the majority of cases occult blood; 
is found from time to time in the stools. Severe haemorrhage is lessj 
frequent ; it always results in melaena, and may also give rise to haema-i 
temesis. The appetite remains good and the patient does not lose weight^ 
or strength. 

The stoiiiac]i is found by the X-rays to be short, the greater curvature 
rarely reaching tlie'leyel of the umbilicus, and the stomach empties itself 
with unusuai rapidity. In cKromc cases reflex achalasia of the pyloric 
sphincters may lea^to delayed eva cua tion and consequent Thcrease in size 
of the stomach, The 


greater (*urvature of 
which then reaches below 
th(‘ umbilicus, but after- 
successful medical treat- 
m»Mit the high position 
and rjipid evacuation re- 
turn unless some organic 
iiarrowung follows tint 
healing of the ulc»'r. 
Irregularity in the outline 
of t]i(‘ duodenal l)ulb, din- 
j>artly to the deformity 
caused by (he ulcer itself 
and partly to secondary 
spasm, is always found, 
and alfords ccjnelusive 
(‘Aud(‘nce that an ulcer 
has been j)res(‘nt, but 
unless it is teiuh'r or a 
dt’tiuite mark is s(‘en the 
def(jrmity may be due 
simply to th(‘ scar of a 
healed ulcer. Cpnstipa- 
lion is almost invariably 
present. A test -meal 
gtmerally shows the pnes- 
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Pig is. — Fractional test-meal in case of duodenal ulcer, 

showing hyperchlorhydria and rj^d evayuation. 

Continuous line, total acidify ; dotf^Une, free HCl; 
shaded area, limits of free HCl in 80 per cent, of 100 
healthy students. 


.■Iico of' iiy|..Tclilorliydria (Fip. 18); if a low curve is obtained wU i a 
fractional lest-meal tiiis is penerally due to associated gastritis and is 
re|,la,Td bv a bigh curve if the meal is repeated when treatment l.as 
resulted ill'll aling of tlie ulcer and disai'pea ranee of the gastritis. 

Diagnosis.— When the symploma have only been present lor a sliort 
time an actual ulcer is not a.s a rule present, but a pre-ulceiatl.\.e duosiefliJiS. 
which is likely Vo re.sult in ulcer if not adequately treated. E.xees.siye smoking 
and ovor-fatiguc may give rise U. almost identical symptoms in individuals 
with the hyperstheii’ic gastric diathesis, but the X-rays show no deformity 
of the duodenal bulb and occult blood is aLsent from the stools. 

The diacAOsis from tfABtcM^uker depends upon the later onset of pain, 
the greater relie f on taking food , the rarity of vomiting, the 
hypercEloiliydria curve obtained with a ficactiontfl test-tfeal, he q 
situation of pain and" tenderness to the right of tlie middle line, the more 
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frequent periods of complete freedom from Bym])torri8, and tio* r^'sulfs of 
X-ray examination. The sym]>toms ma/ closely resemble those of cholecy- 
stitis, but in the latter condition the pain is much less regular in its time 
relations, and tenderness over the gall-bladder and pain referred to the right 
shoulder are i’^'quently present. In rare cas(‘s cancer and syphilis of tlu' 
stomach may produce similar symptoms, but the X-ray examination and 
test-meal prevent a mistake in diagnosis. 

Cqmplioations. — The inflammatory swelling round a large ulcer may 
lead to obstruction, the first symptom of which is generally vornitmg. When 
vomiting is present and the stomach is found by the X-rays to be enlargc^l 
instead of small and to empty its('lf slowly, mediciil treatment mn^-l br 
prolonged, and even then may fail to give complete relief, as organic ])yloric 
obstruction may follow the healing of the ulcer. 

Perforation may occur and lead to general peritonitis, or, iniudi less 
commonly, to a localised abscess. Sub-diaphragmatic abscesses due to 
duodenal ulcer are always to the right of flic suspensory ligament; tbev 
may co ntain gas in distinction to those due to appendicitis, which ?irn always 
free from itTlDuodenal ulcers diller from gastric ulcers in showing no 
tendency to become malignant. This is jwobably due to the absence of the 
powerful peristaltic waves which rub hard particles of food against an ulcer 
in the stomach. 


Treatment of Chkonio Gastric and l)om)ENAn Ulcicu 

As soon as a definite diagnosis of a ehronie ulcer has b<*en made, tin* 
patient should be kept in until there, is strong evidence that the ulei-r 
has healed. It is iai(* for this to 0(‘cur in less tlian 4 weeks, and in very large* 
and chronic ulcers or 12 weeks may be required. For tin* t ie*al ineiit of 
liaemafemesis ami the rule's for cornmeneinu feoeiiiui afte'i it. see* Ifa-ma t eme*sis 
(]). 537 ). 

As a preliminary to the treatment of the* acUial gastric or duodenal 
ulcer the teeth should be put into perfect condition, and any infected focus 
nose or throat should be treated; threjughout the treatment the* 
mouth should be kept absolutely clean. If definite chronic appendicitis is 
prt'sent. tla.* appendix sfiould be D'lfioA'ed, but no O])eration sijouid be 
performed on tin; stomach itself unle.-- the ulcer is very large or is givdng 
ris(; to in(*ehariical difhenlties owing to hour-glass eont raci ion or ]>vlori(’ 
obstruction. 

The patient should be kept warm in bed throughout the treatment but 
he should get up every day to have a bath and to open his bowels, the 
difficiJties with which are greatly redticed if a bed-pan can be avoidt'd.’.Jio.. 
smoking should be permitted during the period of strict treatment. 

The object of treatment is to reduce the secretion of gastric juice as much 
as possible, and to keep the hydrochloric acid in the stomach completely 
neutralised throughout tlie day, and, what is almost invariably neglected, 
throughout the night. The evidence is conclusive that free hydrochloric 

whatever additional factors 'hiafl7i:fc7‘oiD 

tnbuted towards its production in the €rst instance. At the same time as 
much food as possible is required to maintain the. patient's nutrition. 
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e8[)ecially when he has lost much weight, as is often the case with gastric, 
though rarely with duodenal, ulcer. Finally, the f ood sbould be a s 
unirritating in itsjaaLfidhanica^ and chemical c haracteristjc£^£j^^ 

Retweeu 5 and 7 ounces ofThTTIc are gj ven^ eVery other hour from 8 a.m. 
to" 10 p.in. inclusive. To each feed 10 grains of sodiiim citrate, which com- 
hnies witTi tlui lime in tin* milt and consequently prevents the formation of 
irritat ing clots by the rennin of tiic gastric jiiicji and is also a valuable alkali, 
dissolved in I or 2 drachms of emulsio jnagnesige, are added ; the latter^ 
contains /grains of oxide of magnesia toj h c drachm . "i’his has the advantage 
over sT)'^^ in Imvinj^tcmr times its neutralising power, in 

giving oil no carbon dioxide, which is liable to distend the stomach on react- 
ing Vvdili the hydrochloric acid, in having a mild a})ericiit action, and in 
producing u very nuieb smaller secondary increase in secretion after the 
initial mnitralisat ion than sodium bicarboiiate, which is the most powerful 
stimulaTit of gastric juice in existence. The luilk can be flavoured with tea, 
(•oifee or co(‘oa, and in cases requiring prolonged treatment the monotony 
of tJie diet can be r(*lieved by the substitution of an equal quantity^ ci^stard, 
junket or arrowroot^ to which ap})le or other fruit j/ily may be aded, for 
<()ne‘ of tli(‘ f(M‘ds, and ])otato, artieljoke or other vegetalie puree for others, 
the latter having the advantage of containing vitamins, which help to 
f)r*‘,vent the patient's general health from deteriorating. Immediately 
before four of tlie feeds half an qqjuce. ob pUvc JiiL ia, takem This inhibits 
the secretion of' gastric Juice ; at tlie same time it su])plies a digestible and 
absulut'iy uidiritaling food of wry high nutritive value in a concentrated 
form. Ijiimediately before three other feeds and last thing at night 
grain of atropine sulphate, or jiiore if the patient can lake it without un- 
pleasant symptoms developing, which has a similar inhibiting effect, is given, 
and 2. or d ounces of cream are julded to the morning feed. 

With this treatment freo a cud is general y'aT^^^^^ from the stomachy 
throughout the day, except before breakfast and after 3 jxiu. One drachm-' 
of tiibasic niQgnesiuin phosphate should be given on waking, half an hour 
alter the .‘i, 4 and 5 p.m. feeds and last thing at night, ■'and »t> any other - 
time, the patient feels any “acidity.’' If the bowels act too mucb, some 
of t his can lie replaced by the corresponding calcium salt. They both have 
tlie iidvantage of not giving rise to alkalosis in spite of acting as efficient 
alkalis in tin* stomach. They can therefore be used in cases of renal in-l 
sufficiency, though no sodium eftfate hor'^magnesia is permissible. ! 

If Thr tlfr-et is in the neighbourhood of the pyloiais and is giving rise to 
any obstruction, continuous hypersecretion of gastric juice will occur through- 
out the night. It is then impossible for the ulcer to heal, and in the past 
it has been supposed that such cases required o])eratiou. But the obstruc- 
tion is generally due entirely or in great part to surrounding oedema and 
intlammatorv swidling and pyloric achalasia, and in such cases, if the ulcer 
can be caused to Jieal, any scarring produced is insufficient to give rise to 
obstruction. At— 1 1 p m-, immediat ely before the last alkaline po\vdi r is 
giv(‘n, the stomach is coraplet^y^’mnptiod by Scnorari’s evacuator ; if not 
more than 2 ounces of fluid are present on two consecutive nights this can 
b(‘ (liscontimu'd. A^doulffiy d^ §ulphate is then given in order 

to inhibit the furtheF secretion of gastric ju'ice. In most cases the con- 
tinued nocturnal secretion is rapidly controlled by this treatment. Before 
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commencing treatment in any cases of partial pyloric obstruction tin* l)lood 
tlrea sliould be estiihated . 

If the patient is constipated, the dose of magnesia should be increased, and 
if the bowels are not opened on 2 consecutive days, an enema should 
be given. If diarrhoea occurs, the dose of magnesia should be reduced 
and that of tribasie calcium phosphate reduced. 

The strict treatment just described should be continued until for 3 weeks 
the patient has had no spontaneous pain, no trace of tenderness has been 
present, no occult blood has been found in the stools, and the X-rays no 
longer show the presence of an ulcer crater. The pain and tenckrness.gciw^r^ 
ally disappear within 4 8 hours : the other signs of healing appear consider- 
ably later, the exact time depending upon the size and age of the ulcer and its 
proximity to the pylorus. 

The diet can now be rapidly increased until at the end of a week e\ ery- 
thing is taken with the exceptions I shall presently enumerate. Mincj^ 
ipeat should be avoided, as the patient should be taught the importance of 
chewing his food so thoroughly that it is fluid in consistence by the time he 
sallows if ; this has the furtlier advantage that the food is mixed with a 
sufficient quantity of alkaline saliva. 

It is not difficult to cause an ulcer to heal by suitable treatment in bed, 
but the predisposing exciting cause, which led to the ulceration, may still be 
present and persist for many years. Special precautions are therefore re- 
quired to prevent a recurrence, and it is advisable to mve written instriUilifiM 
for the patient to follow. 

Tbe^jbi^eth, which should have been put into tlioroiigiily good condition 
at the commencement of treatment, should in addition be overhauled twice 
ayeajc so that the slightest tendency to pyorrhoea alveolarrs oT apTcal 
ihiection can be kept in check. The patient should eat slowly and 
llmxQUghly ; it is a good plan to give him solid food during the 
last days he remains under strict observation, so that he may get into The 
habit of eating slowly, for when the habit is once acquired, it is easy to con- 
tinue in the same way. It should be impressed upon busy men that when 
they have no time to sit down to a proper meal it is better to drink some 
milk or eat some chocolate than to bolt some less digestible solid food. Tough 
meat, new bread and other articles of diet which cannot easily be chewed 
to a fluid consistence should be prohibited. Thus the patient should avoid 
the pips and skins of fruit, whether raw, cooked, or in jam, cake or puddings, 
and pickles, salads and all uncooked vegetables, sm^h as celery ; grci n 
vegetables are 'Best ■ given as purges with butter. No strong tea or cu2ce, 
no aerateS drinks and no alcohol should be allowed, exc(‘pt a very little 
diluted whisky with meals for those who feel the need of it. Condimenta, 
unripe and acid fruit, high game, sausages, curry and inadu-up 
dishes should be prohibited. Ices and very cold and very hot drinks should 
be sipped and kept sufficientlyTdhg in the mouth for tiiem to ajiproximatfi 
to the body temperature when they reach the stomach. The patient should 
only be allowed to smoke in moderation. He should remain strictly on this 
regime until he has Been free from symptoms for 2 years, and should follow 
it in a modified form for the rest of his life. 

The bowels iHoidd be kept regular ; this can be done most conveniently 
by means of light oxide of magnesia, which should he given after each meal, 
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as it helps to neutralise the free acid in the gastric contents. The most 
convenient way to take it is in a fluid prej)^atjon; containing^^d^^am^ of 
magnesia to the drachm, from half a draohm to Ttalf an ounceT)emg required 

is insufficient to control the constipation, a 
tablespoonful of liquid paraffin may be given after one or more meals. 

If hyperchlorhydria is present, it is advisable for a time to continue to 
give a tablespoonful of olive oil half an hour before meals to reduce the 
acidity r* Tafh*rils ~s]iould always have an alkaline powder bj them, so as to 
be abb; to take just enough to keep themselves perfectly cdmforEable at the 
8light(;Ht 8U8[)i(-ion of gastric discomfort. They should be warned of the 
danger of recurrenc(i, and should be told to go to bed on a milk diet jijt the 
first indi« atioii of a re turn of symptoms. If they do this, treatment*lor 
2 r hours is oTten sii fficTenOo ' ward dIF an attack. If, on the other hand, 
tin y wait until the symptoms become fully dev^eloped, a prolonged stay in 
bed will^be required. 

iVn operation should be advised under tlie following circumstances : 

1. At the earliest moment after a perforation. 

2. For pyloric obstruction without sym])toms of active ulceration. 

3. For pyloric obstruciion with syiu])t()ms of active ulceration, w’hich is 
still found to be present after 3 w’eeks of medical treatment. 

4. For a gaslne ulce.r causing organic boui-ghiss contraction sufficiently 
severe to ])r'>clii^e 6-honr stasis in the proximal segment. 

5. When the syiiipcomsrecur alter one or more courses of thorough medical 
treatment foilow'ed by adequate after-treatment ; the number of such course." 
which may be tried (ie[>en(js upon such circumstances as the age, social 
position, occupation and jdace of residtmcc of tlie j»alient ; thus tiie older a 
patient, tlie better his social position, the less strenuous iiis oecupaiion and 
the less important occasional absences from business, and the w’armer and more 
equable the climate, the les.s urgent is the necessity for operation. In my 
experience recurrence is very unusual in the absence of pyloric obstruction, 
if the ulcer has once completely healed, all septic foci have been removed, 
and the after-treatment is conscientiously carried out. 

‘tJ. "As it is very rare for deatli to occur froUT a single gastric ha3morrliage, 
no operation should be performed, except when severe haemorrhage recurs 
more than once, especially in patients past middle age and it appears probable 
that the blood comes rrdiii ,^_sclerqtic..,Y,^sel ayIucIi cannot cpnkact. An 
attempt should then be made to excise the ulcer or, if this is impossible, to 
ligature the bleeding point ; failing this also, a series of sutures should be 
tied round the ulcer so as to cut off as much as possible of its blood supply. 
Whenever possible, it is best to w'ait until the patient has got over the initial 
collapse following a severe hoemorrhage ; the patient should be transfused 
before, and if necessary, a day after the operation. 

7. WiuMi for any reason, such as the persistence of ])ain or of occult blood 
in the stools, it appears possible that a growth is present, the abdomen should 
be ex[)lorcd, and unless a growth can be excluded with certainty, paHial 
gastrectomy should be performed. 

If the ulcer is in the pyloric region, but not otherwise, gastro-enterostomy 
is sufficient. For ulcers situated in other parts of the stomach, partial 
gastrectomy a})pears to be the most satisfactory operation. A gastro- 
gastrostomy is the ideal operation for organic hour-glass contraction. 
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After any operation for gastric or duodenal ulcer, the patient should 
follow out exactly the same after-treatment as after medical trt^atment, or 
various ill results, tlie most serious of which is the production of a gastro- 
jejunal or a jejunal ulcer, may ensue. 


TUBERCULOSIS OF THE STOxMACH 

Tubercle of the stomach is very rare. In miliary tuberculosis t he mucous 
membrane may be involved, but no symptoms are produced. In advanced 
pulmonary tuberculosis a tuberculous ulcer may form, generally near the 
pylorus. The symfdoms are indistinguishable from tb^ dyspepsia common 
in sUrfh cases, unless hfematernesis occurs ; this may, however, he due to the 
presence of a simple ulcer. I have seen one case in which the sympt-oras 
and radiological signs suggested the presence of a simple ulcer on the lesser 
curvature which was becoming malignant ; achlorhydria was present and 
occult blood was found in the stools. Partial gastrectomy was j)erformed ; 
an ulcer was found and the surrounding mucous membrane was thickened 
as a result oi a detinitely vubereiilous infection, w'liich appeared, lir>w(‘ver, 
to be secondary to a siniple chronic ulcer. 


SYPHILIS OF THE STOMACH 

Syphilis of the stomach is ])robably less rare than is geiuTally supposed, 
jri one p.-rinn']! - C-; wnr ;i(*tUil?!y di'^( ovci-d (.McN'r.*). Ii ii:is 

been recorded as develnping at any time Ix'tweiui 4 and 40 years after in- 
lection. A gtiiiiinatous infiltration of the suhinueoirs fissue occurring on the 
lesser curvature ruair tlie pylorus may form a tumour suggestive of a chronic 
ulcer or cancer ; in eitlier case it may |)roduce i)yh>ric obstruction or an hour- 
glass stomacb. Free hydrochlori c acid niay be ab sent, and oeeult blood is 
occasionally iound iif ihc "stoells, liiii obvious lucnioiTliage is. ra,r(‘. The 
|[)()ssil)iliiy oi syphilis sht'uld always lx (ioiisidered when symptoms siigges- 
|livc of cancer are present ; even if there is no histoiy or oilier evidence of 
yy])hilis the Wasscrmanii reaction should he tested. The diagnosis would 
Le confirmed by^ t.lie nxpid improvement with anti-syphilitic. tre,aUuwuiwii' 
spite oT nicTjUTriie of oilier iiun.sures. In oix“ cast^ typical symjiloms of 
(luodmian \vh*.re present, hut no p^’olonged 

Achlorhydria was tlxuV^liscVivifrecr t() Ix’ 
present instead of the hyperchiorhydria. of duodenal ulcer, and there was no 
duodenal deformity *, tin* Wasserrnann oaiction was positive, and rajiid 
recoverj^followed anti-svT>liilitic treatment. . 7 

"carcinoma of the stomach 

^Etiology. — Carcinoma of the stomach occurs most frequently b^tyrepn 
the ages of 1() and ,60, and is rare before 30 and after 70. It is twice as 
common in men as in women. Sarcoma occurs with one-fortieth the fre- 



CARCINOMA OF THE STOMACH 558 

quenoy of carcinoma ; males and females are equally affected, and the 
disease la^^relatTveTy more Jrequent ^der tke age pl30 

(jliniral and jjathological evidence? shows that carcinoma may occasion- 
ally dc'velop from chronic gastric ulcer ; thus in about^G per cent. of .,clmuiic 
ulcer s dixeised by o])eration, which appear innocent to the naked eye, small 
areas are found in the margin which show microscopical evidence of malignant 
(j(‘gcm*niti()ii, and in about> per cent, of cases of obvious carcinoma there is 
patliolo^rical or clinical evideru-e that the disease follow^ed a sim^ile chronic 
u lcer d*Ste wart). 1 believe that a considerable proportion of the remaining 
eastis are a sequeLaL..diXpJgLjc which was either latent or caused 

coinpa rativeiy trivial symptoms. The achlorhydria is not a result of the I 
carmnoina, but of the gastritis which is always found involving the part of I 
the mucous membrane not attacked by the growth. Car^orna generally \ 
in solves the lesser, curyatiye or pre-jjyloric area, less c(jminoniy the fundus 
in tii(i neighbourhood of the cardm and Ihe pyjorie canal, and rarely other 
parts of the atomacn. 

Symptoms. — When an indi^ddual above the age of 40, who has hitherto , 
had a good dijjestioii, suddenly begins to suffer from gastric symptoms, the i 
possibility of cancer should always be considered. In about one -fifth of ’ 
the cases a long history of dyspepsia, suggesting gastric ulcer, is present, the 
local symptoms having recently altered in character and become continuous 
instead or more or less intermittent; at the same time the general symptoms 
become more marked. The })atient suffers from epigastric discomfort or 
pain immiHliately or sopn after meals. After a time the pain, w^hieh is 
generally dull and distressing, but not very acute, becomes continuous, but 
it is still aggravated by meals. In a siuall proportion of cases the pain comes 
on two or tiiree hours after nu'als and is relieved by food, thus simulating 
duodenal uka.Ts, but there are nQ.yer, spontAn^omxerniesipns^.pf. | 

ami aehhuhydria is generally present. At an t^arly stage the appetite 
dimiuisluis, the patient having a special repugnance for n^^ This may be 
the fir, si .svmj)toin, but in exceptional cases tlio aj^petite Is maintained foi 
a time. Ana*inia and nausea occasionally precede all otlier symptoms by 
^oriie luontlis. Flatjilerico is commonly prca<‘nt, the gas brought up being 
at first odourless, but subsequently jiml. VoniilUig is generally present 
sooner or later ; it is very abundant, and occurs at long intervals when 
tlir ]»v]orus is involv('d ; in cancer of the cardiac end oi the stomach it 
imnie<liately iollows swallowing. Vomiting is commonly preceded by pain 
and nnnsf'a, both of which it tempomriiy relieves, but leas completely than 
in gastric ulcer. The voinited matter, cgntailis blood more often than in 
gastric ulcer ; Tt may have tlie appearance of coff ee grou nds. ^ \ omiting 

of blogd tiioue is rare ; but in a very large proporEidu oF cases blood con- 
stantiy oozes from the surface of the growth, so that one or more of the 
H[)e(;imena obt-ained wdth a fractional test-meal may be obviously blood- 
stained, and all are likely to contain occult blood. The oozing is ujiaffected 
by diet, so that occult blood is generally present in every stool exarnii ed, 
how'cver carefully the patient is dieted. The gxowtli sooner or later involves 
the pylorus ia a cousiderablc proportion of cases ; the special symjiloms 
then present are described in the article on pyloric obstruction. 

Tlie patient rapidly loses etxtiligth.-j» n d., W ftiii g h t , the emaciation being more 
than can be accounted for by the vomiting and diminished intake of food. 
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In the late stages the disappearance of subcutaneous fat, loss of elasticity 
of the skin, oedema of the a^bdominal wall, back and ankles, and aneeznia 
give the patient a characteristic cachectic appearance. 

In the earlier stages nothing ^aBnofiiial is found on abdominal palpa- 
tion ; but sooner or later a hard, moderately tender tumour is generally felt. 
It is often most palpable when the stomach is empty ; but may only become 
obvious after meals. 

The X-rays often show an irregular filling defect in the outline of ilie 
stomach, which coincides with the tumour if one is jialjiable, and ofti n 
involves the greater curvature ; the normal j)rogrcss of tlic peristrdtic waves 
is interrupted, sometimes before any obvious deformity is present. 

If there is the slightest reason to suspect cancer a fractional test-meal 
should be given. The resting-juice often contains [)us cells in excess of the 
leucocytes present in a specimen of spittle obtained at the same time, and evem if 
the specimen is not obviously blood-stained red corpuscles are generally found 
on microscopical examination. In (50 per cent, of cases complete achlor- 
hydria is present, and in at least another 20 per cent, there is hypochlpr- 
hyclria ; iu most cases secondary to ulcm* free acid is present, sometimes ue luaJl} 
111 excess. If achlorhydna is present, but not otherwise, the K'stiiig-jiiiee 
generally contains lactic acid. 

Secondary deposits frequently occur in the liver, and the symptoms they 
give rise to may be the most prominent clinical manifestation. Direct 
spread to the peritoneum and omentum is frequent, and irregular abdominal 
masses due to this cause are often palpable ; ascites may occur as a result of 
the malignant peritonitis. A small gland just beneath the insertion of the 
left sterno-mastoid muscle is occasionally involved, and loss frequently 
deposits may occur in tlie inguinal glands. The growth may spread along 
the urachus to involve the umbilicus, where a hard nodular mass can be 
felt. A rectal examination should always be made, as a deposit is not in- 
frequently present in the recto-vesical or recto-vaginal pouch at a com- 
paratively early stage. 

Perforation may occur, general peritonitis being usually prevented by 
the presence of old adhesions, so that a local abscess forms ; less frequently 
the colon becomes involved and a gastro-colic fistula results, the patient then 
rapidly dying from emaciation due to constant focal vomiting and severe 
diarrhcBa. 

Other terminal complications are suppurative gastriti.s, pylephlebitis, 
suppurative parotitis, thrombosis, septic pneumonia, empyema and infective 
endocarditis. 

Diagnosis. — Apart from the history and the discovery of a tumour, 
the X-ray examination is the most important means of distinguishing a 
growth from other gastric disorders. Occult blood is present in the stools 
for prolonged periods in many cases of ulcer, but achlorhydria is rare, and in 
the few cases of veiy ebronie less<u’ curvature ulcer iu whicli tlieiv is no fr(*e 
acid, it generally appears if the meal is rej)eated after washing out the 
stomach. Moreover, the characteristic X-ray appearance of an ulcer crater 
is quite different from the appearance produced by a growth. In gastric 
ulcer, the pain only begins at an interval after meals, and if present when 
:|food is taken it is at any rate temporarily relieved, whereas in cancer the 
^pain begins directly after meals and is never relieved by food. Addison’s 
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(p(?rnicious) arij^pua may closely simulate a. growth of the stomach ; the 
presence of Qp^ult blood in the stools is distinctive of the latter and does not 
occur in t he fonner ; the megalocytosis, high colour index, and positive 
i ndirec t hut negative direct van den Bergh’s test of Addison’s anaemia are 
in striking contrast wiih the abseiK-e. of mcgalocytcs, normal or low colour 
index, and n«‘gative van den Bergh s test of (;ancer, however severe the 
anaunia is. It sfiould ))e reriKunhered that an extensive growth may be 
f)resent even with a luemoglobin ptneentage of KXJ, and on the other hand 
that in extnunely rare eases true Addison’s anannia may develop as a result 
of the aeliloili ydria associated with cancer of the stoniacli. 

Prognosis. The av^uage duration of life after the ajjpearaDce of the 
first syiiiptoiii is It mouths. Temporary iinproveinent may occtir as a result 
of rest, and careful dieting. Death is most frequ('ntJ\' due to exhaustion ; 
in other e.as(‘s it results from one of tlie com])lieations already mentioned. 

Treatment. — Medical treatment is only palliative. The patient should 
he allowed to eat what he likes, but small, frequent and nutritious meals 
are most suitable. The mouth and tongue should be kept as clean as possible. 
Drugs must be employed for the relief of pain, and in the later stages in- 
jections of morphine are generally essential, and there should be no hesitation 
in giving very large doses. 

If pyloric obstruction is present, the abdomen should be explored with- 
out di'Iay, as even if a radical operation is impossible, gastro-jej unostomy 
produces marked, though only temporary, improvement. Apart from this 
indication, laparotomy should never be performed unless there is a distinct 
chance of removing the whole tumour. The presence of secondary deposits 
anywhere in the body and any marked degree of cachexia render the attempt 
quite useless. The most favourable cases are those in which a probable 
diagnosis lias been made in the absence of a tumour or in the presence of a 
comparatively small, localised and movable one. At the operation a con-H 
siderahle margin of normal stomach and the lymphatic glands in the neigh*p 
hourliood should be simultaneously removed. 


PYLORIC OBSTRUCTION 

iCtiology. — Pyloric obstruction is due in the vast majority of cases to 
tie* leMill.s (d duudeiial uleeration or to canxiex* A duodenal ulcer situated 
in close proximity to the pylorus may a.s a result of the oedema and vascular 
engorgement at its edges hmd to obstruction, which disappears when the 
ulcer li(‘als. »Som(dimes more or less permanent obstruction is produced 
by contraction of the fibrous tissue formed by the cicatrisation of the ulcer. 
As much less -common than -duodenal ulcers and are 

generally situated on the lesser eurvaturc some distance from the pyloric 
canal, they rarely cause pyloric obstruction. 

nf the stomach rarely if ever originates in the pyloric canal, but 
in the majority of cases a growth beginning in the lesser curvature spreads 
so as finally to involve the pylorus. Syphilis of the stomach is a rare cause of 
pyloric obstruction. In infants obstruction may result from hypertrophy 
of f he pylorus. 

Spasm is often stated to give rise to pyloric obstruction, but the evidence 
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that it can do so is inconclusive, except in the hypertrophic pyloric etenosifi 

( of infants. On the other hand, there is no doubt that ^clialiuUL th(‘ 
pyloric spliincier is ;i. coiniiion result of duodenal ulcer, a i id f r(n] ue i \ tly 

of a lesser cnir vatu re u lcer, cl ironic cholecystitis and cJironic a])penaTcTnH ; 
it gives rise to definite obstruction, which is, however, Tn{Jni5£^^ 
never causes prolonged stasis or great distension. External pfef^u re very 
rarely gives rise to pyloric obstruction, and sitnple adhesions betwecui the 
pylorus and the neighbouring viscera do not, as a rule, interfere witJi lli(‘ 
passage of food into the duodenum. In exceptional cases, liowevcr, chole^ 
cystitrs inay lead to such strong and extensive adhesions with the pyToms 
that a certain amount of obstruction resiilfs^ 'Gii5tro])tosis never causes 
pyloric obstruction (vide Yiscero])tosis, p. G7i). 

Symptoms. — In the early stages attacks of severe pain may occur at 
varying intervals after meals owing to the viohmt ])(uistalsis of tlu‘. stoinaeli 
in its attempt to overcome the obstruction. Later, nothing more than an 
unpleasant sense of fullness is experienced, especially after iiu^als, but if 
frequent vomiting or treatment by lavage prevents the stomach from Ix'ing 
much distended, attacks of pain are likely to [jcrsist. With aii ordinary 
diet vomiting occurs regularly every day, but this cliaracteristic symptoni 
is less niarkcd if the patient takes a ])land diet wliich leaves lit lie or no solid 
residue. The vomiting generally occurs first in the afternoon or evening ; 
but in the later stages, wh(‘n dilatation lias supervened, large (juaiitilies are 
vomited several times a day and olteji during the iiiglit. Articles of food 
may be brought up which have been eaten many hours or even days I adore. 
The odour ia.yei^ty in non-malignant, and rancid, in nialigiiant eases. In 
malignant obstruction, excessive fermentation and juitndaet mn ittay gi\e 
]ise to very offensive eructation, and in rain; (aiscs this is tie' first svjnptom 
noticed by the jiatient. Wasting is ])rogressive, and the tissin*s* hee(ma‘ 
abnormally dry and inelastic; iji malignant cases a caciuMdic apjM'atance 
is added to the simple starved aj)})earance of non-inalignant obs( met ion. 
Tlie patiejd has generaiiy little appetite, but complains ot great thirst. I he 
urine is seaiity, and obstinate constipation occurs. 

Pyloric obstruction occasionally gives rist‘ to tetany and to symptoms of 
Lirsemia, esp(‘,cuilly in individuals with inefficient kitliieys, as showji b^ an 
increase in the blood-urea. The symptoms are appareiltly j>ailly of a true 
uneniic character and partly ci result ui aikaia;mia, uhieh is only in part 
due to the loss of hydrochloric acid hi vomiting. 

In addition to the symptoms already enumerated, others depending 
upon the cause of the obstruction, such as gastric ulcer or carcinoma, are, 
of course, also present. 

Pyloric obstruction leads to distension of llie stomach. The signs of 
this, together with the method.s of distinction between the malignant and 
non-malignant cases, are considered in the section on the investigation of i Im* 
alimentary canal. 

Treatment. — The treatment of jiyloric obstruction is gastro-ieiuuualojyuy'. 

It is useless to waste time in well-marked cases with lavage or othefliiedicai 
treatment, as the improvement which follows operation is immediato and 
progressive. The immediate mortality of the operation can, however, be 
greatly reduced by preliminary niedical treatnient jpi; The 

stomach is completely emptied' every uiglit by ^^noran'revucuator. Small 
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(juaiitiUm of custard, junket, and similar soft easily digestible foods are 
given during the day, but noljijng tf> driak, saline solution being given by 
reel inn or, if neecssery, siibcutjiTieousI v. By tliis means the tone of the 
slbinach rapidly improves and the danger of severe intoxication due to 
alkalosis or other caus(*s is ovrrcome. 

When the obstruction is only partial, and an active ulcer is present, the 
effect of medical treatment of the ulcer should be tried, as the obstruction 
is largely due to the surrounding inflammation, wliich disappears when the 
ulcer heals, and if the nicer is not very large the scar produced may give 
ris(‘ to no obstruction. 

* Arthur P. Hurs^. 


C'.)NV: ENITAL ]Ivi*ERrRo!>UV OF THE PvLOKU' 

Synonym. — Hypertrophic Pyloric Stenosis. 

Definition. - ddiis i.s a disease of carl^lde, formerly believed to be a rarity, 
but now recognised ns of not j» o<^c ur y^ It consists essentially 
in a great thickening of the py lorus, leading to g astric stasis, with all the 
sym]>toihsA£hat result from siicli a condition. 

./Etiology. — The pa thogen y of the disease is still obscure. The theory that 
it is simply a congenitaf mallormation is not in harmony with the clinical 
facts, and the most generally accepted view is that it results horn 
actipp. of the pylprijc,, the consequence of a lack of cQ-pidiiSjiOB 1 

between the gnstri/* And pyl oric There is some reason to 

su])pose that the Anglo-Saxon and Teutonic races are more afiected by the 
dLsease than tlie Latin, but it is exceptional to get a history of other cases 
having occurred in the familv’. Boys are affected at lea.st four times as often 
as girls, and in a remurkahlv high proportion the patient is the^rst child of 
tbe faniily. 

Pathology. — The most striking change is an immense thickening of 
the [.jydorus, due to ov('rgrowth of its circular muscle-hbres. The stomach is 
dilated, its muscular coat somewhat liype.rtrophied, and tlie mucous membrane 
in a state of catarrh. The other post-mortem appearances are those usually 
met with in inanition. 

Symptoms. — The child has usually been born at full time, after a natural 
labour, and in the majority of cases has been breast fed. T’or a week op 
tw'O or longer all goes well, and then vojniting sets in. The vomiting is pro- 
jectile in character, the stomach contents being violently shot out. The 
vomit is usually larger in quautitj than the last meal, and is often nii xed with 
mucu§ ; the presence of any blood in it is very rare. Meanwhile the child 
loaca wciiili .t. but does noUogkxealiX-iU. aud maintains his strength 
ami activity. The bowels arc obstina tely constipated , and tlie riiOTions small 

most characteristic sign of the disease is the presence of visible gastric 
peristalsis. On inspection of the abdomen waves of contraction can be s^en 
sweeping across its upper part from left to right. Sometimes three sucli 
waves can be seen at once, each being about the size of a golf ball. The 
waves may not be seen unless the child has recently been fed, and if they 
are sluggish in appearing a little gentle stimulation below the left costal 
margin will often succeed in eliciting them. In many cases the overgrown 
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pylorus jjajx . be felt as a tumour by pinching up the deep structures in the 
rigFl ’bypochondrttffi. Sometimes, however, it is so tucked up under the 
liver that it cannot be felt. 

Complications and Sequelae. — The complication most to be dreaded 
is the supervention of an i nfective diarrhoe a, which in these cases is very 
apt to prove fatal. Some de^^ of a Hdosig i s also apt to develop in severe 
cases. There are no sequelae of the ^disease ; if recovery takes place, it is 
complete and permanent, and indeed, many of the patients ultimately attain 
a degree of health and development beyond the average. The hypertrophy 
of the pylorus disappears. 

Course. — The course of the disease varies greatly in ditlcrent cases, and 
depends also to a large extent upon the treatment adopted, but unless 
operation is resorted to, it is always prolonged and recovery gradual. Even 
when the vomiting ceases, the weight may for long fail to rise, and the child 
may remain in a state of inanition, during which intercurrent disease may 
easily supervene. 

Diagnosis. — This should not be difficult, provided the existence of the 
disease is remembered. The vomiting is distinguished from that of indiges- 
tion by its pr ojectile character, and the coexistence of co nstipa tion is char- 
acteristic. The great diagnostic, however, is^ the presence of the vis ibly 
peristalsis, and in the absence of this it is unwise to conclude that the disease 
is present. Mild cases of pyloric spasm ijiay simulate true stenosis, but in 
these the symptoms are less severe, and definite waves of peristalsis are 
absent. The patient is often a girl. Stenosis of the duodenum from con- 
genital malformation may simulate pyloric stenosis, but the symptoms in the 
duodenal cases date/rom birth, and bile is present in the vomited matter. 

Prognosis. — It is very difficult to estimate the chances of recovery or the 
relative merits of different forms of treatment statistically. Much depends 
upon the severity of the particular case, but in gemtral it may be stated that 
no case is so severe that recovery is impossible. Oases treated in private 
do much better than those seen in hospital. 

Treatment. — There are two me hods of treatment — medical and surgical. 
Medical treatment consists in washing out the stomach once or twice daily 
with warm water, and carefully regulating the feeding. If bniast milk is 
not available, dilute peptonised milk is the best substitute, and should be 
given in quantities of one or two ounces every 2 or 3 hours, depending upon 
the degree of vomiting. Drugs are of no help. If under this treatment the 
vomiting ceases, and the weight begins to rise, good and well. If not, or if 
the symptoms have set in early and with great severity, of)eration should hv. 
had recourse to, Ramraatedt’s plan of splitting the pylorus longitudinally 
being the procedure to be preferred. 

Robert Huk’Hisox. 

HOUR-GLASS STOMACH 

iEtiology. — Fu^tiorml^ §tpyruich occurs when atony is associated 

with ptosis of the'^slJomach (orthostatic form). The sagging of the dropped 
organ when food enters it is so great that the lumen of its body is obliterated ; 
when more food is eaten it is held up in the proximal segment of the stomach. 
The obstruction disp.ppcars on lying down (Fig. lit). When a gastric ulcer 

t 
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ia situated in the body of the stomach a ?^™ture ^^7 occur, 

which varies in degree from time to time, and disappears when the abdominal 
muscles are vigorously contracted. A less persistent spasm may occur as 
a reflex result of duodenal ulcer, disease of the gall-bladder, and appendicitis. 
Organic hour-glass stomach results from cicatrisation of a gastric ulcer (Fig. 20), 



('0 {b) (c) 

Fffi. lU. — Orthpstatic hour-pLass constriction in dropped and hypotonic stomach, 
(a) Stomach partially filled ; (6) hour-glass formed by weight of food in lower 
segment of stomach ; (c) hour-glass coustri(;tion disappears with disappearance of 
ptosis on lying do^Fn. 

and very rarely from syphilis or cancer. This condition is much more common 
in women than men. 

Symptoms. — The symptoms of orthostatic and spasmodic hour-glass 
stomach are respectively those of a toav and of the primary organic disease. 
In organic liour-glass stoiiiacli a history pointing to tlie existence of a (dironic 



ia) (h) (c) 

a. 1 * 0 . — Organic hour-glass constriction of stomach, (a) Immediately after opaque meal, 
before anything has passed into lower segment ; (6) Lower segment now filled ; crater of 
chronic ulcer on lesser curvature filled with barium, (c) After gastro-gastrostomy. 

gastric ulc(‘r for many years can almost always be obtained. The symjjtoins 
arc similar to those of pyloric obstruction due to ulcer, with the exce})1ion 
that the amount vomited is generally less, and greater relief is obtained on 
lyin^ down. Visibl(‘. peristalsis cannot be observed, unless the proximal 
segnient is nnnsuariy large. The X-rays are the only reliable method of 
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(li a ggQ.^is : Mk* coii.striotion (*an Iw saeii wiietiier Mm? })af in standing? or 
lying down, and in Mie former position the neck passes frojn a ptdnt somewhat 
above and to the right of tin" lowest part of tlie proximal segment. In most; 
cases th<‘ crate]- formed by (he nicer on the lesser (nirvat u it can also he 
recognise.d . 

Treatment. — In organic hour-glass stomach an anastomosis should l)e 
made between the upper and lower segments of the stomach (gastro- 
gastrostomy). (fa^tro'jejunostoniv and partial gMst-reclomy should ic'VfT be 
performed, unless pyloric obstruction is also prcs«‘nt, in which cas(' gastro- 
jejimdstomy is r('quir('d in addition to a gasi ro-gastroslimiy. 

Arthur F. fluusi . 


DISEASES OF THE INTESTINES 

EXAMINATION OF THE INTESTINES 

Size, Shape and Position of 'ihk {a)lon 

The coocum and iliac colon are the only parts of the bowel which are always 
palpable under normal conditions. In very thin individuals and in patients 
with very lax abdominal muscles the whole colon, exce})t t in" splenic flexure 
and the pelvic colon, can often be f(‘lt. Apart from these cfinditlous, the 
colon may become pal[iab]e wdicn in a state of spasm or when filled wit h hai’d 
faeces, and tumours involving it can often be recognised by ab iomiual exami- 
nation. In all intestinal cases a rectal examination must be made, as bv 
this means not onl}' the rectum but. also jiart of the pelvir colon can bo 
pa][)a lod. For;) tlinrough. investigation of tin* siz(*. sliapc and positi(Ui of (hr 
whole colon in tiu*, erect as well as the horizontal postures an X-ray examina- 
tioD after a barium meal is essential. The pelvic colon, and less frequenfly 
the descending and ibac colon, cannot alw-ays be seen satisfactoril v, as tljoy 
may only be full in the early morning, and defiecaticio empties them com- 
pletely before it is convenient to make an examination. In such casos a 
barium cn cun a renders all parts of the colon easily visible ; the ariifiei.il d.s 
tension produces a considerable amount of distortion, t he eri-or due to which 
can be overcome by making an additional examination after most of \ \\v liuid 
has been allowed to escape. 


Motor Functions 

(a) Palpation.— In all cases of chronic constipation an abdominal and 
rectal examination should be made. It is important that no iDcdicirn" or 
enemata should have been taken for 24 hours, but before this the colon should 
be emptied by whatever means are most efTective. The abdorneft and 
rectum can then be examined in order to ascertain whether there is an accu- 
mulation of faeces in any part of the large intestine after an attempt has 
been made to open the bowels without artificial assistance. An accumula- 
tion of faeces in the caecum and ascending colon or in the transverse colon 
indicates stasis in these situations. If more than a very small quantity is 
found in the rectum and the patient has no de.sire to dcfiocatiy, dyschezin can 
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be diagoosed. On the other hand, if the rectum is almost or completely empty, 
the constipation must be due to delay in the passage through the intestines, 
except in the somewhat rare cases of dyschezia in which there. is inability to 
pass faeces from vie colon into the rectum ; a mass of hard fajchs can 

then generany be felt through the anterior wall ol the rectum. 

(b) The ciuircoal method. — By giving two or three charcoal lozenges with 
some food 8 hours after defaecation and observing after what interval black 
faeces are passed, the total time taken in their passage through the alimentary 
canal can be ascertained. If, for example, a patient’s bowels have been 
open#d at 8 a.m., charcoal should be given at 4 p.rn. tlio same day. If some 
of the charcoal is not passed at the latest the second morning after it was 
taken, the patient must be regarded as constipated. Tlie method has, how-|j 
ever, the great disadvantage of giving no indication as to the part of the bowe^ 
in which stasis occurs. 

(c) X-ray examination . — The only r<4iable means of determining whether 
a ])atient is suffering from chronic intestinal stasis, and of ascertaining exactly 
wlnit parts of the alimentary ('anal ar at fault, i - a .serier of examinations 
with the X-raya. 

tl.xaniination with the tliiorescent screen gives much more information 
tlian is obtainable from radiograms. If the bowels are not spimtaneoiisly 
opmied, an miema should be, givi'ii on two (M»nse( ULi\ c mornings, on the second 
of wiiich the 0 {);ique meal is taken. It is v( I’V im}*(ni:int to disconiiuue 
tlie use of all aperients for at least 48 hours before the first examination, as the 
intestinal functions might otherwise be observed whilst still under their 
influence instead of under natural conditions. No more aperients and no 
enematA should be used till the examination is finished, l>ut the patient should 
make an atterupt each morning to ox>en the bowels naturally. If the attempt 
is successful, the stools should be examined in order to ascertain whether any 
of the salt has been evacuated. During the whole period of the examination 
the patient should follow bis usual occupations and take bis ordinary diet, 
in order that the activity of the bowels may be investigated under natural 
eoiulitions. An examination should be made in the morning and evening 
of each day until all or most of tin; barium suljihate has been passed in tlie 
fmees or has reached the rectum. 

{(1) Barium enemata . — Although an opaque meal is the best means of 
obtaining information of the motor 1 unctions of the eolou. an ox>aque enema 
izenerallv gives earlier and more exact information concerning tlie jiossible 
presence of a stricture, especially in the pelvic colon, w^hich cannot often 
be satisfactorily examined by the former method. A su^jension is niiide 
by adding barium sulphate to a mixture of a x)iiit and a half of water y>*itb 
14 ounces oF acacia mucilage*. The patient lies on Ids back, and the fluid is 
run in from a funnel at a pressure of between 1 and 2 feet tliroiigh a tube 
introduced just within the rectum. It often readies the caecum in a minute 
and almost invariably within 5 minutes. Patients rarely experience any 
difficulty in retiiining the fluid untirthe examination is complete, when part 
c,an bo run out through the tube by wldch it was introduced, the rest being 
evacuated in the ordinary manner. . 

An organic stricture of the colon generally obstructs the passage of the fluid, 
the shadow muling at the seat of the obstruction, which can he overcome only 
incompletely or not at all by waiting an additional 10 minutes, by ing,t^3-8ing 
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the prcspure of injection, by massage and by changes in posture. The £ow 
of the'cMieina is often prevented in cases of growth, long before there is any 
clinical evidence of obstruction ; the bowels may still act normally, or 
diarrhcBa may be present, and an opaque meal may pass through the whole 
colon without delay. Tliis is probably due to the occurrence of a spasmodic 
contraction of the bowel, which occurs at the seat, of obstruction as soon as 
the enema reaches and distends the ])art iimnediat«‘ly below it. An opaque 
meal or, more readily, an opaque enema may show tlie ])r«‘sence of a filling 
defect in the colon caused by a growth. It also shows the. exact length and 
position of strictures due to other causes, and it is the only wav in wldclj 
the presence of divert ieiila can be definitely determined. 


Examination of ¥mceh 

The consistence, smell, colour and reaction of tlie stools should be 
noted, abnormal acidity indicating excessive fermentation and abnoxnial 
alkalinity excessive putrefaction. The presence of mucus, blood or ]>us in- 
dicates organic disease ; if the two former are intimately mixed with the 
stQoJ.s, the blood being only \>rescnt in an altered condition recognisable by 
chemical means, but not by the microscope, they probably come from the 
small intestine: the larger the fragments of rmiciis ami tin*, brighter tlie 
colour of the blood the lower is their source. The jircsence of pus alwaj^ 
indicates disease of the colon, as any produced in the small intestines n 
digested. Tlie presence of excess of undigested meat or vegefnhlc fooii 
should b(‘ ’irtfcd. 

Pale, bulky stoots generally indicate the presence of excess of fat. It is 
important to ascertain whether this is chietiy in the form of neutral fat, as in 
pancreatic insufficiency, or in the form of fatty acids and soa])s, as in deficient 
absorption caused by obstruction of the lacteals with normal pancreatic 
digestion. This can generally be decided by microsco[)ical examination, 
but in doubtful cases an accurate chemical analysis sliould be undertaken. 

Microscopic examination may reveal the presence of blood cor[)useles, 
})us, aiiimbse or their cysts and tlie ova of intestinal wtTins in addit.iuii to 
fragments of animal and vegetable food which liave esca))(Ml digt^stiom 

Occult h?ood.-— When blood is swallowed or is derived from an ulcer or 
growth in the stomach or an ulcer in the duodenum, it is evacuated in the 
stools partly as acid Inematin and ]airily as hirmatoporphyrin. Both also 
appear in the stools when tbe blood originates in ’the colon unless diarrlioea 
is present, when the blood docs not remain in the bowel long enough for the 
former to be converted into the latter. The chemical tests fin “ occult 
blood ” — traces of blood insufficient to produce any change in I he a|»p4‘arance 
of the faeces — depend upon the conversion of a substance witli little or no 
colour, such as guaiac or benzidine, into a coloured 8ubst,ance when oxidised 
by hydrogen peroxide in tbe presence of a carrier, such as hoematin. 
Haematoporphyrin, which contains no iron, does not giv(‘ tiie reaction. 
The spectroscopic examination of the stools should also be u.sed, as trace,s 
of hsemitbpdrpbytill,' WMbh is occasionally present in the absence of acid 
haematin, would otherwise escape recognition. Moreover, a positive 
spectroscopic finding is valuable confirmation of a positive chemical 
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reaction, as, although it is much less sensitive, there is less chance of 
error. 

Before examjjninjj. the stools, the patient is given a haemoglobin -free diet. 
Chl^^rophyll should also be excluded, "as it gives a feebly positive guaiiac 
reaction and its many-banded spectrum may cause confusion In the spectro- 
examination. A charcoal biscuit is given with the first meal on the 
restricted diet, and the first and subsequent stools passed when the faeces are 
no longer blackened by the charcoal are examined. For the guaiac and 
J^]^.ctl.QLacopic teste A small amount of fieces is macerated with glacial acetic 
acidfnto a thm paste. An equal quantity of ether is then added to extract 
the pigment ; the ethereal extract is ])oured off, some being kept for the 
spectroscopic examination. Two or three drops of tincture of guaiac arc 
added to the remainder ; a small quantity of ozonic alcohol is then poured ^ 
in, and a change of colour is looked for at the junction of the two fluids. A 
positive reaction ” is one in which a deep blue colour rapidly appears ; 
a '* feebly positive ” reaction is one in which th<‘ colour is faint purple, bluish, 
or greenish. 

A positive guaiac reaction signifies the presence of occult blood, and a 
positive spectroscopic examination shows that it is present in fairly con- 
siderable quantities. A negative guaiac reaction proves the absence of 
occult blood, except occasionally at the end of a period of haemorrhage, 
when the spectroscopic test may alone be positive, as the traces of blood still 
preseni may then be completely converted into hacraatoporphyrin, which 
gives a characteristic spectrum, but does not give the chemical reactions. 

the abstmee oTliamiorrhoids' and of bleeding from the mouth, throat 
and nose, the fuesonce of occult blood is strong evidence that ulceration is 
present in the stomach or intestines. When symptoms pointing to gastric 
(u* duodenal ulcer and gastric carcinoma are absent, a suspicion of cancer of 
the intestine receives important confirmation. 

A t>acleri()logieal examination of tiie stools should always be made in 
eases of diarrhma, witii or without colitis. The ])resence of a relative' excess 
of st relit ococci, or the presence of abnormal varieties of the />. cnli, or of 
ent('ric, parent (uic, dysentery and tubercle bacilb, may lie discover'd. If a 
sigmoidos(’()|)ie examination is madi‘, a swab should be taken for baeleiio- 
logical examination directly from tlie mucous membrane ; if any mucus is 
seen, tiiis should be taken for the jmrpose. Tn douhaftil eases the agglutinat- 
ing pow(‘r of llui ])aTi<‘nt's blood for the baet<'ria isolated from tlie stools 
Ntionhl be 

SiGMOiDoscoric Examination 

1 n all cases in which there is any possibility of organic disease of the pelvic 
colon or rectum a sigmoidoscope should be passed after a preliminary digital 
('xaminalion. No special pre])aration is requir'd, but the patient should 
end(‘avour to g(‘t Ids bowels emptied as eomplet('ly as possible V>efor' tlie 
(‘vaeaiation without the aid of aperients or miemata. The signioido>^ 
is passed most satisfactorily without an anaesthetic in the knee-elbow position. 
If digital examinat ion ja painfu l owing to inflammation of the anal canal, 
a cocaine selfT^ule should be applied in order to aneesthetise it before the 
sigmOtdoscd’pe is iiassed. 

Arthur F. Hurst. 
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FUNCTIONAL DISORDERS OF TJIE INTESTINFS 

CONSTIPATION 

^ Definition. — Constipation may be defined as a condition in wliich none 
|ol the residue of the first meal taken after defaecation is excreted within 
the next 48 hours. 

-Etiology and Pathology. — Constipation may be due to (1) the passage 
through the colon being delayed, whilst defsecation is normal — 
^tipcUion; (2) the evacuation from the pelvic colon being inadequately 
performed, whilst the passage through the colon is normal — dyschezia ; 
and (3) insufficient formation of fsecas. 

1. Colio comtipation . — Delay in the passage of foBces tlirough the 
intestines is due to their motor activity being deficient, or to the force re- 
quired to carry the faeces to the pelvic colon being excessive. The motor 
activity of the colon may be deficient owing to weakness of its musculature, 
deficient reflex activity, inhibition, or uncontrolled and irregular action. 
Weakness of the musculature may be due to congenital hypoplasia, which 
is the cause of the constitutional constipation from which several members 
of a family may suffer ; acquired hypoplasia, which is the cause of senile 
constipation and the constipation which may follow such local diseases as 
dysentery ; and functional insufficiency without structural change, as in 
all conditions leading to malnutrition and general ill -health. 'rin^ rell(‘xes 
which maintain intestinal activity may be deficient owing to the st imiilal ion 
being too weak on account of want of exercise or lack of iiKM iianical and 
chemical stimalants in the food, or to (leficiency in iiormones, particularly in 
hypothyroidism. They are also deficitmt when the excitability of ti)(‘ inucoiKs 
membrane Is impaired as a result of long-continued irritation by purgatives. 
The inhibitory sympathetic nerves may be .stimulated c(mtrally i)y depr«\ssiiig 
emotions, and retlexly in painful di.seases and iniuries of any yinrt of th(“ 
body, but particuhtriy of the abdominal and pelvic viscera. 

Constipation may result from painful spasm, induced reflexly by the 
presence of an irritant in the colon of a patient with an abnormally excitable 
nervous system, due most frequently to neura.sthcnia {enterospasm, spastic 
constipation). The irritant which gives rise to tlie exaggerated reflexea Is in 
mdsTcases hard faeces, which have been retained as a result of constipation, 
caused by insufficient and unsuitable food and too little exercise. The 
reflex may also be excited by disease in other parts of the abdomen, especially 
chronic appendicitis. Similar spasmodic contractions of the im-cstineH occur 
as a result of excessive smoking, and in lead poisoning. 

The work to be done by the intestinal musculature is excessive when 
the consistence of the fseces offers more tlian the normal degree of resi.stance 
owing to inailfficient con of water or its exccs.sive loss in the urine 

or sweat, and wKen there is a diminution in the intc.sTiharTitmen to 

stricture or pressure exerted from without. 

2. DyseJiezia . — Dyschezia is due to a want of proper proportion betwinui 
the power of expelling the fjBce.s from the pelvic colon and rectum, and tlie 
force required to do thi.s completely. It may therefore be due to inefficient 
defiecation, or to an obstacle to efficient defalcation, such as abnormally 
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har(j and bulky ffieces and stricture^ of the rectum and anal canal. Dyschezia 
due to inefficient defflBcation is the most common cause of severe constipation, 
and is generally of nervous origin. It often originates in neglect to respond 
to the call to defsocate owing to laziness, insanitary conditions of the w.c., 
or false modesty. The rectum gradually dilates so that an increasing 
quantity of f feces is needed to produce the adequate internal pressure required 
to give the sensation of fullness, which is the natural call to defaecatiou. 
Finally the sensation is lost completely. But the patient is still capable of 
emptying his rectum if he tries. He has, however, by now often convinced 
hirasdf that he cannot get his bowels to open unless he takes enemata or 
such enormous doses of aperients that the fluid fjeces practically act as 
enemata. He thus suggests to himself that his rectum is powerless to act 
by itself, true hysterical dyschezia being produced. 

Dyschezia may be due to various other causes, such as weakness of the 
voluntary muscles of defaecatlon, the assumption of an unsuitable position 
during defaecation, and voluntary inhibition from fear of pain in diseased of 
the anus and the neighbouring organs. But whatever the primary cause, 
the final result is the same. The incomplete evacuation of the rectum 
results in an acoumulatioii of fseces and consequent atony and dilatation of 
the foctum. 

Congenital deficiency of the muscle-sense of the rectum is the cause of 
the dyschezia of infants, in whom the slight additional distension produced 
by the tTrtTAdttCti6il of a fing(»r or a piece of soap into the rectum results in 
an adequate stimulus. In the majority of cases the muscle-sense develops 
when the infant grows older ; but this is occasionally the starting-point of 
dyscliezia which lasts through life. The rectal muscle-sense is abolished 
or defective in diseases of the spinal cord, in which the defsecation centre 
itself or the fibres connecting it with the brain are involved. 

3. The third great class of constipation is due to the quantity of fseces 
formed being insufficient to produce an adequate stimulus in the pelvic- 
colon and rectum, and to a less extent in the rest of the colon. The in- 
sufficient hulk of fieces is due to an inadequate quantity of food residue reaching 
thgi^ colon as a result of anorexia or of oBSopbngeal or pyloric obstruction, or to 
• ‘xeesslve digc.-uion of food, t]je result of. a greedy bowel/’ 

Symptoms. — Many people regard themselves as ill if they do not have 
one action of t he ]>owels a day ; but this is really nothing more than a question 
of convenience, being found to suit the habits and diet of the majority of 
civilised people. Perfect health may be maintained by individuals who 
deffpcate regularly two or three times a day, and by others who obtain an 
evacuation once in 2, 3 or more days. The latter, so long as defsecation, 
when it does occur, is complete, can no more be regarded as diseased than 
those otherwise normal pcoj>le, whose hearts beat only forty or fifty titnes 
a minute. The majority, however, although they may suffer no incon- 
venience for a considerable time, finally develop symptoms due to frecal 
accumulation, gradually increasing quantities of freces being retained. For 
prartieal purposes, therefore, an individual may be considered constipated 
if his bowels are not opened at least once in every 48 hours. A less frequently 
recognised t'aifety of constipation is that in which insufficient faeces are 
exmWed. idthough the hoh^Ts mav be opeiml every day — a condition 
■ intdogous to ret <01 (ion of unne with overftow. 
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It is important to distinguish the symptoms of constipation from those 
of the conditions which may give rise to it. There is no doubt that neuras- 
thenia., insanity, epilepsy, asthma, nephritis, diabetes, j)ainfiil ])elvic dis- 
orders and many other diseases may be greatly aggravated by constijmtion. 
Apart from these conditions, headache, mental and physical fatigue, vertigo, 
anorexia, and pigmentation of the skin may result directly from intt's- 
tinal intoxication and the reflex effects of consti})ation. Toxic symjfloms 
rarely develop unless stasis occurs in the csecum and ascending colon, in 
which the fjBccs are still soft. Reflex symptoms, on the other hand, occur 
chiefly in dyschezia as a result of the pressure produced by hard fa3ces. The 
latter differ from the former by their almost instantaneous disaj)])earanc(‘ 
on defaecation. Fsecal retention is a common cause of intestinal flatulence 
and colic. In rare cases a faecal tumour and faecal obstruction occur. A 
faecal accumulation in the rectum may cause haemorrhoids, pruritus ani, 
catarrhal and ulcerative proctitis and neuralgic pains in the back, down the 
legs, and in the female pelvic organs. Hard faeces make defaecation painful, 
and their passage may give rise to anal ulcers. 

Diagnosis, — It is comparatively rare for a patient to consult a doctor 
on account of constipation without having already attempted to cure him- 
self with aperients. But no accurate diagnosis can be made until it has been 
ascertained whether he is actually constipated at all. The symptoms gener- 
ally ascribed to auto-intoxication caused by intestinal stasis are often 
really produced })y purgatives, which lead to the absorption of excess of 
toxic material by hastening the half-digested contents of the small intestine 
into the caecum, where fermentation and putrefaction are consequently 
I increased, and by causing the contents of the transverse, descending and 
I pelvic colon to be fluid instead of solid, so that absorption of toxins con- 
I tinues tliroughoul the length of the bowel instead of in the caBcum and 
' ascending colon alone. In spite of his probable protests the patient is 
instructed to see what happens if no drugs are taken for 3 days, an effort 
being made to open the bowels each morning. In most cases he loses his 
abdominal pain and his so-called toxic symptoms. The bowels aie often 
opened daily, in which case a diagnosis of hysterical psaido-cofu'lipat ion can 
be made — hysterical because the patient had suggested To Tmnself7 as a 
result of faulty education combined with the reading of pernicious aclvej tis* - 
ments, that ho was constipated and required aperients to kcc]> himself well, 
whereas a little p8ychothera))y, in the form of explanation of the physiolog; 
of his bow^els and tin* origin of his symptoms, and j>crsuasi<m to 1 j\ t(. opcm 
his bow^cls each morning wiihout artificial help, result in a cure. In many 
oases, however, the patient does not succeed in opening his bowels, although 
he may feel more comfortable than when he was taking drugs. A second 
abdominal and rectal examination should novr be made. If no sign of 
organic disease is present, and the rectum is found to be filled with faicos, 
dysebezia can be diagnosed. In spite of this the patient luis no dr^.sire to 
open his bowels ; a normal individual would feel an urgent call to clefincatiou 
under such condiUona, but t\ie rectum baa been allowed to dilate by being 
constantly lull of faxes and the call to dcfiecation is no loriigu' fell. 

In severe cases it is advisable to examine the intestinal functions with the 
X-rays, a barium meal being given after the patient has discontinued taking 
aperients (Fig. 21). Ileal stasis should only be diagnosed if no trace of barium 
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tiae reachj^ tke paecum ^ iiouis ajttei tJtip ppaque meal, or if a considerable j 
quantity ojUjariurP-t^ontaining chyme is still in the end of the ileum 10 hours | 
after the meal,. If most of the barium is still in the caecum and ascending 
colon at the end of 24 hours, stasis is present, even if a little has passed 
toTEe more distant parts of the colon ; but a faint shadow of the caecum 
is often visible in normal individuals even 3 days after the meal. If the 
splenic flexure was reached in 24 hours, and the greater part of the barium 
is in the transverse colon at the end of 48 hours, there must be stasis in this 
part of the bowel. 

Treatment. — Under no circumstances should the patient fail to make 
an eflort to open his bowels after breakfast, even if he feels no desire to do 
80 , and a call to defaecation felt at any other hour in the day should be obeyed 
at once, at whatever inconvenient time it may occur. Sufficient time should 
always be spent over the act of defaecation, and it is often advisable to pay two 
visits to the closet at short intervals. In order to prevent the temptation 
to hurry over defoecation the closet should be clean, devoid of smell, and 
properly warmed in winter. In dyschezia a footstool 9 inches lower than 



21. -U\^schezia in a girl of 17, whose bowels had not been opened for 0 weeks when 

admitted to hospital. (First cose of constipation ever examined with X-rays : 

1 obruary 1907.) 

the seat should be provided, and in severe cases the patient should crouch 
over a i)ed-})au placed on the floor. In many cases of dyschezia no treatment 
is required beyond explaining to the patient the nature and cause of his 
condition, and persuading him to give up aperients and to make an eflort 
to empty his leciuin, which he must realise is quite capable of doing 
its work. 

It is most important to see that sufficient food is taken, as constipation is 
often as much due to its insufficient quantity as to its unsuitable quality. The 
diet should contain an increased pro])ortion of vegetable foods, especially 
those which contain much cellulose, organic acids and sugar. Fresh or dried 
fj[uit should bo taken three tinges a daj^, and green vegetables or salad should 
be eaten at lun^^j^ dinner. Stewed prunes taken at breakfast, the 
number being regulated according to of constipation, are especi- 
ally valuable. Porridge and cream and wholemeal brown bread are also 
useful. Care should be taken that sufficient fluid is drunk ; a glass of cold 
water taken on rising in the morning often helps the bowels to act after 
breakfast. 

The majority of cases of constipation can be cured without drugs if 
proper treatment is instituted at a sufficiently early stage. In dyschezia 
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purgatives are either absolutely useless or they only have an efiect when 
fluid stools are produced, a considerable quantity of fluid and nutritive 
material being thereby wasted. In the treatment of diseases which are 
aggravated by coexisting constipation, jmrgatives should be regularly 
given. They are also useful for making the stools soft when defpDcation is 
painful as a result of inflamed haemorrhoids or anal ulcer and in diseases 
of the pelvic organs, and when straining at stool is accompanied by danger, 
as in patients liable to cerebral hfernorrhage. In those cases of constipation 
due to other causes, in which non-medical treatment ])roves insutfieient, 
purgatives must also he used, but an effort should be made to dispense witli 
drugs at the earliest possible moment. The stool produced by an aperient 
should be normal in size and consistence ; the dose should be so regulated 
that one stool is passed every day and the desire to defcecaU^ is felt im- 
mediately after breakfast. An infusion of senna pods in cold water is 
parttcnlarJy nsefnl, as the dose can be regulated from day to day by tl^e 
patient; an alfempt should be made "at Tniervals to Tcdltce the number 
used by one at a time, until finally none may be required. 'The aperient 
sliould cause no pain or discomfort, and should not irritate tiie intestinal 
mucous membrane suliiciently to y)roduce any mflammatory change, if it 
is probable that the ])iirgative will be requirt'd permaTientJy, one such as 
aloes, cascara or senna should be chosen, whicli is likely to maintain its 
good effect without any increase in the dose being required. 

In constipation due to a greedy colon the bulk of the faeces must be 
increased by the administration of some unirritatiiig suhstanoe, such as 
li<|uid j)aratiin or agar-agar, which passes through the intestines without 
undergoing decompo.sition or absorption. Liquid paraflin is ])articularly 
valuable when the faeces are hard and dry ; it is therefore useful in other 
varieties of coiisti})atioa besides that due to a greedy colon, as frTces always 
become hard and dry as a result of their abnormal retention in the bowel. 
In dyschezia also the soft stools which result from its use are exjjelled with 
less difficulty than ordinary faeces. From 1 drachm to 1 ounce should be 
taken immediately after meals two or three times a day. 

The majority of cascB ot mo icrateiy severe constipation are more or less 
cumulative, excess of fcoces being always present in the large intestines. It 
is therefore neceBsary that the colon should be completely evacuated before 
other methods of treatment are adopted. This can best be done by washing 
the colon out with a pint and a half or two pints of warm water run into it from 
a douche can at low pressure through a tube inserted just beyond the anal 
canal. In rare instances the rectum can only be emptied by means of the finger. 

It i.s essential in tifating dyschezia to keep tlie itieliim and pelvic < <>Ion 
empty, so that they may in ^irpe regain their normal tone and* contractile 
power. This can be accomplished by the use of euemata of water or 
glycerine every morning, but only if a prolonged attempt to deffocate 
naturally has proved unsuccessful. The bulk of the water enemata and 
the strength of the glycerine enemata should be gradually reduced. As a 
rule the tone and contractile power slowly return and a cure finally results. 

.exercise in the open air is one of the iriost important means of 
preventing constipation, especially in individuals who follow a sedentary 
occupation. When any of the voluntary muscles of defamtion are weak, 
considerable benefit can be gained by the performance of Swedish exercises 
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every morniiig and evening. Special attention should be devoted to the 
levator ani muscles, especially in women in whom the pelvic floor has been 
injured during parturition, and in cases in which there is any tendency to 
prolapse on straining at stool (vide p. 676). If constipation is due to want of 
activity of the intestinal musculature, the condition of the latter may be 
improved by deep abdominal rn^sage. This should be directed particularly 
to the part of the colon in which the X-rays have shown that stasis occurs. 
Its elJicacy is greatly increa8(.*d if the first treatment is given during an X-ray 
examination, as the masseur can then see the exact position of the colon and 
can find what manipulations have most effect upon it. 


DIARKHCEA 

Definition. — Diarrhoea is a condition in which ffuid stojola. are passed. 
Defjjecation generally occurs several times in the day, but mere frequency 
of defiecatiou is not diar£hoea, for this may even be associated with constipa- 
tion. The bulk of faeces excreted in 24 hours is generally excessive, but this 
again is not an essential factor, as excessive foeces are occasionally formed 
when the passage through the alimentary canal is not abnormally rapid. 
The one essential factor in diarrhoea is the abnormally rapid passage of the 
footTresidue through the alimentary canal ; diarrhtea is therefore the direct 
counterpart of the form of constipation which 1 have called colic constipation. 

.(Etiology. -1. Excessive Stimulation of Motor Activity. --- The most 
common cause of diarrhoea Ls the presence in the food of excess of the mechani- 
cal and chemical stimulants of intestinal activity. Thus over-indulgence in 
green vegetables, salads, and still more frequently fiTiit, is a familar cause. 
Uheinical irritants may also be swallowed in decomposing food, as in some 
cases of fish and meat poisoning, but food more often causes diarrhoea by 
giving rise to a bacterial infection of the intestine than by the introduction 
of pre-form(Hl toxins. Diarrhcna very frequently results from the habit of 
uiKiug apeiieuiUi, ciliicr in excess of what is required for the correction oi 
(hironic constipation, or even when the bowels left to themselves would act 
quite normally. Thus many of the symptoms often ascribed to constipation I 
ire really due to the diarrhoea caused by purgatives, as it results in the absorp- j 
! ion of excess of poisons from the f oO fluid feeces. 

riironic diarrhoea is most commonly due to infection with some patho- 
LM'iiic organism which gains access to fie intestines in contaminated food or 
water. Acute diarrhoea is most frequently the immediate result, but it often 
becomes chronic, or it disappears temporarily and is followed by recurrent 
.Kuite attacks, which may be separated by periods of constipation. In some 
tie infection is derived from a septic focusiu the mouth, nose or pharynx, 
;ind in rare cases chronic appendicitis is the source of a chronic infection of 
in* coloj!. C'omn luicudyv. Lip* teria, such as liie puivnlerie grouj), aet chiciiy 
on earbpliydrates and may load to excessive fermentation. Others, sucli as 
sti;ept.ococei ami ya no us anaerobes^ act on proteinic and lead to putrefactive 
diarrluBa. Intestinal carbohydrate dyspepsia (vide p. 582) only rarely gives 
rise to diarrluea in spite of the excessive growth of enterococci, hut deficient 
'ligestipn of prpiteins, either resulting from gastric or })ancreatic insufficiency, 
lead to a non-infective putrefactive diarrlioea. Deficient digestion of 
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iat owing to pancroatic insufficiency or obstruction to the outflow of pan- 
|creatic juice in obstructive jaundice occasionally leads to fqttij diarzk^ 
I which must be distinguished from chylous diarrhoea in which excess of 
I fatty acids and soaps are passed owing to obstruction of the lacteals by 
disease^of the mesenteric glands. 

! Diarrlicea is often gastric in origin. This c/astro(fcnous diarrhoea may 
occur when tlie gastric juice is deficient or absent. An abnormal number 
of organisms reaches the intestines in these circumstances, as the partial 
protection afforded by the bactericidal action of the hydrochloric acid in the 
stomach is lost. As the connective tissue of meat and the cellulose of vege- 
tables are normally softened by the hydrochloric acid of the gastric juice, 
undigested lumps of meat and fragments of vegetable leave the stomach 
and pass through the small intestine to the colon, where they are liable to 
undergo bacterial d(‘C()m])Osition. The irritation of the mucous meinbraiK 
of the intestines by the insufficiently divided fragments of food and by tlu* 
products of bacterial decomposition leads to diarrhoea, which may beconn* 
aggravated by secondary entero-colitis if the irritation is sufficiently intense* 
or ])rolonged. Similar gastrogenous diarrhoea may occur after the jicrform- 
ance of a ga.stro-jeiunostomyjthe food leaving the stomach with such rapidity 
that the in^tTStihes are overwhelmed with undigested and irritating food. 

Lastly, chemical stimulants to intestinal activity may be produced in 
the body and excreted into the colon ; this is the cause of diarrhoea in uraemia, 
Graves’ disease and septiciemia. 

2. OVEK-ICXCITABILITY OF THE NeUKO-MUSCULAK MeCHANISM WHICH 
CONTROLS THE INTESTINAL MOVEMENTS.— -(a) Licntcric OT fosl-'prandutl 
diarrhoea. ■ Under normal conditions the entry of food into the empty 8tom«nch 
gives rise to a g^stn2:cqlicj<^^^ which is the chief stimulus to the movements 
of the colon. In most individuals this is only followed by defcccalion after 
breakfast, as tiie pelvic colon is then full, and the sudden passage of fmees 
from it into the rectum gives rise to the call to defecation. -Sometimes 
the gastro-colic reflex is abnormally active. This may only manifest iteelf 
after breakfast ; a formed stool is passed first, but in the course of the n(‘xt 
half-hour or hour one or Tnore loose stools are passed in addition. In severer 
cases the bowels are also opened after dinner and I(*ss ficujuently after luncli, 
the stools again being often soft or fluid, in contrast whtli the first fitool 
passed in the day, which is generally .solid. 

(6) Nervous diarrhoea. — It is not uncommon for a fright to result in the 
immediate passage of a semi-fluid stool. In some patients, who are often not 
otherwise neurotic, attacks of diarrhoea occur whenever they are in any place 
where it would be awkward for them to relieve themselves : when this has 
once happened, it is likely to recur under similar circuimstances, larg(*ly owing 
to fear that it will do so. Litmtiyric and nervous diarrha3a aie often associated 
together, a patient suffering from the former being particularly likely to feed 
an urgent desire to dcfsecate if he is at a dinner party or in a railway carriage 
without a layatory. 

Diarrhma, whatever its cause may be, tends to be worse* after meals, 
espe cially breakfast, and it is occasionally also influenced by nervousness ; 
it i.H Important, therefore, to exclude some other j)rimary caiise before diag- 
nosing a case as one of pure lienteric or pure nervous diarrhoea. 

(r) Irritahle colon. -When the mucous irKunbrane of tlie colon is in- 
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fianied or ulcerated, any mechanical or chemical stimulant is likely to produce 
an excessive reflex response, so that the diarrhoea which is probably already 
present is aggravated. Apart from this, many people, who have lived in the 
tropics and have sufiered there from dy^ente^y, or diarrhcea due to some less 
defined cause, continue to be liable to diarrhoea for many yeara^ after their 
return to a temperate climate. 

Symptoms. — The chief and often the only symptom of diarrhoea is the 
abnormally frequent passage of abnormal stools. In severe cases of diarrhoea 
discomfort or even pain is felt over the whole of the lower part of the abdomen 
for a short time before the bowels are opened. It may be followed by a 
sensation of soreness, but the abdomen is neither tender nor rigid, and warm 
applications generally relieve it. Occasionally severe colic occurs, w'hich 
may be temporarily relieved eacli time the bowels arc opened or flatus is 
jKissed. The passage of a large and watery stool is often followed by a feeling 
of exhaustion and faintness, which may be accompanied by sweating and 
coldness of the extremities and occasionally even by syncope. 

In severe cases of acute diarrhoea and in persistent cases of chiunic 
»iiarrha^a the nutrition suflers and the patient loses weight ; sometimes an 
extreme degree of emaciation results. When the diarrheea is associated 
with abnormal bacterial activity in the intestines, especially if this is of the 
putrefactive type, more or less severe symptoms of intestinal intoxication, 
indistinguishable from those which are sometimes associated with severe 
intestinal stasis, may develop. 

Diagnosis. — When a patient complains of diarrhoea, it is first necessary 
lo ascertain whether the passage of faeces through the intestines is reaUy 
taking place with abnormal rapidity. Many people think that frequent 
defiecation, particularly if the stools are in part fluid, is sufiicient evidence 
that diarrliGja is present, whereas this is by no means necessarily the case. 
The stools of every patient supposed to be suflering from diarrha^a should be 
examined ; if they are of a uniform serai-solid or fluid consistence, true 
diarjilic^pa is ])robably present, whereas numerous stools, if they are small and 
sului, and fluid stools containing smaU.&olid fragnienUi suggest a diagnosis 
ol fscudo-diarrhaM, In a doubtful case 2 or 3 charcoal lozenges should be 
given with some, food iiuiuediatcly after the bowels have been opened in the 
moipning ; each stool is now' examined, and the time wdiich elapses before 
black licces are passed is noted. If charcoal is seen in the stools within 12 
Imiiis [vv.v 'iianlicea is^jciicni; if in les.s than 4 hours, the small intestine 
iTi'iisi l;c invoTvi'd as wifll as tin* colon. If no cLaicoal appears wifliin 4b 
1 Kuirs j < '< / us [ ipfu ion and, not dhu-'ilicna ia present . A sc ries ( u A -la }' exa mina - 
ti'*ns ;ittcr a bariiini meal affords a more acciuatc iiu'thod of dcioimining 
ilic liitc (d passage' llirougli the alimentary canal, aial ii ha.'- the advantage 
of showing in what part of the bowel the rate is exccsisivc. 

The most common cause of psetnJirvdhuTkoea is dyschezia : although the 
rectum is never pro]>erly emptied, the patient may feel a constant desire to 
(jj eii his bowels, and as a result of his efforts a very small quantity of hard 
la ces may be passed, if, as is often the case, the constant presence of faices 
in the reetmn gi\ es rise to eatarrhal proctitis, more or less mucus i^ passed 
iu addition. In slight cases there may be nothing more than a thin layer of 
nmeus over the hard lumps of fseces ; in severer cases a larger quantity of 
fluid mucus, wdiich is often stained brown, is passed either alone or w’itli iiard 
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particles of fasces. In all such cases the discovery of solid fseces in the rectum, 
immediately after the bowels have been opened, should remove any further 
doubt as to the diagnosis. A growth of the rectum or pelvic colon and less 
frequently a growth in other parts of the colon, though rarely on the prdXlthal 
aide of the splenic llexure, may lead to pseudo-diarrhoea, fa>cea being retained 
above the growth, whilst the serous and ofteri btood^tained exudation from 
its surface, and mucus produced hy the irritant action of tlie exudation 
on the mucus membrane below it, are pavssed at more or less frequent intervals, 
so that the patient regards himself as suffering from diarrhoea. The character 
of the stool should at once make it obvious that further examinations by means 
of the sigmoidoscope and with the X-rays after a barium meal and a barium 
enema are required, even if nothing abnormal is felt in the abdomen or on 
rectal examination. 

When it is known that genuine diarrliotya is present, it is next lu'cessary 
to determine whether it is due to a functional or an organic cause. 1'he 
history is often a great iielp ; lionteric or neryous diarrhma dating from 
childhood, especially if other members of the patient’s faFTuly are similarly 
affected, is almost certainly either functional or riu(‘ to constitutional acl^ylia 
gastrica. 

A very acute onset suggests that the cause is some toxic or infective 
agent, whereas a more gradual onset of chronic diarrhoea in a middle-aged 
individual, who has hitherto been regular or constipated, stiggests the [>re- 
sence of a growth. A careful abdominal and rectal examination shotdd be 
made in every case ; the former may reveal the presence of a tumour or an 
abnormally dilated or contracted condition of the colon; by means of the 
latter the existence of ulcerative colitis may be re(*ognised. as w»*ll as the 
presence of a growth in the rectum or pelvic colon. In doubllul cases a 
sigmoidoscopic examination should also be made before deciding tliat the 
diarrham is functional in origin, as the mucous mend>rrine of tli^ accessible 
part of the colon is almost always involved wlien diarrlirea is due to Kom(‘ form 
of colitis. 

The examination of the stf^ols is of the greatest im[K>rtanCf?. il tdves 
valuable indications for treatment as well as helping in diagnosis. The 
presence of mucus, blood or ]ms in<licate3 either some form of colitis or a 
growth. Excess of vegetable residue is often recognisable in fermentative 
diarrhma and of animal residue in putrefactive diarrluea, wlien tlicse are flue 
to deficient digestion of carbohydrates or proteins respectively. The bec.^s 
are qft;eii frothy, and Inive an acid ameii and reaction when fermentation is 
oxgetifiive ; they may be alkaline and have a putrefactive odour when 
expe^aive putrefaction is ])re.sent. 

The stools pass^»d when fat is ins ufliciently digested or absorbed arc easily 
lecognised by their pale colour and enormous hulk. If the exeess is in the 
form of neutral fat, the stools are oily (fatty dlaiThma), and ]j^ c.re atic in- 
.n i , p A ^ yn(;\ c-an Ik.; diagnosed : on ^--ivirig a fai-iree. diet, id' st l ialcd meat 

fibres and vegetable residue is still present. This condition is, howe\n*r, very 
rare in the absence of jaiindku] indicating obstrimiiou of the common bile- 
duct. More frequently most of the fat is presemt as fatt}' acid and soaps 
(chylQUe diarrhoea), showing that pancreatic digestion is norrimT, Tm that 
absorption is deficient owing to obstruction of t he lacteals by tuberculous, 
simple inflammatory, or secondary malignant disease of the mesenteric glands. 
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In most ca»<i8 the Btools become perfectly nornLal on a fat-free diet, th(i 
digestion of moat and vegetable food being unaffected. Almost all the 
calcium in the food combincB with fatty acid to form calcium Boa]-> in this 
condition ; the bipod calcium is consequently diminished, and tetany may 
In child|ijj|:i growth is greatly impaired, and the long bones are soft 
and may bend, with the production of various deformities. 

A bacteriological examination should always be jiiade, in the hope that 
the nature of any infection which is })resent mav be dLscovcred. 

Prognosis. — If thorough treatment is instituted from the onset, the 
prognosis of diarrlnea is good, unless it is due to some serious organic disease. 
If, however, it is neglected, strict treatment nui^t lx; continued for a 
prolonged period in order to be successful. This is |)artienlarly the case w^hen 
the diarrhoea is infective; in origin. 

Tlie tendency 1o liontericj and nervous diarrlima often reniains through- 
out life, tlioutrh considerable inij)rovenient and even a cure can result from 
treatment. Unlilci.' otiier forms ol diarrhma, th(y rarely affect the general 
health, and are chietly troulilesorne on account of the inconvenience they cause. 

Treatment . — Acute — If a patient is seen within 12 hours of 

the onset of an attack of acute diarrhoea due to food ]X)isuiiing, he should 
be given from i to I ounce of castor oil to ch^ar the irritant material out 
of the small as well as the large intestine, unless tlie diarrlicea is so severe 
that it a]»pr;irs prul)al)le that this has aln^ady occurrixi. Ko^^fopd should be 
given for 24 hoiiTiS. or even longer in severe cases, but the patient may drink 
as much water as he likes. Arrowroot made with water Hhould tijcn be 
given, but nothing else until the diarrhoea has ceased. junket, bread 

and butter, and milk puddings are next allowed, after wbieli a gradual 
return sliouhi be made to an ordinary diet, the speed with which this is done 
d(p)ending on tin' sf'v'’eritv of the case. The only drugs which are ul real use 
in acute diarrhma are opium and its alkaloids. If the diarrhoea shows no 
.signs of abating after 21 hour.s, some pre]>anition of opium^ morphine or 
codeine should be given, the dose being regulated according to the seventy 
of' the diarrhoea and tiie geiamal condition of the patient, but sufficient 
must be given to stop the diarrlmea in 48 hours. 

Chronic Diarrhcca.- \n all cases of chronic diarrlima recovery occurs most 
rapidly if the patient remains in bed during the first few days of treatment. 
In many instances diarrhoea, which may have been present for inontlis, 
disappears in a few days and the patient may even become constipated. 
Unless, how'ever, other treatment is instituted, the diarrhoea is very likely to 
return as soon as he gets u]) again. As the improvement which results from 
staying in bed is due in ])art to the rest and in part to warmth, it is important 
for the patient to avoid over-exertion and to keep bis abdomen warm by 
means of a woollen binder for a considerable period after the symptoms 
have disa[)peared . Kxposure to cold should be avoided as much as possible, 
and if the patient feels chilled at any time he should have a hot bath and 
go to bed at once ; by this means he is likely to prevent a recurre ice. 
Patients who have recently suffered from chronic diarrhoea should never 
go to the tropics, and they should even avoid visiting the southern parts of 
Euro JR', as a slight intestinal attack from bad food is likely to have much 
more serious results with them tlian in an individual wlio has not before 
.suffered from any intestinal disorder. 



574 


DISEASES OF THE DIGESTIVE SYSTEM 

The successful treatment of chronic diarrhoea depends upon the recognition 
of its cause. The treatment of diarrhoea which is secondary to organic 
disease of the intestines, such as colitis and cancer, is considered else- 
where. 

1. ^CESSIVE Stimulation of the Intestinal Movements. — Whatever 
the actual cause of the diarrhoea it is important to avoid anything which could 
produce mechanical irritation of the colon. The food should be thoroughly 
chewed, and anything, such as new bread, cheese and tough meat, which is 
difficult to break up completely, should not be eaten. The patient must avoid 
all raw vegetables in salads and pickles, and cooked green vegetables are only 
allowed as purees. The pips and skins of fruit, whether raw, cooked or in 
jam, and currants, raisins and lemon peel in puddings and cakes must be 
avoided. 

In fermentative diarrhcBa all food containing starch and cellulose should at 
first be completely excluded from the diet. When thc'dranlia'a has slopped, 
cellulose-free starch, such as arrowroot, may be given, but L19. 
white bread or rice for 3 or 4 weeks, and no vt‘getal)l{‘s coritaining a greater 
quantity of cellulose* until still later A laeto-veg(‘tarian diet is most suit- 
able ..for Capsules (A B. aridovhihis siioiild la* giv(‘n 

three times a day between meals. No meat should be allowed until tlui 
diarrhoea has ceased for 4 weeks, and high game f)r ovcr-rip(' ('heese should 
not be eateii for many months. 

Fatty and chylous diarrhopa stops at once on a fat-free diet. In severe cases, 
in which obstruction of the lacteals is present, it may be necessary for the 
pa.ti(*nt to continue with this diet- for tin* rest of his life. 

Gq^tTQPJcnous dia/rrhi&a rapidly improves on the diet already describt d as 
suitable for putrefactive diarrhoea, but a relapse is certain to follow a return 
to an ordinary diet unless hydrochloric acid is given (see Achylia Oastrica). 

2. Nervous and Llenteric DiARRnau. — Nervous diarrha'a i.s oft('n 
completely uninfluenced by diet, but drugs, which diminish the activity of the 
gastro-colic reflex either peripherally or centrally, are very effective. A 
mixture containing fi^rains of potassium, bromide and 5 minims of tincture of 
belladonna taken immediately before meals is aU that is required in mild 
cases ; iii severer cases a small dose of codeine should be added. The exact 
dose of each drug'niTfst be varied to suit each patient, as different individuals 
react very differently to these drugs, especially to belladonna. When the 
diarrhoea has been completely controlled, the quantity of each drug should 
be gradually reduced ; then the doses before lunch and dinner and finally that 
before breakfast can be discontinued. In most cases it is still advisable to 
allow the patient to have the medicine or a pill containing belladonna and 
codeine always with him, so that he can take a dose before going to a dinner 
party or any other occasion, when he fears that he will have diarrlima. He 
soon learns to trust so thoroughly in his pill that it probably acts more by 
suggestion than in any other way, and the dose can accordingly be progress- 
ively reduced until it is infinitesimal. 

As in many cases of diarrhoea due to other causes the bowels act most 
frequently after meals, the treatment just described is often of use in 
conjunction with that required for the primary condition. 

Arthuh F. Hursi. 
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Epidemic DiAKRncEA in Children 

Synonyms. — Summer Diarrhoea ; Infectjve or Infectious DijatirhoBa ; 
Acute Gastro-Intestinal Infection ; Acute Ileo-Colitis ; Cholera Infantum. 

The form of diarrhoea here spoken of is one of the chief scourges of infant 
life, though certainly much less common than formerly. It prevails epi- 
demically in the third quarter of the year, although sporadic cases may be 
met with at any time, and in hot seasons may become widespread, especially 
in large towns. It chiefly affects children below the age of 5, but is most 
fatal in the first year. Boys are more susceptible than girls. 

iEtiology. — It is generally agreed that the disease is caused by infection 
with micro-organisms ; but in spite of much research the bacteriology is by 
no means clear. It would appear that all cases are not due to the same 
organism, and amongst those which have been isolated from the stools 
in different epidemics are the Proteus vulgaris, the Bacillus culi, streptococci, 
the B. entenddis, Morgan’s bacillus, and various strains of dysentery 
bacilli. Any of these, or several of them in combination, seem to be capable 
of inducing the affection, given the predisposing conditions. Of the latter 
by far the most important is a high tmupeiatuie (60° F.) of the 

air and, particularly, of the soil. As was pointed out long ago by Ballard, 
it is when tiic temperature recorded by the four-foot earth thermometer 
reaches 56° F. that cases begin to occur. Such a temperature probably 
provides the conditions necessary for the growth of the infecting organism. 

Next in importance as an oetiological factor must be put the influence 
of unhygienic ^litroundiogs, such as dirt, overcrowding, a contaminated milk 
supply, and want of cleanliness in feeding utensils. The infection is probably 
often conveyed by dust, and flies may act as carriers. 

Any digestive derangement in the child may predispose to infection, 
and bottle-fed infants are specially liable. The disease appears to be to 
some degre(^ contagious, and if introduced into a ward is apt to spread to 
unaflccted infants. The influence of age and sex have already been referred to. 

Pathology.— The changes found after death may be surprisingly slight, 
considering the severity of the disease, and vary materially in diflerent cases 
and epidemics. As a rule the mucous membrane of the stomach and in- 
testines is in a condition of mucous catarrh.” There may also be a^e^-s of 
congestion, with here and there small petechial haemorrhages. The lymphoid 
tissue of the alimentary canal is often swollen, and in severe and protracted 
cases the solitary follicles in the colon and lower ileum may exhibit superficial 
ulceration. 

Other organs, such as the liver and kidneys, show fatty or parenchymatous 
degeneration, whilst the lungs are often congested and oedematpus, with, in 
protracted cases, patches of nroncho -pneumonia in the lower lobes. 

Symptoms. — The clinical picture is often very complicated, and if it is 
to be understood it is essential to realise that the diseas e is a^eneral mfec- 
t^a.and not merely a disorder of the alimentary canal. The supervention 
of secondary “ food intoxications,” acidosis or nephritis, with their own 
clinical manifestatTons, tend still further to perplex the observer and make 
it impossible for him to decide to what extimt the symptoms are due to the 
primary infection or to these secondary developments 
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The disease may start insidiously, with a gradually increasing diarrhoea ; 
or the onset may be abrupt, with a rapid rise of temix^rature and early pro- 
stration. The diarrhoea is not necessarily a pronounced feature, and the worst 
cases are often tho8(i with fewest stools. The character of the motions varies : 
but in the early stage they are usually green, slimy and ill-4ig^§ted, becoming 
dark and watery Tater. In the choleraic cases they arc o{ the profuse rice- 
water type. When the colon is affected, visible mucus and blood may bt‘ 
passed with much straining. The discharges arc usually attended by colicky 
pain and the passage of flatus. Vomiting is generally present at tiie onset, 
but varies greatly in amount. Tbe teinp<-rature is always elevated at some 
period of disease, but the height, duration and course of the pyrexia are 
very inconstant. Hyperpyrexia may supervene towards the close in fatal 
cases. Prostration and circulatory failure are early ft aturcs, and are shown 
by depresftipjn of tbe fontauelle, pallor, |>iriched features, an inelastic sldn 
and coldness of tbe extremities. Where “ intoxication '' is a factor, con- 
sciousness becomes impaired, and the infant passes into a state* of stupor, 
with inti*rvals of restlessness, which may result in complete* coma, soinetimefi 
terminating in convulsions. If acidosis is present, the respiration may show 
the characters of “ air- hunger.” 

The urine is scanty, highly acid and contains a little albumin and a 
few hyaline casts. Acetone bodies may be prest'nt. 

Course. — The course of the dis(‘ase varies greatly. In the sevi^nst 
cases, especially those of the choleraic type, death may ensue ^\^thin a few 
hours of the first onset of symptoms. In the milder forms the acute 8yra]:)toms 
last for 2 or 3 days, and then gradually the prostration pas8(*s off and tiie 
stools assume a normal characU*r. Only too often, however, the improve- 
ment is but partial, and the cluld lapses into a marasmic condition, witli 
continued loosenrss of the bowels, from which recovc^ry may only take place 
gradually as cooler weather arrives. In all cases relapses, brought on eithc'r 
by re-infection, by mek'orological conditions, or by injudicious feeding, are 
extremely common and apt to prove fatal. 

In children above the age of 2 the disease usually assumes a milder form 
— prostration is not so severe and the range of temperature lower. Vomiting, 
also, is a less prominent symptom than in infants. Complete recovery is 
more frequent, and relapses and the continuanw^ of the disease in .a chronic 
form are rare. 

In the special type of the disease commonly spoken of as “ cimlera in- 
fantum ’’ the invasion is always abrupt, with a rj^ of temperature, followed 
by profuse vomiting and purging. Prostration is markoa from the outmjt. 
The stools are frequent and large, and though greenish and slimy at first 
quickly become watery, colourless and almost odourless. Tliirst is inkns^, 
and tlie infant rapidly becomes shrunken and dehydrated. Death usually 
ensues in a few hours, and is comrno/ily attended by.liyperpyn*xia. 

Diagnosis. — The diagnosis has to be made from Him pie p on-infe r^ti ve 
(iia|xb<2^- At first the differentiation may be impossible, but cputia^icd 
high ieimperature, early prostration and failure of rapid improvement on 
stopping food point to An infective origin. Epidemic prevalence is also in 
favour of the more severe variety. The nervous symptoms may simulate 
those of meningij^s, but in case of doubt a lumbar puncture will determine 
the diagnosis. Very acute cases, in which the colon is much involved, may 
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rf^semble iot i iss u sceptiop . but in the latter the onset is more dramatically 
sudden, the vximitmg, collapse and passag^e of blood greater, and feyer less, 
whilst rigidi^ and tumour are absent! 

Prognosis. — It is impossible to give any estimate of the fatality of diarrhosa, 
as it depends greatly on the type of the disease, and on the age, general con- 
dition and surroundings of the child, besides varying greatly in different 
epidernics. The younger the infant, and, tiie poorer its. general „ nutrition, the 
wocse-da-^the^^witioolc. The existence of rickets also greatly aggravates the 
danger. The frequency of the stools is of less importance in estimating the 
chance of recovery in any given case than the amount of prostration and the 
degree of inelasticity in the skin. Cases with prolonged high temperature 
and those of the choleraic type usually do badly. Persistence of vomiting 
also is a bad sign. 

Treatrrient. — Unfortunately there is no specific treatment, and tb<" 
principles to be aiiru^d at are : (1) to stop the infection ; (2) to eliminate and I 
neutralise toxins ; (3) to combat collapse ; (4) to arrest the vomiting and i 
purging. 

1 . In attempting to atop further infection, general hygienic measures 
are of great importance. Whenever it is possible, the child should be 
removecl from a town, and isolated in a large, airy and well-ventilated room. 
Napkins should be removed and disinfected as soon as they are soiled, and 
the greatest cleanliness should he obs^Tved in regard to the feeding utensils 
and the nurse’s hands. 

Jf the case comes under observation early, an initial purge of castoj^oil 
or, if there be much vomiting, of calomel should be given to clear away 
decomposed matt er from the bowel. Milk, which is the vehicle of infection, 
should at pnre be stopped, and so long as'the symptoms are severe, the diet 
should be limited to plain water^ albumin water, barley water, weak tea, 
rice-wattir, 7 ,\ per cent, glucose, or weakT)rotha, all of which may be given 
freely. 

2. In order to favour the eliniinatimi. toxins, the action of the skin 
and kidneys should be promoted as much as possible. To this end, if the 
skin be very inelastic, tepid, packs are useful, and these may be continued, 
if necessary, for several hours on end. If the urine be scanty, a few drops 
of 8weet,.spu:itS of nitre may be administered, and water should be given 
freely. 

In the early stages of the disease no attempt should be made to arrest 
the diarrhoea entirely, as the retention of poisons would then be favoured. 
In addition to the initial purge, irngation of jthe colon is a valuable aid in 
removing toxie material. Normal saline administered at a temperature of 
ICX) F. through a long rectal tube or large-sized red rubber catheter is the 
best solution to employ. 

The direct neutralisation of the toxins is, unfortunately, not at present 
practicable, as no efficient antitoxic serum for the disease has yet been 
found. 

3. C olla pse has to be obviated by saimfi infi^ion and the use of stinyilants. 
Four qyjnces of normal saline may be injecti^ under the skin of the flank 
every 6 hours. 

Of stimulants, one of the best is alcohol. Ten to 15 drops of brandy 
rnav be given in a little water every 3 or 4 hours, or oftener ; 

37 
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be to the feeds. Camphor is also useful, and is best given dissolved 

in onvebil (1 in 15 orj io/lO). ftve mining of this solution may be injected 
und er the skin as often as is thou^t necessary, or a few drops of spirils of 
camphor may be given by the mouth. If the collapse is extreme, recourse 
may be had to the mustard bath. 

4. The arrest of tfie vomiting and especially of the diarrhoea is really a 
secondary object of treatment. For the vomiting, lavage of the stomach 
is tBe^best treatment, particularly in the early stages, and a poultice may be 
applied to the epigastrium. Drugs are of little help, but small repeated doses 
of cab®el (e.^. I grain §jeiy:h.our fox six doses) are sometimes useful. Chloxe- 
tpne in l-grain dosjes may also be used cautiously. Iced champagne dilut*^d 
with ah equal quantity of soda water is sometimes of service. 

As has already been pointed out, no active steps should be taken to 
arrest the diarrhcsa at the onset. If it continues, however, and seems to 
be contributing to the exhaustion, one may try to reduce the frequency of the 
stools. In the early stages, small repeated doses of castor oil are useful for 
this purpose, and later, when the tongue is clean, bismuth, chalk, catechu 
and other astringents, as in the case of simple diarrhoea, may be used. A 
powder composed of 5 grains of bismuth carbonate, with ^th grain each 
of ppycL’s powder and calomel, is also a frequent prescription at this stage. 
Opium should not, however, be given at the outs<‘t, and it is best withheld 
so long as prostration is marked and the temperature high. When pre- 
scribed, it may be given in the form of the tincture in the proportion of 
1 mi aim for every year of the child ^s age. It is specially indicated when the 
motions are frequent and attended by much coliq and tenesmus. In cases 
of the choleraic type, with much vomiting and profuse purging, morphine 
may be given hypodermically wnth great advantage. The dose for a child 
of 1 year is ^,\yth grain, with which grain of atropine may be combined. 

This may be repeated in an hour if the symptoms have not abated. 

“ Intestinal antiseptics ” are of little help, and may easily be injurious. 
The best are salicylate of bismuth, salol and resorcin. If the stools are very 
watery, nitrate of silver is the most powerful astringent. 

After the acuter symptoms have passed off one must return very gradually 
to ordinary diet. Milk should be given at first n*alted or fully peptonised 
and freely'diluted with lime water, or condensed or desiccated milk (e.q. Glaxo) 
or one of the patent foods (c.ff. Allenburys) may be used in place of it. A 
feed may be given every 4 iiours, and water between if the child is thirsty. 
Any return of the vomiting or diarrhoea must be the signal for again giving 
up milk in any form. During convalescence change of air and mild iron 
tonics Jare of service in restoring the child to complete health. Relapses, 
which are frequent, must be guarded against with the greatest care. 

Robert Hutchison. 


Diarrhcea in the Tropics 

iEtiology .—Diarrhoea is a very common complaint in the tropics, and 
may only indicate some ordinary simple disturbance, such as bad food, 
inc^cretions in diet, chills, etc. On the other hand, many of the more 
serious bowel maladies often start- with a simple diarrhoea, and it is important 
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therefore to examine the stools to determine if any specific parasite be present 
or not. 

The intestinal flagellates, such as Oiardia lamhliay Trichomonas homir^s^ 
Jiave been incriminated by some as causes of 
diarrhma, and it is difficult to deny the statement. Threadworms, ErUeroiiSAS 
vermiculatus, and some of the flukes, Heterojphyes heteropli^es for example, 
atib e^LUse diarrhoea. 

Diagnosis. — The stool must be examined for protozoal and other parasites 
before deciding upon the diagnosis. 

Treatment. — If a simple ordinary diarrhoea, then a dose of ct^tor^xwJ 
with tincture of opium all that is required in most instances, with, in 
more severe cases, rest in bed for a day or two and a milk diet. 

Hill Diarrhoea 

Definition. — A peculiar form of diarrhoea occurring among the inhabitants 
of the hills in India and other parts of the world. Characterised by the 
passage of pale-colourcd frothy stools in the mornings, with dyspeptic 
symptojuis and much flatulence. 

ifetiology. — The condition is not known to occur outside the highlands of 
India, Europe and South America. An elevation of 6000 feet is the most 
favourable to its development. Both sexes and all ages are liable. The 
exact cause is unknown. Crombie believed the condition to be primarily 
a dyspepsia, the diarrhoea being secondary. 

Symptoms. — The diarrhoea comes on in the morning, a few days after 
the patient arrives at the hill station. The stools are copious, and of a 
p^l ^-Colour. For the rest of the day the patient feels quite well, only, 
however, to undergo a similar attack the next morning and so on. The 
flatulence which accompanies the diarrhoea is often troublesome and very 
uncomfortable. 

Diagnosis. — This is eusy, and can hardly be mistaken for anything else, 
unless it were the commencement of spyne in a person infected with that 
disease, travelling to the hills. 

Prognosis. — Tliis is quite good, but real sprue has been known to follow 
hill diarrhoea. A person subject to the latter should not for this reason risk 
too. majjyLYiflits to t^ 

T reatment. — Cases often become acclimatised and recover spontaneously. 
The patient should rest, preferably in bed for a day or two, and take nothing 
but milk. A drachm of liq[. hvdrarg. perchlor. may be given 15 minutes 
after fo,Qd* R these means do not suffice the patient must return to the 
plains. 

Sprue 

Synonyms. — Cochin-China Diarrhoea ; Psilosis ; Ceylon Sore Mouth, etc. 

Definition. — A subacute inflammatory condition of the mucous membrane 
of the alimen^jj^L canal, associated with wasting, aneemia, peculiar white 
frothy stools and various lesions of the tongue and buccal mucosa. 

etiology. — The diiease^s found in the tropics and subtropics. It 
is especially common in China, Cochin-China, India, Ceylon, Java, the 
Federated Malay States, and in Porto Rico in the West Indies. Europeans 
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living in tbo ondeniic areas are specially fjrone to infiTtion : natives also 
sufEer. Both sexes are affected equally. The definite caiKse is still unknown. 
Mpnilias have been described in the disease, but are probably only secondary 
contaminators. A hj^j^damp cliiuftte appears to be essential, or at any rate 
to favour the production of tlie disease. Some deficiex)ij:y 
been suggested, and a lo cal house infection has been mentioned, ^his would 
indicate some infectious agent, or that the conditions necessary for acquiring 
the disease existed in that individual place. Strongyloides was 

also once suspected, but there is no proof that such infections have anything 
to do with the disease. Sprue has been noted to follow, or to be superadd ed 
fairly frequently upon, amoebic dysentery. 

Pathology. — The into^£[jrie .9 are much thimred and the tissues generally 
wasted and anaemic. The changes in the mucous membrane of the 
bowel consist of shrinkage of the yilli^ round-celled infiltration, dilata- 
tion of the vessels of the submucosa, and the formation oF slight ffbrosig. 
As" the changes progress, the villi and glands may entirely disappear, 
the atJCfiLCthy. becoming e.xtreme. In addition, tliere may be small 
cystic dilatations of the follicles and even small abscesses in j)Iares. 
Finally, areas of the inncosa, cliielly in the lower end of the ileum and in iht* 
colon, become erode J, and definite ulceration may be seen. The changes 
described may be general throughout the bowel, but more often the con- 
dition is paltchy. and unequally distributed. The pancreas may show some 
fatty and granular changes with inflammatory infiltration of the connective 
tissue ; the liver is atro[)hied. The tongue shows denudatlqn of the epitheliuin 
with subacute inflammatory changes analogous to those of the bowel ; yeasts 
may be seen invading the lesions. 

It can readily be understood then, that with such a condition of the 
mucosa of the bowel, absorj)tion must be seriously interfered with, and this 
perfectly explains the clinical conditions found. The pancreatic juice is 
defective in rjuautity and quality, tlie fat-splitting ferment especially, as 
1 large amounts of fat are passed in the jnotioin-,." the total fats often reacliing 
las high as 70 to 80 pr c^t. or ovex. Normally the fat in the stools is iKUitral 
fatty acids 2, or 1-2. In 8pru(‘ the relationship of the tw'o is changed 
neutral fat 1, fatty acids 5, or 1-5, or evpri fiigher. This helps to 
differentiate sprue from pancreatic disease (cancer of pancreas, ete.), where 
the neutral fat may be as high as 15, fatty acids 1, or 15-T. Bile is secreU*d 
in ordinary amounts, but the normal colouring matter, the bilirubin, is 
either not formed, or is changed in the intestine into leuco-ur obj ljn, and 
^ this accounts for the peculiar white stools seen in the disease. 

Symptoms. — The disea.se begins in.sidiQusly. the patient generally com- 
plaining of feeling tired easily, with iistlessness and loss of (qjergy. Tliis is 
at first put down to climatic reasons, but later, a morning lyoiitUieHs of the 
bQwels appears, necessitating an earlier rise frupi. bed than usual. Af ter 
breakfast there may be a further call and then for the rest of the day no more 
troul)le. The weight begins to fall, and friends of the sufferer may note the 
oolqpr of the face is gradually altering. The colour of the stools also chang^es, 
from the ordinary brown or yellow, to a white chalk-like appearance. The 
stoolfl may be intimately mixed with bubbles of gas wKich give them a 
fTQlbj app earance. Affection of the t ongue , though sometimes cornpleteJy 
absent, is usually a marked feature of tlTedisease. The organ becomes very 
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aaiailil and smll QppU and also pn tiie buccal mucous 

cJ^eeks. Ordinary diet can no longer be taken 
on account of the diarrhoea, and drinking and smoking often have to be 
stopped, on account of the pain, they engender in the mouth. If the patient 
be not treated and stay in tlie endemic zone, he quickly gets worse, the 
emaciation becomes more marked and he finally passes into a chronic 
cachectic or marasmic condition, with a blood showing extreme anaemia, and 
dies. 

■^"^When the malady follow\s on dysentery the onset is ecjually insidious, 
the dysenteric stools gradually changing their colour to a dirty white and 
becoming very bulky. The tongue and mouth then become affected and the 
condition becomes one of ty])ical sprue, the stools in such cases still showing 
considerable amounts of mucus. 

l^hysical examination reveals a great dju j uin u tion of the liyer area, with 
a peculiar loose flabby condition of the.abdonunal w^all. Tlie blood in the 
early stages shows moderate a^Jcnija, later, ^ what may be described as 
t lie bauuplytju: ty'pi\^o tbe count may fall to below l^(XX), 0(^0. per 

e.min. .inunmirs are then met with in the cardiac legion. Tlie 

leueoeytes are normal or decreased, the luemoglobin being as a rule equally 
reduec'd and giving a colour imlex of 1. There are some cases, however, 
wiiere tlie blood closely resembl(\s pernicious anaania. 

Course. — This will largely depend on the treatment the patient receives. 
This if suitable will cut short the disease in many instances, and may even 
cure it. In many cases, howuiver, the disease is a very chronic one, lasting 
for years. 

Diagnosis. — The cardinal signs of sprue are — ( 1 ) Loss of weight, generally 
marked. (2) Diar rhce a with white frothy sjtpols, chiefly occurring in the 
n mrnijq gs. (3) Tongue and mou|h . lesians. (4) Anaemia. (5) Shrinkage 
of the liyef^ With these signs present there should be no difiiculty in diag- 
nosis. Ordinary pancreatic disease, however, siniulates it closely — inter- 
stytial jpajqgyeatitift, anH canper of .the papgreas must also be borne in mind. 
S yphiii a. also may be mistaken, the tongue lesions resembling those of sprue 
in some instances. Th<‘ bald tongue of syphilis often shows IcAicoplakia as 
well and the ^apsyerse^ ^nd deep. Both diseases may 

coexist. If tiiis be suspected a Wassermann reaction should be done and, 
if positive, uovarsenobillon should be given. Dysentery has been mistaken, 
but only by the uninitiated or superficial observer. 

Prognosis. — This may be summed up in a word. It is good, if the patient 
be under 40 and will put himself under strict dietetic restrictions ; b a ^. if 
he be3j^ or older, though even in these cases much may be done by diet ; 
many of these cases die, however, from the disease, the strictest treatment 
being of no avail. 

Treatment. — The cause of the disease being unknown, little can be done 
to prevent its onset. If any signs appear, a removal from the. endemjp area 
to Qt t^uiperate climate is at once indicated. 

The treatment Is ope qI jdiet, not Jjf^d rq gs The patient must be put 
stnctly to bed, and should be [flaced on milk alone, commencing with 3 pints 
a day given in feeds every two hours. It may be given raw, or diluted 
wit t^ I jpy^jwatey or or some of it may be peptonised. Reg^ia 

esaentiS, and in most cases, afU*r a wetdc a distinct change for the better 
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appears, the diarrhoea disappearing and the tongue lesions subsiding. If the 
dian:hq§a.^.pa««^ bcitavise — a lime preparation — may be adminis- 

tered in 7>i doses thjnQ^a...t^ a ..day. When the bowels begin to function 
normalljn^be milk is gradually augmented until as much as 7 pints a day 
are taken. The weight then begins to increase, and a solid stool, but still 
very white, is passed daily. Mter 6 weeks, a little arrowroot may be 
cautiously trietl, and if this does not disagree, an egg can be beaten up in the 
milk, and the carbohydrate constituent of the diet gradually increased. 
Tapioca, sago, corn flour and semolina can all be given. About this time, 
e.g,y 3 months after commencing treatment, a change from the 2-hourIy 
feeds may be made, a little more being given at the ordinary meal -times, with 
a reduction between. The patient may also be allowed up for an hour or two 
in the afternoon, and if all still go well (return of normal colour to stools, 
increase of weight, improvement of the iuipemia), a gradual transition 
to a simple white meat diet — milk, fish, eggs, breast of chicken — is 
introduced. This must bo continued for a year or more. If possible, sprue 
cases in England should go abroad to the Canary Islands for the winU^r, as 
this is a very bad time for them at home owing to the damp, cold and wet 
conditions which prevail. Little set-backs are from time to time experienced, 
and their cause, in many instances, is impossibh* to determine. The patient 
should not return to the tropics, or at any rate to any of the endemic 
foci. Recently, Dr. Harold Scott, having found that there is a deficiency of 
calcium in the blood in sprue, has suggest(‘d giving parathyroid gland and 
calcium as a routine treatment in the dis(‘a.se. The parathyroid is given in 
doses of of a grain twice^^^ciaily, with calcium lactate grs. xv, 3 times 
a day. Some oaeeiffiiave done very well on this. A 'Oieat treatmenf 'Eas^Tleen 
suggested, but neither this, nor treatiiient with santonin, recommended by 
some, has given any success in the hands of tiie writer. The success claimed 
is due no doubt to the rest in bed. In the hieinolytie type of the disease witli 
severe ana*mia, whole blood transfusjons have given excellent results in a series 
of cases belonging to the writer (Ijow and Cooke). A consideration of the 
morbid anatomy of the disease indicates bow imp(H’tant are rest and simple 
diet. / ■ ^ ^ i / 

No alcohol is allowed during the treatment, nor should it be taken after- 
wards either. Smoking is also contra-indicated. 

C. (’ARMumAEL Low*. 


INTESTINAL CARBOHYDRATE DYSPEPSIA 

AEtiology. -Intestinal carbohydrate dysp(‘])sia is ii_ common condition 
depending u])on impairineni in the djgcstivpy,,luuutiuna ol ^ intestines 
in(iependent_,jcd.,^.o.rgam G astri c and pancrea tic d igestio n arc 

generally normal, and no exce ss of ])rotcms and fats is present in tlie sto ols . 
The digestTon of stapch, wdiTcTf' isoe g^ n Ry liTTe piyalin of the saliva and 
amylopsin of the pancreatic Juice, should be comjileted by the diastatic 
ferment of the succus entericus. If this is deficient or if the softening of 
celtiiTose and its partial digestion by bacterial activity in the colon is incom- 
plete, excess of starch, generally accompanied by excess of cellulose, appears 
in the faeces. Normally the small rpiantity of starch which readies th(‘ colon 
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is rapidly digested. When excess is. pjqsQut, the normal enterococci multiply i 
and produce large jg^uantities of their action, on. the atarch. The 5 

excess of enterococci is not a result of infection, but is secondary to the , 
carbohydrate indigestion, and disappears when the starcF in the diet is so | 
reduced in--quantity that it can be dealt with by the saliva and .pancreatic \ 
juice. 

Symptoms. — Intestinal flatulence gives rise to borbo rygm i and to a sensa- 
tion of fullness and pre ssur e. As in the erect position gas^brn the transverse 
and descending colon collects in the .splenic flexure, where the distensiop 
may cause palpitating a,nfl by pushing the diaphragm upwards, 

the discomfort is often mistaken by tlie patient for gastric flatulence and 
lie consequently makes an effort to relieve himself by eructation ; as there 
is no excess of gas in the stomach, Tiis effpfj^^ yes njt in aerophagy. Apart 
from this, the gaii,j[diie.fly accuiTmlates in the pelvic colon, so UiaT discondprt 
is felt in the lower pa-rt of the abdomen. Distension of the intestines acts 
as a stimulant to their contractions, so that flatulence is often associated 
with colic, which is at once relieved bj^piassin^ fl atu s. The discomfort caused 
by intestinal flatulence is. a comnibu cause of rnsomiiia. 

Microscopical examination of the stools shows tiie presence of excess_of 
undigested starch, and generally also excess_ of vegetable debris, w’hich can 
be 'recognised on simple ins|K^ction. On incubating the stool in a closed 
vessel connected w'itli a gas-collecting bottle, a considerable quantity of 
odourless gas is evolved, and the stpyjs, which are acid when. passed, may 
become still more acid. A normal stool gives off no gas on incubation, 
and in putrefactive diarrlia?a tlie alkaline stools evolve foul-smelling gas 
and become still nion* alkaline. On cultivation the stools are found to 
contain the normal number of B. coli, but a great excess of enterococci. Ko 
pathogtmic organisms ar(‘ found, and no toxic symptoms occur. 

Diagnosis. — Patients tend to regard a sensation of fullness in the 
abdomen as invariably due to flatulence ; if it is not felt in the region 
of the stomach, it is generally ascribed to excess of gas in the intestines. 
This explanation is often correct, the patient misinterpreting his sensations 
less frequently in the case of the colon than wdth the stomach. The only 
symptom, however, which proves conclusively that a sense of fullness in the 
abdomen is due to intestinal flatulence is its disappearance as a result of 
passing an excessive quantity of flatus. When a patient with symptoms point- 
ing to the presence of excess of gas under the left dome of the diaphragm finds 
that the passage of flatus gives him relief, but eructation does not, it is 
probable that the cause is a collection of gas in the splenic flexure : by means 
of the X-rays it is easy to ascertain whether excess of gas is present in this 
situation, especially if the position of the stomach is defined by the consump- 
tion of an opaque meal. 

Though intestinal flatulence is generally due to intestinal carbohydrate 

mustl)e considered. Most of the gas in the 
stomach in jmtients with aerophagy is expelled by eructation, but if air 
continues to be swallowed w^hen the stomach contain Aio food, some of it 
passes into the small intestine, in w^hich it is partly absorbed, but the rest 
Leaches the colon and is finally expelled from the rectum as almost odourless 
tlatus. 

Ih’Jlcient absorption of jjas probably occurs in catarrhal colitis. Abu- 
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( s orpti oa is greatly dimiDiahed iiom the intestines in cirrhosiB o f t lie liv^r and 
mn^t iaiiure. It c eases entirely when the venous oirpiilation is cp^plgjfeely 
arre§ted ; this is the cause the extremely rapid distension which occurs 
^ when part of the bowel is strangulated in intestinal obstruction. 

In constipation a part of the colon may contract so firmly upon the fsaces 
it contains that the gas which is behind it cannot pass ; retention of gas then 
occurs in addition to retention of faeces. 

Treatment. — Intestinal carbohydrate dyspepsia at once disappears if 
the quantity of starch in the diet is sufficiently reduced. In slight cases 
all that may be necessary is to take no potatoes. In others, rice and other 
aharohy -puddings must be prohibited and the quantity of J;)yead reduced. 
If, as is often the case, tlie stools also contain obvious excess of vegetable 
debris, salads must be avoided, and it may be necessary to give all green 
vegetables in the form of purees. It is unnecessary to restrict the consump- 
tion of sugar, the digestion of which is unimpaired. 

It is doubtful whether the use of diastatic ferments retilly aids in th<' 
digestion of starch, as they arc likely to be more or less completely destroyed 
by the acid in the stomach. As purely symptomatic treatment the adminis- 
tration of half an ounce of ]>owdered charcoal two or thr('.e times a day is 
jVery useful, as it absorbs^nTry excess oi gas which may be present in the colon. 
iX tablespoonful taken before or aft(‘r dinner may act as an hypnotic by 
{absorbing the intestinal gas, which lias hitherto led to disturbed nights and 
feven severe insomnia. 

Arthur F. Hurst. 


ENTEROGENOUS CYANOSIS 

Alterations of the colour of the circulating blood, resulting in cyanosis, 
are in the majority of instances due to the deficient oxygenation of the 
haemoglobin. Of recent years, however, research has established the exist- 
ence in rare cases of ^ c yanosis due to the presence of two otin^r compounds of 
haemoglobin, sulphaemoglobin and methminoglobin. 

Synonyms. — Various names have been empToyed to designate this affec- 
tion: Enterogenous^. Cya-nosis; Microbic Cyanosis; and Sulplifemoghi- 
binaemia and Mcthasmoglobinaemia. 

( Pathology.^ — The condition of sulplisomoglobinaimia is certainly associated 
witb„ the intestinal abnormality ; and where drugs of the aniline group, 
nitrites and potassium chlorate can be excluded the same is probably true 
of metheemoglobinaBmia. Wallis’ observations point to the presiuice of a 

i n itritg -producipg baej^jipm, the result of whose action is the production 
and entrance into the circulation of a strong reducing body, which attacks the 
haamoglobin, sulphaemoglobin or metheemoglobin being subsequently formed 
Symptoms. — The two conditions present very much the same clinical 
phenomena. In both, the prominent feature is the existence over long periods 
of a cyanosis not due to any of the more usual causes, often varying in in- 
tensity, but occasionally continuous for years. Whether intermittent or 
continuous the general Jieg,lth suffers; weakness of the muscular system, 
fainUng attacks, dizmicas and severe headacTi(i. In the more prolonged 
cases uie‘^p>atient8 may be reduce<l to tlie last stages of exhaustion. The 
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Bufiejcera from sul^hsBmpglob almost without exception are obstinately 

con^iipaie^ ; raethjemoglobinaBmia, on the contrary, is usually asaopiat^d 

w ith 

The colour of thp face, raucous raeinbranes, ears, lips, and hands is leaden 
blue, or ijiic witb^a mauve tinge, and the association of this tint with extreme 
muscular weakness, and the absence or slight degree of dyspnoea is very 
striking. In the intermittent cases the rapid change from a normal tint to 
the cyanotic colour or the reverse is remarkable. Af)art from its colour, the 
blood is often normal, both in the number of red cells and in the amount of 
the heemoglobin ; but in the more severe examples there is deficiency in both 
respects. Nausea, vomiting and attacks of abdominal pain arc also re- 
corded ; in one case two abdominal operations wert; undertaken for the relief 
of the pain before the condition was recognised. The fainting fits are occa- 
sionally alarming, since the patient may remain in a collapsed semi-comatose 
state for several hours. In spite of the severity of the disease in these cases 
there is seldom a fatal issue, although so far com|)lete recovery has not often 
been observed. 

Diagnosis. —In the absence of other causes of cyanosis the condition may ^ 
hi' suspected, and sus[)icion converted into cert-ainty by examination of the * 
blood witjjL,thu.apectro3Gope ; in some cases this can be done by inspection 
of the webs of the fingers or the lobes of the ears. But although so different 
from the spectra of all the otlier heemoglobin derivatives that it is easy to say 
one or other is present, the spectrum of sulphtemoglobin is so similar to that 
of mothasmoglobin that it will require expert spextroscopy to distinguish 
them. The varying association of diarrhoea and constipation affords valuable 
indicatipm, 

Treatment. — Successful treatment has been directed to the intestinal 
affection ; some cases of metheemoglobingemia have been relieved by a, pro- 
longed milk diet ; in one case a single meal of meat caused a return of the 
cyanosis. Sulphiemoglobina^mia has always been benefited by careful 
purgation, but iu most instances this has not been sufficient in itself. Vaccines 
made from Wallis’ nitrite-producing bacterium were efficacious in one case, 
but failed in others, lu the attacks of collapse oxygen administered through 
an inhaler has proved of benefit ; but, as would be expected, does not materi- 
ally or permanently diminish the cyanosis. 

Hugh Thuksfibld. 


OROANIC DISEASES OF THE INTESTINES 

COLITIS 

Inflammation of the colon may be general or localised to one segment. 
Thus inflammation of the caacum (t^hiitis), ccBOiim and ascending colon, 
pelvic colon (}K‘lvic colitis), rectum (proctitis), or pelvic colon and rectum 
(pdvi-xculaL colitis) may occur alone, but except in t Ih' cas(‘ of the two last 
localisation is rarely absolut**. 

Although enteritis very frequently causes secondary colitis, the reverse 
is relatively rare, as infection and irritating material from the ileum must 
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pass along the colon before it is evacuated, whereas the ileo-crecal sphincter 
prevents the spread of infection from the ca>cuni to the ileuiii. 

The inflammation is generally limited to the mucous membrane, but it 
occasionally involves the deeper tissues and may spread to the peritoneum 
(pericolitis). The inflammation may be catarrhal or ulcerative, and chronic 
or acute. 

Acute Catarrhal Colitis 

Etiology. — Acute catarrhal colitis occurs most frequently as a result 
of fond. 4 ipisQni|ig. It may occur alone or associated witJi acute .gaatntis and 
enteritis. It may also be a symptom of specific fevers and various toxa3mia8, 
especially uraemia. 

Symptoms. — The chief symptom is diarrhoea, the stools being frequent, 
fluid and offensive ; they contain mucus, sometimes traces of blood, but no 
excess of food residue, unless "tHie small intestine is simultaneously affected. 
Abdominal discomfort is present and })aroxysms of colicky pain are frequent. 
In severe cases there may be well-mark(‘d g(‘neral symptoms with a high 
temperature and a rapid pulse. As a rule the condition rapidly imj^roves, 
but it may develop into chronic colitis. 

Treatment. — Nothing but water should be taken by mouth during the 
first 24 hours ; arrowTOot, with the addition of sugar, but not milk, may then 
be^ven, but no further change in the diet is permissible until the diarrhcBa 
has ceased, after which the return to normal diet should be gradual. The 
addition of a tablespponful of powdered charcoal to each feed hast^ms 
recovery and reduces intestinal flatulence. No attempt should be made to 
stop the diarrhoea for the first 24 hours, but if it continues after that, opium 
may be given. The pain can be much relieved by the use of warm applica- 
tions. The patient should be kept strictly confined to bed until tfi(‘ diarrhoea 
has ceased for 24 hours. 


CHRQij^c Catarrhal Colitis 

iCtiology. — The most common cau.se of chronic catarrhal colitis is th(‘ 
h^toual i»U 3 a.oi 4 )Ui^tives, which are frequently taken even in the absence of 
constipation. Infection of the bowels with pathogenic organisms, introduced 
in the food or water, or coming from some septic focus in the mouth, ])harynx 
or appendix may cause a chronic, infective, catarrhal colitis, vvldch may also 
be the sequel of an attack of acute colitis or the colitis of some specific infec- 
tion, such as amoebic or bacillary dysentery. 

Symptoms. — Diffuse discomfort and a sensation of fullness are com- 
monly present in the lower part of the abdomen. Slight „attftck^ of colic 
m ay oc cur, but in many cases there is no actual pain. The ab(It>rnen is 
often somewhat distended and tender. In many cases the catarrh is con- 
fined to one part dl the colon, such as the cwcuni or pelvic colon. The discom- 
fort is generally worse after meals and is relieved if the bowels are well opened. 
In mfective Oases and those following an attack of acute colitis there is gener- 
ally diarrhoea, mucus and occasionally traces of blood being found in 
the fluid stools, but there is no excess of food residue in uncomplicated 
cases. 

The presence of mucus in the stools is often regarded as sufficient evidence 
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that colitis is present. But it is a function of the healthy mucous membrane 
to secrete mucus to protect itself against mechanical and chemical irritants. 
Consequently the unformed, clear mucus passed with hard faeces in constipa- 
tion, and especially in dyschezia, does not indicate that colitis or proctitis 
is present, and the same is true of the mucus passed with fluid stools when 
irritating aperients have been taken. Only if mucus is passed with soft 
stools when no purgative has been given, can it be regarded as of any diag- 
nostic importance. On the other hand, pus and red blood corpuscles both 
indicate the presence of some organic condition, though the possibility of 
hsemorrhoids as the source of the latter must, of course, be remembered. 

Treatment. — The teeth should be put into good order and any other 
source of infection should be removed. The food must be thoroughly masti- 
ciited and should [)(‘ of an unixiitating character. "Jdic use of purgatives 
should be avoided as much as possible, though liquid q)arafim is ofterTTOiSflBtr 
as it niakf‘s the stools soft. In infective colitis capsules ol J5. aciiopliilus 
.should be taken, and an aiitogimomi vaccine may prove of value if definitely 
pathogenic organisms have been isolated from the stools. Belladonna should 
he given before meals with the addition, if diarrhoea persists, of co( |ein e . 


Muco-Membranous Colic ; f]\lycQrMKMBBAMoos.CQijTJS ) 


Definition. —In neurotic individuals constipation is sometimes aaaociated 
witk the constant or intermittent passage of membranes of coagulated mucus 
and with attacks of pain, the condition being known as muco-membranous 
colic. This name Ls preferable to “ mucqus^^gQlitis/’ because 'mucus Is' passed 
in excess in all cases of colitis whether membranes are formed or not, and to 
muco-membranous colitis, except in the comparatively rare cases in which 
true infiammation of the colon is actually present. 

Etiology. — Muco-membranous colic occurs fiyg times more frequently 
in w omen than in men. It generally begins between the ages of 20 and^ 45, 
but may occur at any age, and it is much more common among the educat^ 
classes than among ordinary hospital patients. 

Pathology. — Two ])redisposing factors are invariably present — coa* 
stipation, and the abnormally ixritable„ uervQm system which is charaoter- 
isf 1C of ueurast lieiiia . Heliuition of fan-es in an individual with an abnormally 
irritable nervous system may result in reth'X over-activity of the motor and 
secretory fibres of the colon, leading respectively to painful spasm and to 
♦‘xcessive secretion of mucus. If over-activity of the motor fibres occurs 
alone, OQluapaaui results ; this is analogppi^S to. pure spasmodic asthma. In 
other cases the spasm is a.ssociatial with increased secretion of mucus. If 
the mucus is retaimal sufliciently long, coagidatioii takes place and a mem- 
brane forms. This is anafogous with, the formation of Curschmann’s spimls 
i n astlim a. In most cases no actual catarrh is ])resent unless the condition 
has been injudiciously treated with irritating purgatives or injections, when 
the membranes contain d(‘generated epithelial cells and leucocytes instead 
of being formed of almost pure mucus. 

Symptoms. —In many cases the patients constantly suficT. Jrp m ^ 

abdominal discomfort and pass membranes. In other cases definite attacks, 
which are sl^ffilStimes brou^t bn by depressing emotions, occur at intervals 
of weeks or months ; the pain may be^ confined fo the attacks, or there may 
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be abdominal discomfort in the intervals. Jt is, however, not uncommon 
for the preae^ige^ijCftex^ in the stools to be the onlj s ympt om. 

The pain is situated most frequently In the left flaninimT Tn^ and 
just above the pubes ; at the same time the descending and iliac colon are 
often tender and can be felt as a contracted cord, in wjjich scybala can 
sometime.s be distinguished, l^ess frequently t]ier(‘ is ])ain and tenderness 
in the cajcum and ascending colon, which are felt to b(^ more finjilv contracted 
than usual ; the condition may tlien closely siniulate a])peadi(*itis, but iio 
relief follows appendicectomy. The passage of fjeci's and lurinbraiies or 
of the latter alone, whetiier spontaneously or as the result of tn*atnient , 
generally gives relief. 

The coustip8,tioD,. present in the intervals becomes much uiok; severe 
during an attack. The stools consist of hard, small scybala, which may 
occasionally be moulded into thin or flat pieces owing to anal spasm. 

The mucus is excreted as very thin membranous shreds, which may form 
tubular casts of the colon with a diameter of any tiling up to an inch and a 
half. They are often called skms by the ])aticnt and have been mistaken 
for tape-worms ; they are sometimes rolled into a ball, which can only be 
disentangled by washing in w^atcr. 'I'lie mucus may lie transj-arent liki* 
ordinary mucus or opaque like fibrin ; its c.oio.ur is grey-white, but it is 
often stained by fsoces and rarely by blood. The meinbram's may hv passed 
alone or with scybala. 

Muco-rnornbranous colithj is occasionally secondary. constipation 

which results from cancer of tli^„iulic 5 tiue ; it is therefore important to make 
a sigmoidoscopic examination in all cases in whicli no tumour has liemi felt 
by abdominal palpation or by digital e.vamination of lla- rectum. In uncom- 
plicated cases the mucous membrane is eitlnT norma) or shows a very slight 
degree of catarrh. Symptoms of neurasthenia art' genuraily. present, and 
the patient always tends to become deqiressed and hypoi'liondriacal. 

IjUestinq^ljar^ passage of inP stinal sand is almost always asaoia- 

ated with muco-membranous colic. Small quantities of sand, which would 
otherwise escape detection, can oftmi b(^ discovenul by riumiiig wabu* on to 
the faeces placed in a muslin bag until the greater part is wash al away. Trin* 
intestinal sand must be distinguished from the fali^! ^and formed pXjyuod- 
cells, which is sometimes pass<Hl by individuals"' who Tiav<‘ t a’fcn a large 
quantity of pears and more rarely of bananas. True irtti*stinal sand is 
composed of pale yellow or reddish-brown granules, very irrcgul^j: in shape 
and never crystalline. Their most characteristic constituents are the in- 
palmitic, and staaxia anida ; an appfdxTinab^ly equal 
quantity of c alcim n phosphate is also present. 

ProgilOSis."--3ruco-mernbranous colic is a very chronht coiidilion, and 
may persist as long as 30 years. If treatment is begun at an early stage, 
recovery generally follows, but when it has been presiuit for many years 
the outlook is very unfavourable, and even if im])rovement occurs, the 
likelihood of a relapse is Considerable- 

Treatment. — A patient suffering from muco-membranous colic should 
be treabid with the object of removing the two underlying factors — the 
al2XU>rmal condition of the nervous systejjy^nud the (^onstipathi n. Jt is very 
importanT^TiTWsebufage him from making minut/c investigations of his 
stools ; he should b(^ told to lie satisfied if li<* feels bett/er without looking 
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to how much mucus is passed. He may fee] j)crfcctly well in spite* of tlc' 
presence of mucus ; but Ik* will often only remain so for as long as he is un- 
nwarc that he is passing it. 

The co nstipa tion requires treatment by diet, massage, drugs and enemata. 
The best r(‘sults are gen(‘ra]ly obtainr d with a generous mixed diet cbnlSihihg 
a })lentiful supply of those articles which have already been described as 
useful in uncomplicated constipation on account of their chemically stimulat- 
ing })ropertie8, but excluding raw v«^etable8 in salads and pickle^ fibrous 
vegetables such as celery, and the skins and pips of fruit. luustaxdl I^PJper 
iina spIi.eA of all kinds should be prohibited. Smoking should be restricted, 
anff In severer cases should be entirely prohibited. 

At the eominencemeiit of treatment any accumulation of faeces in the 
(•ohm must be reinov(*d, This can best be done b^; erj^Qrnata ; in severe 
cases 6 ounces of paraffin should be injected in the evening and retained 
(hiring the night* Once the eolon is empty, tin* niaccumulation of faeces 
can often bf‘. prey(‘nted by the administration of licpiid ])araffin in order to 
soften the stools. If this (lo(‘s not result in the j>assage of a satisfactory 
stool each day, the furtlier tn^atment depends upoi) whether the stasis is in 
th(! ynoximal ])art of the colon, in which case a mild aperient, such as ijpijjgioii 
of senna pods, is required, or in tin* pelvic colon, when treatment by enemata 
wifliout i(peri(‘n<s is indicat<‘d. 

As in the case of uncomplicated spastic constipation, bel)ji(|Qnna is the 
most useful drug for combating the intestinal spasm ; small doses of brproide 
may also be given to diminish the irritable condition of tfie nervous system 
When the pain is severe it may be necessary to add codeine to the belladonna. 

Local treatment of the mucous membrane of the colon by means of 
douches should only be used in cases in which other treatment has failed to 
give relief. As the patients are always self-centred, it is of the utmost 
importance to avoid encouraging ^tbem to concentrate^ ujgon thei^bowels 
and tlieir excreta by irrigating the col on unless this is aKsoTuteTy nece^^^^ 
Intestinal lavage can be given at home ; but it is generally more effective at 
niK* (jf the spas, siicii as (Miat<d-(biyon, Harrogate, Llandrindod Wells, Bath 
or Ibixtori, at which th(‘re arc syu'cial facilities for carrying out the treatment. 

Nonna) saline solutioq shquy^,bg^,Wa^ if l^he treatment is given at home, 
and injccliQiia-.Jif ,«sdrip ^-ntiseptics and ^tiingents should be 

av oideoT as they tend to aggravate the condition by irritatiilg the mucous 
rnmn^rane. At the various spas the natural waters are generally used for 
Ihe purpose. 

Colitis 

etiology. -Ulcerative colitis is a condition which occurs sporadically 
in England and other countries in which dysentery is not epidemic. Young 
adults are most frequently affected, and the disease is equally comnaon in 
men and women. It is injectiyj^^ip^qi^n, and from the very close similarity 
it bears to bacillary dysentery it seems probable that the unknown orgamsm 
which causes if miisf be cIosHv related to the^ Bacillus dysmterice. In rare 
f^ases this organism has been isolatS, *ah3TOias teen found in institu- 

tional epidemics of (*olitis and in the epidemic colitis of infants, conditions 
which are clinically and pathologically very similar. 

Ulceration of the colon also occurs in rare cases of ursemis. probably as a 
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result of the ezcretion into the large intestines of toxins^ which cannot be 
excteted ty the diseased kidneys, and in mercurial ppisoning. The rectuni 
an^^jjC^ ulcerated as a , result of infection with go nococci, 

tutocle bagi^ or other organisms introduced per aniim^or 

ih^dlhg fnem from neighbouring organs. None of these conditions should 
be included under the name of ulcerative colitis. TJie ulceration of the 
colon which occurs in typhoid and parat^hoid fevers is also of course 

distinct. ^ 

Pathology. — The primary change is an acute inflammation of the mucouf^ 
membrane of the colon. Patches of localised necxQsis then occur, and the 
gradual separation of the necrotic tissue leads to superficial ulceration. The 
floor of the ulcers is formed by the submucous or muscular coal, the ulcers 
tending to spread superficially rather than (l<‘e[)ly. 

Symptoms. — The onset is sometimes apute with severe diarrhoea and 
fever. More commonly it is subacute or insidious, the first symjitom noticed 
being the passage of blood and mucus with or without diarrhoea. Even in 
cases which appear to begin acutely a history can often be oTitained of slight 
intestinal irregularity, with the occasional passage of mucus or blood, for 
many months or even several yc'ars before ihv onset of severe symptoms. 

is always present ; as many as 20 stools may be passed in the 
day. Thie slooTs are generally fiujd and small in bulk. BloqcJ, pus and 
mucus are passed in each, and often also alone without gny fficces. In 
qufi^scent periods they may appear to be absent, but chemical and micro- 
scopical examinations show that this is not the case. Blood may be passed 
in large quantities alone ; but it is generally mixed more or less intimately 
with the mucus and pus. It is bright red, and never produces black tarry 
stools, such as are seen with gastric and duodenal ulcer. It is mostly fluid ; 
but small clots are often present. The muc us is u uf o jni ed^ and may be 
clei^r or opaque owing to the presence of pus ; membranes are iieve^ passed. 

In most cases small collections of pus are easily recognised with the naked 
eye in addition to that mixed with the mucus and fluid faeces. 

Abdominal discomfort is oflep, but not always, ])reserit. A(;tual pain is 
rare except immediately befpje defalcation, w1h*ii (a)lio may occur ; tills dis- 
appears as soon as the bowels are opemnl. «‘sj)ecially If flatus is also passed. 
Tenesmus is unusual, and only occurs if the anal canal is involvial. Tlu' 
abdomen js sometimes sligiUiy d^^^ but in many cases i t is retTa ct«>fr 

Tenderness Js qfteu completely absent, even in sevi^re eases, but pressure 
over the col^ may cause ^ discomfort. If the tendermess is comdderable. 
the inHammaJion has generally spread to tin* peritoneum and local peritonitis 
is present ; this is iiiostjmniinorily observ(‘d in the right iliac fossa and left 
iliac foss a. A moderate degree of niusyular rigidity is often })res(‘nt in severe 
ftaSes, especially when there is any local jjeritonitis. 

Digital examination of the rectum is only painful in the rare cases in 
which the anal canal is inflamed. The thickened mucous membrane and the 
ulcers are readily felt with the finger when the rectum is involved. 

I A sigmoidoscopic examination should always be made. An anrestlietic 
is never required, and if the sigmoidoscope is carefully introduced under 
visual guidance without inflation, and only as far as it goes without difficulty, 
there is no danger. The mucous membrane is bright jqd, thick and ICtme- 
time^^graJUMtei’;, It bleeds yery readily wlien touclH'-dfand sinal] HuTbniucoiis 
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liSBuiorrhages are trequently seen. Its surface is covered with blood-stained, 
purulent mucus, some of which should be removed on a sterile swab for 
bacteriological examination. Superficial ulcers are invariably present ; but 
ill early cases they may he so small that they are difficult to recognise. 
Later they are large, and an*, sometimes so extensive that only small islets 
of mucous membrane are left, which may feel like small, flat polypi on rectal 
examination, tlu; floor of the*, ulcers being mistaken for the surface of the 
mucous membrane. The ulcers are alway;§ superficial, with irregular edges ; 
the thick mucous^ membrane is not undermined. The floor of the ulcers 
appears greyish -yellow when the blood and mucus are wiped from their 
surface. 

In acute cases, and in acute exacerbations of more chronic cases, irregular 
fever is generally present. Apart from this, the patient has generally a good 
appetite. The constant diarrhoea leads, to progressive emaciation and weak- 
ness ; but in mild cases the patient may feel so well that he is unwilling to 
undergo treatment in bed. The loss of blood leads to secondary anaemia, 
which may be severe ; the amount of haemoglobin is often only 50 per cent, 
of normal, and may fall to 20 per cent. 

Complicatiohs. -In flie cours(‘ of healing s tricture s, which may be 
multiple antlid comddera ble huigth, may develop, especially in cases of long 
standing. A narrowing can sometimes be recognised with the sigmoidoscope, 
but the exact degree and locali.sation can only be discovered with the aid of 
an opaque mi ema. The symjdoms generally do not alter with the develop- 
ment of the strictures, as the stools are so fluid that they pass without diffi- 
culty through the narrowed bowel. A case which resists treatment should 
therefore be examined for stricture, as, if one is found, a short-circuiting 
operation may be required. 

In other cases healing is associated with the development of multiple 
minute po lypi : this is probably Uie most cominon cause of polyposis of 
the col^rt: This condition may give rise to no sym])toms, but the polypi 
arc TTaWe. tp become malignant. In my experience the application of deep 
X-rays invariably results in the complete divsappearance of multiple polypi 
of this Jgiul. 

General peritonitis is a very rare complication, and is not due to per- 
foration but to direct spread of infection through the wall of the colon. 
Localised abscesses are still more unusual. 

Occasionally non-suppurativc multiple arthritis develops, which is 

strictly analogous to the arthritis which may follow bacillary dysentery. 

Diagnosis. — The association of blood in Jbhe stools with pus and mucus 
indicates the presence of ulcerative cofitis, or a growth of the pelvic colon or 
rectum. 

A growth can be excluded by rectal and abdominal palpation, and by 
the sigmoidoscope. Even if the growth is too high to be reached by the 
instrument its presence is rendered very probable when the accessible part 
of the colon appears normal, and blood, mucus and pus are seen coming 
from the inaccessible part. 

If the patient has been in the East the possibility of dysentery should 
be considered, and even in the absence of such a history it is possible that a 
patient may have become infected by a dysentery-carrier living with him. 
Mucus obtained direct from the surface of an ulcer during the sigmoidoscopic 
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examination should therefore always be examined bacteriologically, and the 
agglutinating power of the patient's serum should be tested against various 
strains of B, dysenteric. The sigmoidpscopic appearance of the mucous 
membrane in bacillary dysentery and ulcerative, (olitis is identical, but in 
\ the latter cpjxditio|) tj^^e serum Very rarely agglutinates B. dysentrrur. A miieblc. 
1 dyseptfiiyt-is, however, so distinct tbat a djeEHite diagnosis can easily be 
made by the use of the sigmoidoscope alone. Small, round, red eJ^yAtions 
! are seen on the otherwise normal-loohing mucous membrane, corresponding 
= with the collection of hroken-down material in the submucous tissue caused 
f by the invasion of Entamoeba histolytica. In the centre of eacE elevation 
j is a depressed yellowish ulcer where the submucdiis abscess has broken 
' through the mucous membrane. 

Prognosis. — Very acute ulcerative colitis may cause death in a few weeks. 
More commonly the condition becomes chronic, with periodic acute exacerba- 
tions, and thus approximates to the ordinary form of ulcerative colitis, in 
which the onset is insidious and the course very prolonged. Death generally 
results from cachexia, owing to the prolonged diarrheen and const«nt lo<5s of 
blood. With adegjuAte treatment, however, recovery isjthg rule. 

TreatmeiSI— if a sigmoidpscopic examinAti^ii is always made when 
a patient passes blood or mucus in his stools, or is suffering from diarrhena, 
the cause of which is not obvious, ulcerative colitis can often be recognised 
at such an early stage that recovery will be rapid. More commonly, long- 
continued treatment is required, and no case should be regarded as cured 
until a further sigmoidoscopic examination has shown that all ulceration 
has disappeared and the mucous membrane is no longer inflamed. 

The patient should be kept warm and recumbent in bed until no blood 
has been passed for a week, the bowels are not opened more than twice a 
day, and no ulceration and no inflammation can be seen with the sigmoido- 
scope. But the patient should continue under strict treatment till the mucous 
membrane appears to be perfectly normal, and he should b^.Q^roful about 
his diet and keep his stools with liquid paraffin for several ye(irs, as^TTie 
danger of recurrence remains for a prolonged period. 

An abundant but light mixed dh^t should be given, as the stomach and 
small intestines are rarely involved. The food must be thorouglilv masti- 
cated. Everything which could irritate the colon mochanically should be 
prohibited ; veue^ta])jLfis are only allowed if they have been passed through 
a fine Hiev(^ audiu) fruit except th(‘ juice or in tin' form of j(‘lli(is. 

should be irrigated every day with 'snnic acid solution. An 
injectiptt,iif p and a half of warm, water should be given half an hour 

before, in order to clear away as much feeces, blood and mucus as possible ; 
this should only be retained for about 5 i^inutes. The same quantity of the 
i tannic acid solution (gK i-ij k) the . ounce) is then run in very slowly at a 
I pressure of not more than 12 inches of water through a tube introduced not 
j more Than inches beyond the anus, with the patient in the knee-olbow 
The fluid should be retained for gradually longer periods up to 
half an hour. 

When the patient is very ill, as a result of long-continued loss of blood 
from the colon, transfusion of blood is of great value. 

In my experience vaccine treatment has generally very little effect, 
doubtless because of the extreme difficulty of discovering the organism which 
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is really responsible for the colitis. If it can be identified with certainty, 
vaccination inay be tried in addition to, but never as a substitute for other 
tteatjaezit. Sources of infection sucE as apical dental abscesses or pyonrEoea 
alveolaris should be thoroughly treated. 

Th(‘ intfavV^nouH iijiection 0 ^:® toji^ c.c. of polyvalent anti-dysentenc 
daiJ^Llpr a >v(?ck^ result in extrei'nely rapid healing of 

the uk^?rs. The treatment is often so effective that the periocf of treatment 
is shortened from several months to a few weeks. In spite of the severe 
general r(‘JLption which occasionally takes place, serum should therefore be 
tried in every case. It may also be effective when given stibCtftanwusly , 
btirthe Treatnieiit must be continued for a Jongex. period. 

The administration of half an ounce of finely powdered charcoal two or 
three times a day leads to the absorption of gas, and a great diminutioil of 
any colic which is present, as the latter is caused by Intestinal flatulence. 
At the same time if the stools are offensive, they become odourless. 

In chronic cases and in severe acute cases the question of operation requires 
consideration, if little or. no iipprovement occurs after 3 or 4 weeks of strict 
medical treatment, but with the medical treatment described above I have 
in mceut yours in which surgery was required. The only 
operation likojv to |)rove succes.sful is appendicostomy, or, if the appendix 
has already been removed, a, yalvular CS^ostomy, which allows the intro- 
duction of fluid through a catheter, but not the escape of fluid faeces. The 
colon should be washed out continuously for 48 or 72 hours with saline solution 
introduced drop by drop through a catheter and allowed to escape from a 
bed- pan, upon which the patient lies. After this the colon is washed out 
with plain water once a day, and when all the fluid has escaped an antiseptic 
solution is introduced and allowed to escape when the patient wishes. The 
stoma should not be allowed to close until the sigmoidoscope has shown that 
the mucous membrane has completely healed. In my experience improve- 
ni«‘iii after (>[)er;ition is not as a rule mort; rapid than under purely medical 
treatment, and llie inortalitv is over 20 per cent., whereas in a consecutivo 
'>«‘ri(‘s of 25 eases treated medically, nuniv of extreme s»'verity, recovery 
occurred in all luit one. 


TlJBERqU]^OU8^iiTERlTIS AND COLITIS 

/Etiology. — Miliary tubercles may be present in the intestines in general 
tuberculosis, but they have no clinical importance. Primjarj infection of 
the bowels from tuberculous milk is not infrequent in children, T)ut is com- 
paratively rare in adulte. Secondary infection from swallowing tuberculous 
sputum is very common, ulceration teing present in 50 fatal 

cas^bf pulmonary tuberculosis, in some of which, however, it is probably 
due To pyogenic organisms and not to the tubercle bacillus. The lower end 
of the ileum, the appendix and the caecum are the parts most frequently 
affected. 

Symptoms. — In many cases no symptoms are present, although extensive 
ulceration may be found post mortem. Tuberculous enteritis should be 
suspected In (ddldren suffering from diarrhoea with fever, abdo mina l dis- 
tension, enlarged j^^ds, anaemia, was^^g and we ak ness. It shouToalso be 

38 
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suspected when, pi|Imon|try tuberculosis is associated with diarrhoea^ especially 
if abdominal pain and tenderness are. present. But the diagnosis can only "be 
made with certainty if tubercle bacilli are found in the stools, and with a 
considerable degree of probability if Qgod is passed. In the absence of/ 
abdominal pain the diarrh^;1ri^ advanced phthisis is generally due to t hey 
achlorhydria wliich is eommoiily present. 

Perforation of a tuberculous ulcer is rare owing to the adhesions which 
form between the coils of intestine. Cicatrisation of an ulcer may lead to 
single or multiple strictures of the small intestines ; as these are incomplete, 
and the contents of the bowel are fluid, obstruction is rarely produced. 
External adhesions and the formation of bands may, however, lead to acute 
intestinal obstruction. Tuberculous ulceration of the last few inches of the 
ileum ihay produce reflex dyspepsia similar to that caused by chronic appendi- 
citis. In such cases the terminal ileum is tender and may be thicKened ; 
the stools generally contain occult blood, and tliere is often mild intermittent 
pyrexia. At a later stage small intestine peristalsis may become visible, 
and palpable stiffening of a coil of ileum, which disappears with a loud gurgle, 
sometimes occurs, although the bowels may remain regular until acute 
obstruction supervenes. 

of the cwcum> is a verv rare condition, in wliich the 
ileo-csBcaf sphincter and a small part of the iJeurn may also be involved. 
Chronic intestinal obstruction and the presence of a hard, mobile, non-tender 
tumour give rise to suspicions of cancer, which can only be dispelled after 
exploration. It is rarely associated with tuberculous foci elsewhere and 
does not ulcerate, so that no pyrexia occurs and tubercle bacilli do not appear 
in the stools. 

Treatment. — The treatment is that of tuberculosis in general, combined 
with the dietetic restrictions required for non-tuberculous colitis. Hyper- 
plastic tuberculosis of the caecum should be excised as soon as it is recognised. 


CANCER OF THE COLON 

.Etiology. — Primary columnar-celled carcinoma of the colon attacks 
men and women with equal frequency. It is most common between the 
ages of 40 and 65, although cases have been recorded in early childhood. 

Pathology. — Only 3 per, cent, of cases of intestinal cancer affect the 
small intestine. Of the remainder 60 per cent, are in the rectum and at the 
pelyi-rectal flexure, and 20 per cent, in the iliac and pelvic colon. Nearly 
h^lf of the remainder are in the coBCurn and iIeo-c»cal region. 

Extension^ to.. the periton eum and sec onda ry de posit s in thej[y^hatic 
glands, ^yjsr^^d other organs occur later jjad-ratb!&i:Jl§i„f?^^ 
naircBt of the intestine ffiah with caii<?iSf ui niost otfier oKstpjigtmn 

occurring in more than 50 per cent, of cases before the glands are involved. 
The prospect of a radical cure by operation, if an early diagnosis is made, 
is therefore comparatively good, even when large portions of the intestine 
are involved. The rectum has a moderate supply of lymphatics, and gives 
operative results intermediate between the worse gastric and better intestinal 
cases. 

Symptoms.— The possibility of cancer of the intestine should be con- 
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sidered whenever an individual above the age of 35 , whose bowels havei 
previously been regular, develops, without change of diet or habits, cojofitipa-f 
tion or diar rhoe a, or when a patient of the same age, who is habitually con- 1 
stipat^TI, Tecomes more so without obvious reason. Constipation occurs 
earliest in the common annular form of intestinal cancer, which narrowsTEe 
circumfcrehi56“““0’f ‘the bowel while the actual size of the growtli is still very 
small. Less obs truction is caused by p apillomatous carcinoma, whic h forms 
a friable and^ulcera ted mass, projecting mto, but not obi i to ratings the ipt^a- 
tinarTumen ; constipation Ts at first intern ut tent and rcTIeved^by purgatives, 
which gradually become less effective and cause iiiore pain. Enemata are 
generally of use for a longer jieriod, but they also finally fail to act. Spuje- 
tim es, however, there is' ’persist^ diarrhoea from the start, especially when 
the growth is situated in TEe’'^^y^ colon. More frequently the initial 
constipaTioiTis'mterr^ By. attacks of diarrhoea. Jn the majority of cases 
the constipation becomes steadily more severe until it ends in complete 
obstruction, which is sometimes Iiastened by the impaction of a hard mass 
of faeces in the narrowed lumen. 

The stools do not generally differ in shape from those seen in ordinary 
constipation. Occasionally thin pieces, resembling the faeces formed in some 
cases of spastic constipation, are passed, especially wlien the growth is in 
the pelvic colon or in the rectum ; fliey sometimes owe their shape to spasm 
of the anal sphincter, produced reflexly by the growth or by the irritating 
discharge from its surface; but I have also seen ribbon-shaped faeces appear 
through a stricture 6 inches from the anus during a sigmoiHoscopIc examina- 
tion. Th(‘> stools in cancer of the rectum and lower part of the pelvic colon 
generally contain obvious blood, pus and niucus. ; they may closely simulate 
those of simple ulcerative coHtis, but^ffjiginents of more or less ^ 9 njj[^I sec es 
ea.ixpitfijl -Be reco gnise d, wlierciis in ulcerative colitis the faeces are mways 
When the growth is proximaPto the middle of the pelvic colon Blood 
can rarely be recognised with the naked eye, but occult blood can always 
be found by the guaiac test ; the spectroscope often shQW4 thaA - 

as well jis haematqpqiphyrin is present in contrast with the occult blood, of 
gasfrjc^jind^d^ wliich only gives the former spcctrgm unless 

thie-qiaintity..piesc;^t is unusually great. 

Vague discomfort La -.lawei, part of the abdomen is often present, 
sometimes without any irregularity of the Bowels, and slight attack^ ..of.. colic 
occur when constipation becomes severe ; but they rarely reach any great 
intensity until the obstruction is almost complete. In some cases, especially 
in caorQCXi)! the ca ecum, hepatic flexur e and splenic flexure , the pain al^w^s 
travels in a definfte direction^ to a certain point, wher^tlie gatient occasion- 
ally feels a rumBIin g sens ation ; this generally QQ^responds with tHe sifuation 
of the gro ^^h. IVtonThe j^lvic colon is involved, the pain is alwa pTBSI^ 
the umbilicus and often most marked on the 

Tlie dver-activity o f t he colon above the obstruction leads to hypertrophy 
of its niu^cuj_aj;ure- Wh?n the ohslrucfTon heebmes compleBepfaSuibbTt 
muscle ultimately occurs, and extreme paralytic distension resulte ; ulcera- 
tion and perforation^ especially of th^'cBcimplnay T^^^ 

When the 

spasmodic AQli&^pt^ ** st iffening ” of the intestmc are often yisible and 
palpable. They never occur m the colic associated with lead poisoning or 
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cQffia. and only very rarely with obstruction due to simple impaction of 
faeces. 

(^nerai syniptonis of generally absent in the 

parly stage ; they are jnost^ marked when 1h<' growth is extensive or much 
iiT^FaT^Sl, and when frequent small funniorrhages f»ave occurred. Pro- 
gressive loss of weight and strength and increasing amemia are the chief 
general symptoms ; the appetite is often diminished, but the occasional 
association of a good appetite with progressive emaciation is, in the absence 
of pyre xia, very suggestive oT a growth. Tli^? “’iitTtritmn^T<mff most, ahd 
haSsemia is niost hiarla^ when the tumour is ])roximaI to the splenic hexure, 
/whereas obstructive symptoms are generally mor«* s(‘vt‘re when the distal 
' part of the colon is involved. 

In about 40 per cent, of cases a tumour is palpable when the patient is 
first seen, either on abdominal or rectal examination. In some of the re- 
mainder the growth is inaccessible to pa1j)ation, owing to its situation at the 
splenic flexure ; in others th<‘ tumour is too small to be palpable. It is 
often impossible to reach a growth in the lower eiid of the pelvic colon or 
at the top of the rectum either by abdominal or rectal examination. In 
such cases the sigrnoidosco])e alone fuakes a!i early diagnosis [possible. If 
acute obstruction is not an early occurrence, the growth develops into 
^ a large and easily j)alpable tumour, which invades the neighbouring peri- 
; toneum and viscera. The tumour often varies in size from time to time, as 
I it is formed not only by the growth itself, but ]>artly by impacted faK3e8 or by 
I thickened peritoneum and adherent coils of intestine, with perhaps a localised 
^ abscess. The disappearance of a tumour after treatment -with purgatives 
or enemata docs "not therefore mean that cancer is absent, even if its dis- 
appearance is associated with improvement in the symptoms. For a mass 
of fasces can become impacted above a cancerous stricture and produce 
obstruction, which may be partially relieved when the fences are removed. 
A diagnosis of cancer can only be excluded when the di8a])pearance of the 
tumour is accompanied by complete and lasting cure of all the symptoms. 
The tumour producetd by a growth is hard ; it is rarely very tender, unh\s8 
complicated by local [Kuitonitis. When situated in tlie asmlillng, descend- 
ing or pelvic colon it is gcnerallv h^*d ; in the caecum and transverse colon 
it is frecmcntly very movabhC 

The X-rays often afford considerable help in diagnosis. The shadow of 
the colon may be visible as far as the seat of obstruction unusually soon 
after the opaqin* meal ; little or no barium may pass beyond this point for 
a cbnsider^le time. The passage of an ojiaquo enema is often obstructed 
at a period in the disease wlien an opaque meal is not delayed. In some 
cases, especially when an enema is used, the actual narrowing of tlie int-estine 
can be observed. When a tumour is jiresent the combination of abdominal 
palpation and X-ray examination shows whether any delay in the passage 
of faeces occurs in the neighbourhood of th^ tuinf'iir, and whether the latter 
arises from some part of the alimentary canal. It is important to note, 
however, that the X-rays may completely fail to give any evidence of a 
growth until some months have elapsed since the onset of symptoms 
iy[In exceptional cases symptoms are produced by complications before 
the intestinal fiinctions become affeefed. Thirs .s(‘condaTy deposits in the 
brain may cause cerebral symptoms siiffic-ient 1o overshadow everything 
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(‘Iwe, and an abscess developing in connection with a stercoral ulcer above 
the obstruction, or general peritonitis resulting from perforation of a similar 
ulcer may constitut<^ the earliest clinical manifestation. 

Diagnosis. — Tli(‘ diagnosis d«^pends upon the history combined with the 
results of abdpminal and recdal palpation, examination of , jthe stools for 
visible or ociuilt bloody and with the sigmoidoscope and X-raya- A tumour 
m^the right iliac fossa inay caused by an inllamiiiatory mass developing 
round a small chronic appendicular abscess and by hypertrophic tuberculous 
disease of the intestine as well as by cancer. In the left iliac fossa confusion 
with an inflammatory muss in connection with ac.quired diverticula^qf the 
colon is not infrequent, [)ut a barium enema almost invariably reveals the 
presence of the latter. The chronic obstruction caused by a local l>and of 
adhesions may simulate that caused by a growtli, the difficulty being in- 
creased by the fact that tlie stools generally contain occult blood 

Treatment. — Cancer of any part of the large intestine proximal to the 
middle of the transverse colon is best treated by the removal of all the colon 
up to an inch beyond the growth, an ileo-colostorny being simultaneously 
performed. Beyond this point resection of the growth, with a sufficient 
margin on each side, with end-to-end anastomosis is more satisfactory. If 
obstruction is present, the operation should be performed in two stages, 
excision b<‘ing only performed aft<‘r the paticni j( (•o\Tr.s from a pif lirninary 
(X'lostorny or shoi t-circuiting operation. 

DIVERTICULA OF THE COLON 

pJLl^JEBTict^hqsis : DiyERTig^gLiTis 

iEtiology and Pathology. — Diverticula of the colon generally occur 
in individuals who have for many years taken ajM rimits ff>r constij>ation. 
Diverticula un^cqjnmou' above the middle of the descending colon, and 
laercaso in number and size as the lower cud of tie* pelvic eolon is approached, 
but they are viu’v rare in th<^ rectum owing to the thickness ol its muscular 
(Xiat . ' ' 

Diverticula generally devtdop after ijjc age of U) and occur witii equal 
fn*quencv in men and women, i ) u i a g to tlh ‘ TiTjTq Hi y o f the m u t dax 
of the colon, whic^i occurs in old age, pressure fr:qui vv1t^^ divei- 

"Tbe presenccy.of fat diminishes the 
resistance of th(‘ intestumT wall to "pressure from within, so that, diverticula 
ai*e especially likely to occur in the obese, and often form iii tJlL ^PP<’ indices 
j'piplPictu- ^ 

A large number of diverticula are generally present ; some are so small 
that they are barely visible to the naked eye, whilst others attoin a diameter 
of half an inoli. They very rarely become larger, as secondary pathological 
changes interrupt their growth, jfn the walls of the smaller diverticula all 
the coats of the bowel are represented.' ‘As they grow larger the muscular 
lA/cr gfadiially disappears and the mucous membrane frequently becomes 
atrophied. 

Svmotoins,* ^Diverticulos^^. the simple presence of diverticula of the 
( olou, is a v(U-y common condition and giyes. to no svmptoms. Their 
inhanunatiqp iull;iJipiialibn.‘obtbe..s.]^TO^^ 
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peritoneum — — ^give rise to q vayietj^ of symptoms. Most fre- 
quently the patient complains of discomfort, iathe lower part ^ abdomen 
and, after a time, of attacks of colic, which gradually increase lii severity 
and in frequency. The discomfort is generally most marked in the left 
iliac fossa. At'^e same time the constipation, from which the patienT~ira8 
generally suffered for many years, becomes morti severe. Aperients aggravate 
the pain, which is relieved to some extent by the passage of flatus or fseces. 
Mucus may be present in the stools, and pus cells can occasionally be dis- 
covered on microscopical examination, but both obvious and occult blood 
are generally absent. 

The temperature is sometimes slightly raised, and in acute exacerbations 
it may be very high and accompanied by severe constitutional symptoms 
with polymorphonuclear leucocytosis. 

The bladder is often irritable, the patient having to pass urine with 
abnormal frequency ; this is due to adhesions between the colon and the 
bladder. At a later stage cystitis occurs, and in very rare cases gas and 
are finally passed per urethram owing to the development of a vesico-colic 
fistula, divcrticulitTs ^^^tffg‘'irTPhore common cause of this condition than 
cancer of the colon. 

HI Tenderness is always most marked in the left iliac fossa and occasion 

ally also immediately ^bove the pubes.^^ The rigidity of the abdominal 

wall over the tender area may make it difficult to palpate the colon, but in 
most cases it is possible to feel the irregularly thickened and extiemely tender 
iliac colon. Digital examination of the rectum generally reveals nothing 
abnormal ; the sigmoidoscope cannot often be passed beyond the pelvi- 
rectal flexure or an inch or two farther, the bowel at this point appearing to 
be abnormally fixed and its lumen narrowed. Very rarely the minute mouths 
of diverticula can be seen at the lower end of the affected portion of the 
pelvic colon. 

An opaque meal shows that there is generally little or no delay in the 
passage through the bowel till the iliac colon is reached. The presence of 
diverticula can often be recognised when the opaque meal reaches the affected 
part, as some of it enters and remains in them after the rest has been evacuated. 
In all cases a barium enema should also be given, as whenever diverticula 
are present their number and localisation can be more accurately determined 
in this way than by any other method. They may be discovered directly 
the enema is given, but more often only after it has been evacuated, a double 
row of small rounded shadows representing the diverticula being then seen 
in the position of the iliac and pelvic colon. They often remain visible for 
several days. 

Diagnosis. — Discomfort and colicky pain in the lower part of the abdomen 
in middle-aged an3"‘eld^riy ][}atietTt8; 'ePfpf’fmiiyrif"'’A88ocia^^^^ with increaai||g 
should raise the suspicion of divertiSilKB as web as of a growth 
oOTie colon, if the pain is most marked in^tke left^iliac fossa, if associ- 
ated with bladder jrritl^ility, and if leucocytosis and pyrexia are present, 
the former more probable diagnosis. A tender tumour in the left 

iliac fossa, associated with muscular rigidity, i8*^jiHjni more frequently due to 
diverticulitis than to cancer." AiT^X^ray examination after an opaque meal 
and an opaque enema generally settles the diagnosis. It is necessary to 
add that cancer occasionally develops in a colon affected with diverticulosis 
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or diverticulitis. The oaly sign which might suggest such a possibility 
would be the appearance of red blood and obvious pus in the stools in 
a patient in whom an X-ray examination has shown diverticula to be 
present. 

Treatment. — The accidental discovery of diverticulosis in the course 
of a routine X-ray examination indicates the necessity for permanently 
keeping the stools soft by means of large doses of x^arafi&n and the avoidance 
of pips and skins of fruit and of pickles, salads, and cooked green vegetaBhSftr^ 
eXt^t as purges. No of h er a£>erien t should be used. In very mild cases 
of diverticulitis the same treatment is efffefetive. In more severe cases with 
pyrexia and abdominal rigidity the patient should be kept in bod till all 
signs of active inflammation have disappeared. The diet already mentioned 
should be given together with an ounce of paraffin three times a day. 
UoUadoima may be required to cojitrol the secondary spasm. Hix ounces 
of paraffin should be injected into the rectum every evening and retained 
during the night. If the bowels do not act satisfactorily in the morning, 
water should be injected into the rectum very slowly and under very low 
pressure, in quantity insufificient to cause pain. By this means the 
accumulation of faeces generally present is gradually evacuated, and the pain 
and inflammation subside. Contrary to what was formerly thought, very 
few cases re g u ir^ o p er ati on . Only if the condition is complicated by the 

development of an abs^ss, signs of spreading peritonitis, definite obstruction, 
or increasing cystitis suggesting that a vesico-colic fistula is about to form is 
an immediate operation indicated. In addition to this, if the treatment 
described does not lead to the subsidence of inflammation and obstructive 
symptoms, an operation is required. It is sometimes possible to excise 
or short circuit the whole of the affected portion of the bowel, but more 
often a colostomy has to be performed. 


INTUSSUSCEPTION 

Acute Intussusception : see Acute Intestinal Obstruction (p. 602) 
Chronic Intussusception 

iEtiology. — Chronic intussusception is a rare disease occurring, oj^ly in 
adujts. Xw,enty ,^er cent, arejecondary to innocent tumours, most 

"prc^t fts pQlyjjiiJBti?. thellm g&nL arc to 

maligp^^nt tumours, and 6 per to dysenteric, tuberculous and other 
ulcers. A case of mine was associated with chronic urscwia in a man 
suffering f rom aepkritis due to lead poisoning. 

Symptoms. — A chronic intussusception may last for a mouth, a year or 
longer before it terminates in an attack of acute obstruction or of general 
peritonitis from perforation. It may finally reach the anus, from which 
it may project for some inches without preventing the passage of faeces. 
The onset is generally insidious ; occasionally it is acute, but the severity 
of the symptoms generally diminishes and the subsequent progress of the 
case is chronic. Only about one-half of the cases are accompanied by con- 
stipation, diarrhoea being present in the majority of the others. The most 
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prominent symptom occurring in attacks which steadily increase in 

frequency and severity, and which may be brought on by taking food or by 
aperients ; constipation is present during the attack, and blood and mucus 
may be passed at frequent intervals in entero-colic and colic, but not in 
enteric, intussusceptions. A palpable tumour is present in hi^lf the cases ; 
it becomes harder and longer during aii attack of colic, and apj)caTB to recede 
in the intervals. Sdvere att ACks ” dr6' accompanied by vomiting, especially 
in the enteric form. Visible peristalsis and dilatation often occur in the 
intestines above the intussusception. An opaque enema, given for suspected 
chronic obstruction, may reveal the presence of an intussusception by the 
typical appearance it princes. 

Treatment. — The treatment is always surgical. 


ACHALASIA OF THE PEL VI-RECTAL AND ANAL SPHINCTERS 
(HIRSCHSPRUNG’S DISEASE IN CHILDREN AND MEGACOLON 
IN ADULTS) 

iEtiology and Pathology. — Hir^lj,gpji:uiig'*i disease is a _r are eondilion 
occurring in 3'ouiig children, in whic^ the CQ^on becdines greatly dilated and 
hyp ertr ophied although no organic obstruction is present. Tlie disease is 
better named after the Danish physician who in 1886 first satisfactorily 
described it, or, in view of its |>athogcncsis, achalasia of the pelvi-reetid 
and anal sphincters, than by the alternatiYe designation of “ congenital 
idiopathic dilatation of the colon.” 

Megacolon is a similar condition occurring in adults ; it is eitiier the 
sequel of Hirschsprung’s disease which has remained latent, or it ujay 
develop only in later life. 

Both Hirschs])rung’s disease and niegacolon in adults occur about eight 
times more frequently in males than in females. 

In children the lower limit of the dilatation is situatial willi e(jnal fiv- 
quency at the junction of tlie ]>elvic colon with tin* rcctiun tin* [)e] vi-rcctal 
sphincter — atM^at J^e anal aj)hincter, but in adults it is always at the lattcj-. 
From these poinls^ upwards Tlie re is a rapid enlargement, tin' lua.yimum 
diameter being generally 3 or^,4 Jhgher. in about half of tlie cases, 
the enlargement is conmied to the pelvic colon or rectum and pelvic colon, 
which may be so dilated that it reaches the left dome of the diaphragm 
or even finds its way above the liver under the right dome. In other 
cases, varying lengths of intestine are dilated, but the dilatation is alw'ays 
gr^test in the pelvic colon, and diminishes as it is tmeed towards the 
csBCum, the small intestine being always spanal. The nmsculftt coat of 
the dilated intestine is greatly hypertrophied. The mucous membrane is 
thickened from chrbnlc' inSkfiimfllridn ^ is often ulcerated. The hypi r- 

trop^ Ami' only the increased work which fbh int<\stine has to 

do kn order to overcome some obstruction, and penstalsis occurring in th(‘ 
hypertrophied colon could not fail to evacuate it, if there were no obstruction 
to the passage of its contents into the undiluted rectum in tlie pelvi-rectal 
cases or through the anal canal in the anal cases. The obstruction in the 
two varieties is probably Jibsimce of the relaxation qf^fhe^rircmlai; 

muscle fibres respectively at the pelvi-rectal sphincter and anaFs^ 
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wIaIuIi Hiiould occur during defsecatiou ; it is analogous to achalasia of the 
cardiaT, wlaclfis tlie c^use of so-called idiopathic dilatation and hypertrophy 
of the cBsophagus. It probably depends, like the latter, upon orga>iiic chaj^ges 
in Auerbach’s plexus in the r(igion of the sphincter ; these are** probably 
g^cTondary to “iiiflSTn of the mucous membrane, which disapjpears 

completely but leaves behind permanent degeneration of the nerve tissue 
Such degenerative c.hanges have been obsc^rved in a case of Hirschsprung’s 
disease by Muiiro Cameron, in the jjelvi-rectal variety the primary cause 
of obstruction must bt^ aggravated at an early stage by obstruction of a 
diSerent sort : the pelvic colon, when once dilated, produces a kink by over- 
hangiug the un dilated rectum below. 

Symptoms. — In Hirschsprung’s disease there is almost always a history 
of constipation dating either from birth or from the hist few months.oi.life. 
At an early stage the bowels cease to act spontapieously, and drugs gradually 
lose tiiair aifcct, until an evacuation can only be procured by means of 
The stools ur(5 generally soft or even semi-fluid, but in early 
cases scybala may be passed. Soon after the onset of the constipation, the 
^iulpjLueju, which is generally normal at birth, begins to increase inaizc owing 
te distension of the colon with gas and faeces, the size varying from time to 
time accortUng to the frequency with which the bowels are opened. By 
examining the pati(uit with the X-rays after a barium meal it is possible to 
recognise where the stasis begins, and if a barium enema is also given the 
exact extent of the dilatation can be discovered. In pelvi-rectal achalasia 
the rectum is empty but sometimes ballooned, in anal achalasia it is 
greatly dilated and filled with fceces, which are generally quite soft. 

Sooner or later, an attack of complete obstruction may occur, no feBcee 
being passed for even two or three inonthB, though momentary relief some- 
times follows the evacuation of small quantities of gas. The ab dome n 
l.)(‘(_r(nn(‘.s eiR)nuou^lyjgti^lcnded and tense ; it i.s often painiul, and the pressure 
on the (lla})hragin may cause severe dyspneea, cyanosis and pa lpitat ion. 
Tile outline of the distended colon is seen, and peristalsis is generally visible. 
Albm uinu ria and (edema of the legs, penis and scrotum are sometimes 
obsorvecT*" Vomiting may now occur, and the patient becomes exceedingly 
emaciated ; cfealli finally results from exhaustion, from general pentopiti^" 
secondary to perforation of a stercoral ulcer, or from some inrerquiXftUI 
disease, (^spociaTIyVf the lungs. Ah attack of complete obstruction* is Bed- 
times relieved by enemata or by the passage of a rectal tube beyond the 
pelvi-r(?ctal ilexure ; this [lermits the escaj>e of gas and faeces under high 
[iressure, Imt similar attacks are very apt to recur. 

Death may occur in the first year of life, but more fre.quently between 
t he ages of 3 jind cases reached. When a megacolon 

is (liscrrvTTTd TU'llTteilts it is geneFally im]X)ssible to decide whether it dates 
fiom early childhood or whether it is a result of ana] achalasia developing 
at a later date. It may giv(5 rise to no symptoms beyond more or less ^vere 
constipation. I’lie abdommi i.s often not obviously distended, though the 
duiphragih Ts pushed u]) by the dHTifcd” bowel. Acute attacks of vioknt 
pain due tei tpJXlpPrarj obstruction may occur, but they generally end 
spohtahiecm^a^^ hours. An 6’paque meal shows the large Intestim^ 

as Tar" TisTIic descending or iliac colon ; it is then lost in the enormous pelvic 
colon. In order to define the position of the latter an opaque enema of six 
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or eight pints is required. A large gas-coutaining loop is often visible under 
the right dome of the diaphragm. The sigmoidoscope can be passed its full 
length without meeting tlie slightest resistance, and tie* walls of the enormous 
cavity formed by the pidvic colon can then be seen. 

Treatment. — (a) - All cases of anal achalasia can be 

kept in a satisfactory state of health by noii'surgical m(‘ans. If the (am- 
stipation is severe, a rectal tube should be inserted into the dilated rectum 
every day and the colon washed out. Jt may be necessary as a preliminary 
measure to empty the bowel digitally under an anajstindic. Obviously 
neither a short-circuit operation nor colectomy could help, as the obstruction 
is at the anus. Even the results of colostomy are very unsatisfactory. On 
the other hand, daily lav^age, if carried out with sullicient thoroughness, 
gives excellent results, and it is often possible after a time to wash the bowel 
out once a week or even less frequently instead of every day. 

(h) Pelvi-rectal achalasia . — An attempt should be made to pass a rubber 
tube beyond the kink at the pelvi-rectal flexure, so that flatus can escape and 
the dilated bowel can be washed out. It is occasionally possible to do this 
by simply putting the patient into the knee-elbow position. As a rule, 
however, it is necessary to manipulate a sigmoidoscope beyond the kink into 
the pelvic colon, the patient being iii_th^ knee-elbow position ; a tube is then 
passed through the sigmoidoscope, which is withdrawn, leaving the tube in 
position. In some cases recovery has followed dilating the pelvi-rectal 
sphincter with a distensible rubber bag. Very rarely operative treatment 
is required. It may be possible to make an anastomosis between the undis- 
tended rectum and the lower end of the dilated part of the colon. More 
frequently, however, the whole of the dilated colon has to be exciscjd, but 
colectomy has a very high mortality in the.se ca.s<*s. 

Arthur F. Hurst. 

ACUTE INTESTINAL OBSTRUCTION 

Acute intestinal obstruction is a condition in which the passage of the 
contents along the intestinal canal is more or less suddenly obstructed either 
completely or in greater part. Only mechanical causes of intestinal obstruc- 
tion will be dealt with in this place, conditions of j)araly8i.s or spasm causing 
obstruction being considered elsewhere. 

.£tiolog^. — The causes of acute intestinal obstruction are numerous, 
and may best be considered under (1) causes within the lumen of the bowel, 
(2) causes in the wall of the bowel, and (3) causes outside the bowel, while 
there are two additional conditions — intussusception and volvulus — which 
do not come under any of these categories. 

1, Causes within the lumen of the bowel giving rise to acute obstruction 
are gall-stones, faecal accumulations, and, very rarely, true foreign bodies. 

Large gall-stones enter the intestine through a fistula between the gall- 
bladder and duodenum or, more rarely, some other part of the intestinal canal. 
Gall-stones are generally passed spontaneously ; when this does not occur the 
site of impaction is nearly always the lower part of the ileum near the ileo- 
csecal sphincter. 

Fsecal accumulation is a common cause of an acute termination to a case 
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of chronic obstruction, but even without any previous i^rrowing it may 
cause obstruction. In such case the faecal mass may be enormous in ttze 
and of a stony hardness ; it leads more frequently to the pseudo-diarrhoea 
of partial obstruction than to complete obstruction. 

2. Causes in the wall of the bowel give rise in most cases to chronic rather 
than acute obstruction ; the commonest of such narrowings are those due 
to cancer. These conditions are discussed elsewhere, and it is only their 
liability to an acute termination which needs consideration here. Such a 
final catastrophe may result from the impaction of fasces, a distended wii of 
bowel may become twisted, or acute paralysis of the intestinal wall with or 
without peritonitis may develop. Congenital stricture is a rare cause of 
acute intestinal obstruction in early infancy ; apart from stricture of the 
rectum, the commonest site is in the duodenum, just above the entrance of 
the bile-duct and in connection with Meekers diverticulum. 

.3. Th<^ most common cause outside the intestine is strangulation of a 
portion of intestin(‘. by congenital or adventitious bands, diverticula or 
peritoneal adhesions. Such bands may result from old tuberculous or 
inflammatory disease, or may be a sequel to a laparotomy, if blood is left in 
the peritoneum or the ])eritoneum is much damaged. They may be produced 
by the adherence of normal structures, such as the omentum, Fallopian tube 
or appendix to other abdominal organs, or may result from the presence of 
a persistent Meckel’s diverticulum. The latter may remain attached to the 
umbilicus, or its free end may become adherent. Such bands may obstruct 
by bridging across a portion of bowel, or a knuckle of bowel may become 
twisted round or under them, or, if the band is not long, mere kinking at its 
point of attachment may be sufficient to obstruct the lumen. Internal 
hernias may give rise to strangulation and intestinal obstruction ; their com- 
monest sites are congenital or acquired slits or tears in the mesentery or 
omentum, one or other of the normal peritoneal fosste, or, more rarely, the 
foramen of Winslow or congenital or acquired apertures in the diaphragm. 
The peritoneal fossae into which such internal hernias may pass are situated 
in tlie neighbourhood of the duodeno- jejunal flexure, in the peri-caecal region, 
and in the root of the pelvic mesocolon. 

1. Intussusception. —By intussusception is meant the passage of one 
s<'gment of intestine into another immediately below. When this occurs a 
tumour is formed consisting of tlirec layers, the outermost or intussuscipiens 
being the portion of bowel into which invagination is occurring, and the 
inner two constituting the intussusceptura, which therefore consists of an 
entering layer and a returning layer. Between these latter is the strangled 
mesentery, interference with the vessels of which speedily occurs and 
induces changes in the intussuscej^tum. The apex is the distal part of the 
intussusception, and the neck the narrow part where the returning layer 
turns to become the sheath or intiissuscipieRs. 

The chief cause of intussusception is undue enlargement of the intestinal 
lymphatic tissue producing irregular muscular action, aided no doubt by 
an unusually long mesentery, and by an atonic condition of the ileo-cffical 
sphincter. All these three factors, particularly the first, are most common 
in early childhood, and intussusception is consequently rare at other ages ; 
70 per cent, of cases occur in infanta under a year old. In adults an intestinal 
polypus or carcinoma is often the starting-point of the invagination, which 
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g<ju<^rally difEers from that occurring in infants by being chronic instead of 

acute. 

Various forms of intussusception occur, of which the ileo-ctecaJ variety, 
with the ileo-caecal valve as its apex, constitutes about 70 per cent. 
Enteric, colic, ileo-colic and multiple intussusceptions are less frequent. An 
intussusception always increases at the expense of the ensheathing lay(T, its 
apex remaining constant. 

5. TqIvuIus is a condition in which a coil of intestine becomes twisted 
on itself around its mesenteric axis, leading to interference with its circulation 
and with the passage of its contents. Jt occurs most frequently in the pelvic 
colon and the ileum, but may affect the cajcum or any })art of the intestine 
with a mesentery. It usually occurs late in life, is comnioiicst in males, and 
depends partly upon an abnormally shaped mesentery and partly upon 
loading of the loop from chronic constipation. The dilated coils above a 
chronic obstruction are especially liable to become twisted and so bring 
about an acute termination to the case. 

Pathology.—In acute intestinal obstructions the conditions found fall 
mainly into two groups depending on (1) the occurrence of obstruction of 
intestine with a previously normal lumen, and (2) acute obstruction termina- 
ting a case of gradually increasing chronic obstruction. 

1, In most cases in this group a portion of intestine is strangulated in 
addition to the obstruction to the lumen of the bowel, and consequently the 
condition of the intestine must be considered in three regions — namely, above 
the obstruction, below it, and in the strangulated coil itself. An exception 
occurs in the acute obstruction produced by an im])act<‘d foreigii body, 
where, of course, there is no strangulation. 

(а) The intestine above an acute obstruction is usually greatly viistended, 
its walls are at first pale and thin, and later mdeinatous and purple in colour, 
and the extent of these changes rapidly increases upwards ns the obstruction 
persists. The distended coils are full of fluid (partly the normal dammed - 
back secretion, partly an exudation of serum), and as the case progn'sscf 
bacteria escape through the distended and paralytit coils, and li^ad to peri 
tonitis. These changes are far more marked in small intestine ubstructio!) 
than when the colon is affected. 

(б) Below the obstruction tlieeoilsarc, asa rule, empty, ciMitracted and pale, 

(c) As a result of circulatory interference, the strangulated coil its(dl 

becomes distended with effused blood and gas, the latter mainly whicli 
cannot be absorbed. It is purjdc in colour, tense, mdematous ami ])Hra- 
lysed, and it exudes bloodstained fluid both into its lumen ami into the sur- 
rounding peritoneum. If the strangulation is sufilciently severe to obstruct 
arteries as well as veins the cod becomes gangrenous in leiis than un hour. 
Buch a coil is grey and loses its peritoneal sheen ; it is tiaccid ami exudes fr(^e 
gas and stinking fluid into the peritoneum. This condition is, of coiirse, 
^recoverable, but in less complete strangulation the intestinal wall (|uicklv 
returns to normal when the strangulation is released. A strangulated coil 
JSOOB loses power to prevent the passage of bacteria, ami if left alone its 
vessels inevitably become thrombosed, and its walls become gangrenous 
and ultimately perforate. The contents of an obstructed loop are pro- 
ifoundly toxic, the toxicity being greater the higher in the course of the 
alimentary canal the obstruction is situated. 
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2. When acute supervenes on chronic obstruction, the bowel has already 
had time to accommodate itself in some degree to the presence of narrowing 
of its lumen. The final blockage of the passage is most frequently due to 
impaction of f?eces irj tJie narrowed part, or kinking, adhesion, volvulus or 
acute paralysis of the intestine abf)ve it. In such cases the already existing 
hyp(irtrophy above the obstruction gives place to rapidly increasing disten- 
sion, and as a result the intestinal circulation is interfered with, and gas, being 
no longer efficiently absorbed, collects within the bowel. The enteritis 
and ulceration usually present in some degree above a chronic obstruc- 
tion rapidly increase, and perforation and consequent peritonitis speedily 
follow. 

Symptoms. — The symptoms of acute intestinal obstruction vary to 
a cert^ain extent witli tlie particular cause of the condition, but some of them 
are present in all eases. Of the general symptoms, pain, vomiting, con- 
stipation and collap.s(‘ are the most imj)ortant. 

Pain is an early symptom and is very severe, in many cases a patient in 
perfect health being suddenly seized with an acute abdominal pain which 
doubles him up and never remits. At first the pain is stabbing in nature, 
but later ho com])lains of exacerbations which are colicky in character, and 
which occasionally serve to localise the obstruction. If the case is allowed 
to progress until peritonitis supervenes, the continuous pain and tenderness 
associated with that condition arc present in addition. 

Vomiting, preceded by nausea and severe retching, usually comes on 
about an hour after the ])ain, but it may be delayed for 8 or 10 hours. Once 
it has begun it continues with increasing frequency, and from the second 
to the fourtli day it becomes faecal in character. The higher the site of the 
obstruction is situated in the bowel, the greater the vomiting and the sooner 
it becomes faecal. Faecal vomiting is not due to arri]!eristalsis, but is caused 
by the stagnant and excessive .secretions of the portions of bowel above the 
oi wt ruct ion, gradually extending upward until they overflow into the stomach 
and cause vomiting. The faecal character is accounted for by the Temarkable 
Mpeerl with which BnciJIu'i coli and other organisms multiply in the stagnant 
contents. 

Collapse is early and severe. The patient is prostrated, anxious, and 
restless, the ])iilse is rapid, small and thready, the temj)eTature subnormal, 
and the extremities cold and clammy. The collapse is partly refiex from 
stimulation of the vagal and splanchnic nerve endings in the abdomen, and 
is partly due to loss of fluid from sweating and excessive intestinal secretion. 
A very important jiart is also played by the toxic intestinal contents ; the 
liigher in the bowel the obstruction is situated the greater is the toxicity 
of the stagnating contents. 

Constipation is as a rule absolute, although the bowel below the obstruc- 
lion may empty ilsedf shortly after the onset of the pain and vomiting. 
Noitlier faeces nor flatus are passed, and enemata after washing away any 
faecal material present in the bowel below are either retained or return slowly 
without force. 

In addition to these cardinal symptoms the patient presents certain 
other important signs. The tongne is dry and the teeth are covered with 
Hordes. The abdomen at first is not tender to touch, and sometimes pressure 
may relieve the pain. It is often not distended, though in some conditions, 
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such as volvulus, the distension may be extreme. If acute obstruction 
supervenes on chronic obstruction visible peristalsis may be present, and the 
coils can be felt to harden under the hand. Occasionally a tumour is felt 
in the abdomen, especially in intussusception, where a sausage-shaped mass 
can frequently be felt. On auscultation intestinal sounds are present in 
increased intensity. If the case goes on until peritonitis supervenes the 
symptoms of that condition develop and consequently the abdominal picture 
changes. In acute intestinal obstruction the urine is scanty and highly 
coloured, and when the obstruction is low in the bowel it contains a great 
excess of indican. The viscosity of the blood is increased from loss of fluid ; 
this probably accounts for the frequent cramp-like pains in the limbs. 

Diagnosis. — The diagnosis of acute intestinal obstruction is usually easy, 
but the further differentiation of the site and nature of the obstruction, 
though sometimes fairly simple, is often imj>ossible before operation. The 
history is of importance in deciding whether the acute symptoms have super 
vened on those of chronic obstruction, in which case similar but le-s.s severe 
attacks which were relieved by enemata or purgatives may have occurred. 
A previous history pointing to gall-bladder trouble, particularly if the onset of 
obstruction is somewhat less acute than usual, suggests gall-stone impaction. 

Inquiry should be made for evidence of abdominal attacks suggesting 
appenaicitis, salpingitis, or other conditions, which might produce bands. 

The presence in an infant of a sau.sage-shaped tumour, which can be felt 
to harden and is situated usually in the upper abdomen, with tenesmus and 
the passage of blood and slime, acute attacks of colic causing the child 
to scream and to draw up its legs, with occasional vomiting, forms a 
characteristic picture of intussusception, and enables a confident diagnosis 
to be made in many cases. In doubtful cases, examination under anaBsthesia 
may be required, and rectal examination may enable the intussusception to 
be felt. 

In volvulus the onset is acute, but collapse may be absent. Vomiting 
is not frequent at first, but the characteristic feature is the rapid onset and 
extreme degree of distension. This distension may at first be localised and 
indicate the seat of the volvulus, but it soon involves the whole abdomen 
and may cause severe cardiac and respiratory embarrassment. 

Distension implies interference with the blood supply aiid consequent 
deficient absorption of gas from the bowel ; it is thus a valuable indication 
as to whether strangulation has taken place as well as intestinal obstruction. 

The conditions from which acute intestinal obstruction has to be differ- 
entiated are numerous. The most important is hernia, and a (lareful ex- 
amination of the hernial apertures should always be made. In some cases 
of small femoral hernias in fat persons it is very easy to overlook the 
condition, and in the rare obturator hernia diagnosis is frequently only 
possible on opening the abdomen. Faecal impaction is another important 
condition to be considered, particularly in view of the grave results of 
laparotomy mistakenly undertaken for its relief. The history of chronic 
constipation and the presence of hard or putty-like masses in the rectum or 
pelvic colon should prevent errors. 

peritonitis is often a source of difficulty. The extreme tenderness and 
rigidityi the-absence of faecal vomiting, the partial nature of the constipation 
at first, as well as the temperature, history, and silence of the abdomen on 
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auscultation are distinguishing features. Difficulty may arise from con- 
ditions causing acute stimulation of the sympathetic nerve, such as torsion 
of the testicle, ovary, or omentum, or the passage of a renal or biliary calculus. 
Careful inquiry of the history, the characteristic distribution of pain in the 
colics, examination of the scrotum and vagina and. of the urine will usually 
lead to a correct diagnosis. Further, in these conditions enemata generally 
result in passing of flatus, and the course of the disease does not follow the 
usual sequence of cases of acute intestinal obstruction. In acute pan- 
creatitis the pain is localised in the epigastrium, while the constipation is 
usually not absolute. 

Lead colic can be distinguished by the blue line on the gums, the history, 
the blood picture, the absence of faeculent vomiting, and tlie result of enemata ; 
while a routine neurological examination will distinguish tabetic crises. 

Rare conditions which may lead to mistakes are embolus or thrombosis 
of the superior mesenteric vessels. In embolus some cardiac lesion is usually 
present, and in thrombosis there may be evidence of cirrhosis, gall-bladder 
disease or thrombosis of other veins, while hsematemesis and melaena are 
common in both conditions. 

Prognosis. — Spontaneous cure is remotely possible in all cases of intes- 
tinal obstruction, but in the majority of cases, if operation is not undertaken, 
death occurs at varying intervals, the average being after 6 days. Once 
the obstruction has been relieved by operation recurrence is uncommon, 
excepting perhaps in cases due to adhesions following operation. Even 
when operation is undertaken acute intestinal obstruction has a grave out- 
look, depending partly on the length of time elapsing before operation and 
partly on the nature of the lesion prc.sent. Volvulus is tlie most fatal form 
of obstruction, closely followed by gall-stone impaction. Other conditions 
materially affecting the prognosis are the age and general condition of the 
patient, and the presence of toxaemia, septicaemia, peritonitis, or complicating 
conditions elsewhere. 

Treatment, — Excluding cases of faecal impaction the treatment of all 
cases of acute intestinal obstruction is immediate operation. The object 
of the surgeon is to locate the seat of the obstruction, and to relieve it as 
quickly as possible with the minimum of handling and exposure of the 
abdominal contents. When the abdomen is opened a collapsed portion of 
gut is sought, as it helps to localise the seat of obstruction. When found, 
the obstruction must be relieved in the simplest possible manner, by reducing 
a hernia, dividing a band, reduction of an intussusception by manipulation, 
removing a gall-stone, etc. If, however, the obstruction cannot be relieved, 
or if the bowel is too severely damaged to return to the abdomen, it is wise 
simply to establish drainage above the obstruction and to wait till the acute 
period is passed before undertaking further me.asures. In cases with much 
distension, where the obstruction is obviously in the colon, and where an 
exploration would entail considerable handling, the proper treatment is 
undoubtedly to perform a blind ceecostomy and to delay further procedures 
until the distimsion has been relieved. Apart from operation, saline solution 
should be given intravenously, or subcutaneously to combat the fluid loss, 
and opium may be given to relieve pain once the diagnosis is established and 
operation agreed to. 


E. G. Sr.ESINOKR. 
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APPENDICITIS 

iEtiology. — The two sex(‘-s are affected equally. No is exempt, but 
whereas acute appendicitis is more common in children, chirmic appendicitis 
is more common in adults. 

The appendix may become infected either by organisms spreailing from 
the lumen of the caecum or conveyed by the blood. In the former case, the 
original infection may presumably come from infected food, but septic foci 
in connection with the teeth, tonsils and naso-})liarynx are undoubtedly of 
more importance. The latter are also the chief sources of hiomatogenous 
infection. 

The commonest organism is the Bacillus coli communis ; next in order of fre- 
quency come streptococci and staphylocx)cci. The proteus, tubercle and actino- 
mycosis organisms are rare. Congenital or acquired abnormalities are present 
in a considerable proportion of cases. In the former the appeiidix is not fully 
descended, is of the infantile variety, or is twisted on itself. In the latter, 
there are adhesions or kinks caused by previous inflammation either of the 
appendix itself or of neighbouring organs ; and in many cases the bands 
resulting from chronic intestinal stasis lead to kinking of the appendix. 
Obstruction to its lumen from any of these causes produces stagnation of 
its contents, and provides the necessary conditions for bacterial invasion. 
Foreign bodies are another cause, but they occur less frequently than might 
be expected. Intestinal worms, pins, and fruit pips and stones have all been 
met with, but by far the commonest foreign body is the so-called “ appendi- 
cular concretion,” formed of inspissated fjocal material moulded into shape 
by the appendix itself. 


Acute Appendicitis 

Pathology. — In catarrlial appendicitis the mucosa only is affected, but 
in the commoner diffuse type all the coats are involved, the organ being h vper- 
temic, rigid, tense, and swollen, and the mucous membrane being frequently 
ulcerated. Later the lumen of the appendix becomes filled with pus, and 
if there is obstruction, empyema of the organ results. Later still, local or 
general gangrene occurs, the most frequent sites being the tip or the base. 
Perforation is very liable to take place at any of these stages, leading either 
to a localised appendicular abscess or to generalised peritonitis. The chief 
factor in determining which of these two complications will occur is the viru- 
lence of the organism, since it requires time for the reaction of the peritoneum 
to come into play sufficiently to localise the results of f>erforation L) the 
immediate neighbourhood. In milder cases the inflammation tends tD 
resolve, and the appendix may return to an apparently normal condition, 
but if the attack has been at all acute, either adhesions or narrowing of the 
lumen generally remain, leaving it far more liable to further attacks of in- 
flammation. If perforation and abscess formation occur and oyw} ration is 
not undertaken, spreading peritonitis results. Suppurative pylephlebitis 
may result from spead of infection along the mesenteric veins either witli 
or without perforation of the appendix. 

Symptoms. -In nearly all cases the following symyitonis are [)reHent, 
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though they may vary in dngroe (1) sudden abdominal pain, (2) pyrexia, 
(3) increased pulse rate, (4) gaatro- intestinal symptoms, (5) local signs. 

1. Sudden abdominal pain . — The onset is usually sudden, the patient 
being seized with severe abdominal pain, often severe enough to produce 
collapse and vomiting, and often referred at first to the region of the um- 
bilicus, particularly in children. Later the pain becomes more or less local- 
ised to the right iliac fossa, and may be of considerable intensity. In very 
severe cases, esj>ecially in children, and where early gangrene occurs, the pain 
may be comparatively slight after the initial onset, and in other cases the 
affection may progress to ab.scess formation with relatively little pain. Such 
cases, are, however, the exception, and the pain i.s usually a prominent 
symptom. 

2. Pyrexia is almost always present at some time during the attack, 
though its height is no mea.sure of the severity of the lesion in the appendix. 
There is sometimes a rigor at the onset, and the temj)erature in an average 
case varies from 1(X)° to 102°, rarely higher. A rise only to 99° or 100° is 
not uncommon, biitds important, as very few cases occur in which there has 
not been some ])yrexia at some period of the attack. When a localised 
abscess lias formed, and in very sevM're cases wdth perforation and generalised 
peritonitis, the temperature may be normal or subnormal throughout. 

3. The 'puhe rate is usually increased and tends to continue to increase as 
the disease progresses. 

4. Gastro-intestinal dislurbayices are almost invariably present. The 
tongue is furred and rapidly becomes dry. Vomiting is frequent. There is 
usually vomiting at the onset of the attack, and though this persists in the 
severe cases witli peritonitis, it may j)as8 off, but nausea usually continues. 
Constipation is the rule, and in the majority of cases is absolute. Diarrhoea 
is, however, by no means uncommon, indicating usually a ])elvic position of 
the appendix, in which the inflammation spreads to and irritates the rectum. 
If the process is allowed to progress, complete constipation resulting from 
peritonitis and consequent paralysis of intestinal movements ensues. Even 
before this stage has been readied, auscultation over the region of the caecum 
often reveals a complete absence of the usual intestinal sounds, which may be 
of considerable help in diagnosis. 

5. Local sic/ns. — 1’here is usually no distension of the abdomen at the 
onset of the attack, but on inspection it will be seen that the lower abdomen 
moves less freely than the upper on respiration, and the right side less than 
the left. There is frequently hypersesthesia of the skin in the right iliac 
fossa, and occasionally some oedema can be discovered by loosely picking up 
the skin and subcutaneous tissues between the fingers and comparing with 
the other side. There is great rigidity of the right rectus muscle, and this is 
probably the most important single sign ; the rigidity is often too great to 
allow of any proper deep palpation. In addition to the rigidity there is 
great tenderness and pain on palpation, which has its maximum at Mac- 
Burney's point, situated at the junction of the outer and middle thirds of 
a line drawn from the anterior superior iliac spine to the umbilicus. In 
children the maximum pain and tenderness are often in the region of the 
umbilicus. In some cases an ill -defined mass can be felt in the right iliac 
fossa, and the longer the history, the more likely is such a mass to be present, 
ft is constituted mainly of adherent coils of intestine and onumtum surround- 
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ing the inflamed or perforated appendix. Rectal examination is often of 
value, and in many cases a tender mass can be felt on the right side of the 
rectum, when none can be made out from above. Considerable irritability 
of the bladder may be present, especially with a pelvic appendix, and the 
urine, which is scanty, frequently contains albumin. 

A blood count is occasionally of value for purposes of differential diagnosis, 
and usually shows a leucocytosis of from 15,000 to 20,000. 

In many of the worst cases, some or all of these signs and symptoms may 
be absent, but with a careful examination and a clear history it is usually 
possible to reach a correct diagnosis. 

In some cases an abnormally situated appendix gives rise to characteristic 
symptoms. With a retro-cajcal appendix, local signs in the right iliac fossa 
may be absent, there being instead great pain and tenderness in the loin, 
and rigidity without great tenderness of the right rectus. These cases are 
specially apt to develop subdiaphragmatic abscess, and later empyema. An 
appendix running down into the pelvis is apt to give diarrhoea and bladder 
irritability, local rigidity may be slight and a mass can usually be felt per 
rectum. An appendix running directly inwards may occasionally give rise 
to left-sided symptoms. 

Course. — Where a correct diagnosis is made, early operation should be 
undertaken at once, for reasons to be discussed later, but if for any reason 
operation is delayed the case may take one of three possible courses. 

(а) Gradual recovery may ensue, and in first attacks this will occur in 
a large number of cases. Improvement begins about the second or third 
day and the acute symptoms generally subside in a week. In such cases the 
patient is extremely liable to have further attacks, a liability w'hich is in- 
creased in proportion to the degree of change which has occurred in the 
appendix. 

(б) In many cases, as the result of ulceration or perforation of the appendix, 
the local symptoms not only do not disappear at the end of the first week, 
but persist and become aggravated. The temperature usually rises and 
there may be rigors, while at the same time a tumour becomes palpable in 
the iliac fossa. In some cases the abdominal wall may become oedematous 
and indurated, and the patient frequently begins to lose weight rapidly, to 
sweat profusely and to show all the signs of closed suppuration. If an 
operation be now performed, an abscess is found in connection with the 
appendix, having definite walls composed of adherent and matted intestine, 
omentum and parietal peritoneum Such abscesses often contain large 
quantities of very foul-smelling pus, and if left alone may burst into the 
rectum or general peritoneum, or more rarely on to the surface, usually in 
the neighbourhood of the umbilicus. Spontaneous recovery may follow 
rupture into the rectum or on to the surface, but in the other cases death is 
almost certain to ensue. 

(c) The third result of an unoperated attack of acute appendicitis, and 
by far the commonest cause of death in this disease, is generalised peritonitis. 
This may occur either from perforation of the a])pendix before limiting 
adhesions have had time to form, or it may occur without any perforation 
at all. In the latter case bacteria pass through the wall of the inflamed 
appendix and set up suppuration in the neighbourhood ; if the resistance 
is poor, this involves the neighbouring peritoneum and ultimately leads to a 
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generalised infection. In other cases a localised abscess may form and later 
burst into the peritoneum, a result often precipitated by sudden exertion on 
the part of the patient, injudicious palpation, or the administration of 
aperients. The great danger of appendicitis, and one that can only be met 
by immediate operation in all definite cases, is that general peritonitis may 
occur from the very beginning, and its symptoms may be indistinguishable 
from those of the acute appendicitis itself. In the hands of competent 
abdominal surgeons, operation in the early stages is one of almost absolute 
safety, and in these circumstances any delay, with the shadow of possible 
peritonitis menacing the patient at any time, is quite unjustifiable. 

Diagnosis. — As appendicitis is by far the commonest acute in* 
flammatory condition occurring in the abdomen in people under middle 
age, it must always be thought of in the presence of acute abdominal disease. 

In a typical case, with acute onse^ of a bdominaL ugtim ge neralised at first 
and later settling into the rtghbjITafr^^^S^^ wi th^yQffj jf i qg , ^ nstipa ti on anT*^ 
loClit^’tgTdily ahll tend^ diagnosis is easy, but one or more of these 

sigrisTmay be absent, and In such cases it is well to remember that a single 
positive sign is worth several negative ones. The most constant single sign 
is tenderness on deep pressure in the iliac fossa, and if this is present even 
in moderate degree, the case must be carefully watched before a diagnosis 
of acute appendicitis can be safely discarded. 

Rectal examination may reveal bulging of the rectal wall by an abscess, 
particularly' ^h a" pel vie appendix, which, if palpable, is extremely tender. 

A general examination of the patient is essential in order to eliminate 
certain other conditions which sometimes lead to mistakes. Ri ght-sided^ 
pneunionia may cause difficulty, as the onset is sometimes associated with 
considerable pain and rigidity in the right side of the abdomen, but as a rule 
the accompanying respiratory symptoms and signs, especially the rapid 
respiration, will prevent error. In children contraction of the right psoas 
muscle with flexion of the hip may suggest an acute arthritis or even a psAfUL-. 
absyess, whilst a psoas absce.ss is occasionally mistaken for appendicitis. Of 
the abdominal lesions most likely to cause confusion the most difficult to 
differentiate is acute t ubo-o varian disease .im.wQiaen. In some of these 
cases, appendicitis coexists from spread of infection, and where doubt re- 
mains after a thorough pelvic examination it is safer to operate than to risk 
leaving a possible acute appendicular lesion. 

In the general shock is more 

profound, the rigidity is more, general and board-like, and the pain is diffuse 
and not localised ; in bibary. renal , an(| ipte^tj nal colic, tlie nature and 
distribution of the pain usually suffice to prevent mistakes. Twisting o f a 
small ovarian may be impossible to differentiate, but operafTonTscOT^ 
fordn eTtber case. In certain cases of typho id fever tlie clinical picture may 
simulate aj)pendicitis veryiffdseTjC The relatively slower pulse and higher 
temperature, the constant headache, and the absence of any definitely acute 
onset, are of the greatest help in distinguishing, and a leucoc}i;e count may 
be of considerable assistance, as leucopenia is present in typhoid fever in 
contrast with the leucocytosis of appendicitis. 

Prognosis. — If left alone a considerable proportion of cases of acute ap- 
pendicitis tend to recovery, but it is at present impossible to give an accurate 
prognosis of the course of any particular case within the first 48 hours. The 
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chief cause of death js peritonitis, and Jess often pylephlebitis, septicsBinia, 
or pulmonary emboJisiii. Even if recovery from a first attack does occur, 
the patient is left with a far greater bability to subsequent attacks, and is in 
some danger of acute or clironic obstruction from the adhesiorus which so 
frequently develop. Successive attacks of apperulicitis tend to be more 
severe, and a patient who has had two is almost certain to have further 
trouble. 

With early operation the prognosis is extremely good, death being rare 
after operation within 36 hours. Even when operation is undertaken later 
in the attack, the prognosis is still good, unless general peritonitis has 
ensued, in which case the prognosis without operation is uniformly bad. 
A further great advantage of early operation is that drainage of the abdo- 
men can be avoided in these cases, whereas in later operations drainage 
is frequently necessary with a consequent increased risk of post-operative 
hernia. 

Treatment. — In acute appendicitis operated on within 36 hours of the 
onset, the mortality in the liands of most surgeons is negligible, and since it 
is quite impossible to determine tlie course which any particular attack is 
going to take, there can be no doubt that when the diagnosis is d<*finitely 
established, operation should be undertaken at once. Some surgeons are of 
opinion that when the case is seen later than 48 hours from the onset and is 
tending to improve, medical treatment should be undertaken until the attack 
has subsided, and the appendix should be removed during the (piiescent 
period. Since operation in these cases is, with modern lechnique, very little 
more difficult or dangerous than in early cases, such a view has little to re* 
commend it, since it condemns the patient to two tedious [)eriods of sickness 
instead of one, and there is, in addition, the risk of the patient’s natural 
objection to an operation, when he feels perfectly well, over(;oming the advice 
he has been given and leaving him exf) 08 ed to all the risks of a further attack. 
When peritonitis or localised abscess formation lias occurred, there are no 
two opinions as to the necessity of operation. If, for anyn'ason, ofieration 
is impossible or refused, the patient should be kept in the Fowler jiosition, 
should have nothing but water by mouth, and ma}- be given morphine to 
diminish both pain and intestinal movement, provided always that the 
question of operation has been finally and definitely de‘cided. 

Where an appendicular abscess has developed, it was formerly' held that 
the abscess should be drained and the a])pendix removed subsequent! v. 
Modern surgical opinion is in favour of doing both at one. opieration, and in 
the hands of an exjierienced op(?rator this procedure is undoubtedly best, but 
where skilled surgical aid is not available, simple incision and drainage of the 
abscess meet the immediate emergency. 

E. G. St-estnoek. 

Chronic Appendicitis and Appendicular Dyspepsia 

Symptoms. — Chronic appendicitis may give rise to gastric symptoms, 
which may either be the sole manifestation of the disease, or may he accom- 
panied by constant discomfort or short attacks of pain in the right iliac fossa. 
Epigastric pain, which may radiate downwards to the umbilicus or below, 
and occasionally towards the right iliac fossa, occurs after meals. The time 
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of it/H onH«U. 18 very irregular. Most commonly it occurs immediately after 
meals, but occasionally it may be delayed for 2 or 3 hours. It is at the 
most only sligfitly 8,nd food very rarely jmves even 

qjornentary r^ef.^ ^ Jt fs aggravated bx, fatigue to a greater iSiehlTSan 
is ItF ciise with the indigestion of gastric and duodenal ulcer and gall-bladder 
disease. The degi:eCL of discomfort varies from time to time; it is rarely 
completely absents and luay sometimes be sufficiently severe for the patiefit 
to "^go to bed. Nausea is common and is often present in the absence of 
vomiting. Vomiting may' occuf, especially after food and when the pain is 
severe, but it gives much less relief than in gastric ulcer. Heartburn and 
acid n'gurgitation are uncommon. Haematemesis may occur from an acute 
gastric or duodenal ulcer secondary to the appendicular infection. 

A fractional test- meal shows that in only 12 per cent, of cases gastric 
secretion is unaffected ; in. cent, of a series of 65 cases, in most of 

which the symptoms were mainly epigastric, there was h y perchlorh ydria , 
and in 33 pjcr cent, of cases, in most of which the pain was situated chiefly 
in the right iliac7ossa, a c h Ip^’liy^driiL was present. It is probable that hyper- 
chlorhydria is a reflex effect of the appendicitis, whereas achlorhydria dates 
from a period preceding the appendicitis and predisposes to its develop- 
ment owing to the loss of the antiseptic properties of the normal gastric 
juice. 

Tenderness is generally more marked in the right iliac fossa than in the 
epigastrium, even when there is no spontaneous pain in the former situation. 
Occasiotially the localised tenderness can only be discovered when pressure 
is exerted directlv over the aj)pendix after it has become visualised with the 
X-rays. In many cases pressure in the right iliac fossa leads to no local pain, 
but to discotnforl in tlie epigastrium with nausea, exactly simulating the 
spontaneous vsymptoms. Constipation is commonly present. In rare cases 
there may be chronic' diarrhoea, but more frequently a form of pseudo- 
diarrhoea, in which frequent small stools are passed, is present owing to 
irritation of the rectum caused by a chronically inflamed appendix situated 
in the pelvis. Pelvic appendicitis may also lead to irritability of the bladder 
with frequent niicturition, and tu Wornt^ti to dysmenorrlioea. 

Diagnosis. — The diagnosis of chronic appendicitis may be exceedingly 
(lilficult, and it is consequently not uncommon for an appendix to be removed 
without benefit. The operation is not justifiable for chronic appendicitis, 
unless the diagnosis has been confirmed by means of the X-rays and, if 
possible, by means of Bastedo’s inflation sign. The X-rays show where the 
.ippendix is in almost all Tiormal individuals and about 80 per cent, of cases 
of appendicitis, and it.s discovery in the pelvis or immediately under the 
liver may explain anomalous symptoms. In chronic appendicitis, the ap- 
pendix itself is always found to be the point of maximum tenderness, 
definitely more tender than the end of the ileum or the cfecum. By manipu- 
lating the emeum so that the position of the ap|>endix in the abdomen is 
altered, the tender point moves with it. In some cases, pressure on the 
af)f)endix produces epigastric discomfort, either with or without local tender- 
ness. Indirect evidence of appendicitis is oecasionally afforded by the 
presence of ileal stasis, and by the recognition of adhesions in <be right 
iliac fossa, which are most (‘ommonlv due to (dnonic appendicitis. 

On inllal ing t he colon with air tlirongb a tu))e introdneed into the rectum, 
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normal individuals feel a generalised discomfort in the abdomen. Bastedo’s 
sign of chronic appendicitis is the production under these conditions of 
localised pain in the right iliac fossa with increased tenderness, sometimes 
associated with or even entirely replaced by epigastric discomfort. This is 
presenit in a large proportion of cases, but never in salpingitis, ureteral calculus, 
gallbladder 4iu3ease or other conditions, which might simulate chronic appendi- 
citis. Inflation should be carried out during the X-ray examination, as it 
raises a pelvic caecum and brings the ap})endix within reach of tlie palpating 
fingers. It also unravels confusing ])(*lvic shadows and makes it possible to 
decide to what extent adhesions arc present in connection with the terminal 
ileum, caecum and appendix. 

If repeated attempts fail to visualise the appendix it is probable that 
its mouth is obstructed ; in the presence of susjucious symptoms and tender- 
ness in the ileo-cjecal angle tlie absence of an appendicular shadow favours 
the diagnosis of appendicitis. In such cases Bastedo's sign is also negative, 
as it depends upon distension of the appendix itself, wliich is only possible 
when barium can also mark its lumen. 

Treatment. — Medical treatment gives little or no relief ; this is an im- 
portant point in diagnosis, as in any case of chronic dyspepsia, which does 
not yield to ordinary treatment, the possibility of chronic appendicitis should 
be considered. In mild and doubtful cases the effect of removal of any 
source of infection in the teeth and tonsils should first be tried, and in cases 
associated with complete achlorhydria dilute hydrochloric acid should be 
taken with meals for some time, as this occasionally results in complete 
disappearance of the symptoms. 

Kecovery should follow the removal of the appendix, but it is not infrequent 
for the symptoms to persist for a lime after the operation, especially if tin- 
disease is associated with some functional nervous disorder or with chronic 
typhlitis or cholecystitis. Such associated conditions require attention botli 
before and after the operation, and if the gall-bladder is infected it sliould 
be removed at the same time. 

AnmuR F. Hurst. 


DISEASES OF THE LIVER 

TESTS FOR HEPATIC FUNCTION 

In our experience the IsBvulose test for hepatic efficiency is the only one 
of sufficient value to des’efV5“ description . In considering the diagnosis of 
jaundice, van den Bergh’s reaction for excess of bile pigment in the blood 
will be described, and the direct investigation oi the bile obtained by means 
of a duodenal tube will be considered in connection with cholecystitis. 

L^vulose tolerance test . — In normal individuals the blood sugar does not 
rise "more than about 20 mgr. per 100 c.c. 1 hour after 50 grm. of lievulose 
have been taken in 100 c.c. of water on an empty stomacii, and in 2 hours 
it falls again to the fasting level. If, however, the liver is diseased, the 
rise at the end of I hour is greater, and it is still considerably above the 
fasting level at the end of 2 hours. 
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JAUNDICE 

Synonym . — Icterus. 

Definition.— Jaundice is the condition caused by the presence of excess 
of bile-pigment in the blood, which manifests itself clinically by yellow colora- 
tion of the conjunctivse and skin. 

iEtiology and Pathology. — All cases of jaundice may be divided into 
three groups — hsemolytic jaundice, toxic and infective hepatic jaundice, and 
obstructive hepatic jaundice (McNee). 

(а) JT — Tn hsemol}^;^ jaundice bilirubin is produced 

from haemoglobin set free in the general circulation by the destruction of 
red cells as a result of abnormal fragility, as in acholuric jaundice, or of the 
presence of haemolytic toxins in the blood, as in Addison’s (pernicious) 
anaemia. The haemoglobin set free is broken down, and bilir ubin is formed by 
the action of the endothelial cells of the spleen and to a less extend the similar/ 
enidothelial cells of KilpfTer, which TifTaTolhig the portal c^Tnarles adJa^^^^ 
to the bile capillaries OfThe liver,' and the endothelial cells ht Oth^r organs. 
The excess of bile pigment in the blood is thus formed quite' mde^hdently 
of the glandular cells of the liver. 

(б) Toxic and Infective Hepatic Jaundice. — This includes the jaundice 

caused hyTnI(‘ction with ictero-hmnorrhagica (p. 183) 

as well as that occurring in yellow fever, malaria^ typhoid 

and septicsernia. This form of jaundic(‘ is one of the characteristic symptoms 
of~ ^liTe' yellow a tyqphy. It may occur in snake. fliid mushroom |X)isODing, 
and in rare cases after large doses of salvarsan and allied preparations,^ 
chloroform, chloral, acetanilide, atophan, santonin, filix-inas, and in poisoning 
with phosphorus, arseniuretted liydrogen and aniline. Poisoning with 
trinitrotoluene and tetrachloretliane was the cause of the epidemic of 
jaundice in aeroplane and munition workers during the Great War (p. 381). 
8<3vere cases of toxaeiuic jaundice are sometimes grouped under the name of 
icterus gravis or inali^riant jawidice. 

Toxic and infective jaundice is due in part to dam age t o th e hepa tic 
cella* which may vary from cloudy ^jswelliiig in pnemaonia, fa tty degene ration 
in chloroform poisohii^ an3 parUaJLnenrosis in spirochgetal4&uHaIce> t o almos t 
complete necfbsls lir acute yellow atroph y. The damaged hepatic cells are 
unable to cQhvev the bile pigmept from Kupfiers endothelial cells lmmg.ihe 
portal capillaries i nto the bile capiUanes ; the pigment consequently passes 
to HiThepafic vein and thencie Into thl5 'general circulation. At the same time 
any bile pigment which is excreted by still active liver cells is obstructed by 
inflammatory swelling of the walls of the small bile-ducts caused by toxins 
excreted in the bile , it is consequently reabsorbed. The j^ndice is thus in 
part due to insufficiency of the hepatic cells and in parT obstructive, the 
proportion of the two factors varying in different cases. Th e degree of hepatic 
insujffi ciency can be judged by the l aevulo se tost, which is unai fecti^ tl^ p ure 
o bstructive jaun^SF. 

(c) Obstructive Hepatic Jaundice. — In obstructive jaundice bile 
excreted by t h <rTi ( > patlc^'^i^lls ” tF*fc a hso f be d by tli(‘ he[)atic blood capillaries 
together perha.})s with the lympiuitic.s, owing to the rise in pressure caused by 
obstruction of the bile-ducts. The obstruction may occur (1) within t he ducts , 
or it may be due to (2) changes in their walls or (3) pressure from wutT^ut. 
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1. Obstruction ivithin the ducts, — This is almost always due to gall-sto!iea. 
^In very rare cases a hydatid cyst has ruptured into a duct, which became 
/ obstructed by a piece of membrane or a daughter cyst, or a lound worm lias 

entered the common bile-duct from the duodenum. 

2. Obstrtiction due to changes in the walls of the ducts . — ]h imarj|[ 

of the bile-ducts and biliary papilla quickly leads to jaundice. Sim])le 
almost always iiOJOgepital (p. 620), as an acquired stricture from 
cicatrisation of an ulcer produced by a gall-stone is excessively rare except 
in the cystic duct, where it does not lead io jaundice. (Catarrhal jaundij}^ 
is generally due to the obstruction produced by in Ham matOTV spelling of 
the mucous membrane in the biliary papilla ; infective and suppurative 
flilQlangitis also lead to jaundice, but in some cases, at ant^ rate, -tlie obstruc- 
tion tollie ducts is associated with changes in the liver cells which are in 
part responsible for the production of the jaundice. 

3. Pressure on the ducts from without. — Malignant tumours of the liver, 
^and much less frequently gummata and hydatid cysjt^ give rise to jaundice 

by pressing on the intrahepatTC'branchcs of tln^ bih -ducts ; if some of the 
latter escape, bile still passes into the duodenum from other parts of the 
liver, and the faeces remain coloured. The tumour may project into the 
portal fissure and give rise to jaundice with colourless srools by pressing 
upon the hepatic ducts or common bile-duct. 

Enlarged glands in the portal fissure may cause j[iundiee by jircssure 
upon tW -ducts. ' The most common cause is |)rirnary or secondary cancer 
of the liver, as these glands drain the liver, but not the other abdominal 
viscera or peritoneum ; for the same reason they rarely beconie tnberculous. 
They may be enlarged in 1 lod g k i n s d i .s e.ase , but nevt^r in svq)liilifeL 

Jaundice may occur in canccu’ oTl^he wTien no secondary 

deposits are present in the liver or in tlie glands in the portal fiSvSure ; this 
is due tQ ,JJie pressure of glands an .lhii,Jueighboiirho the head. p,f the 

panjJi^^ or to direct sj) read of the growth into tKe.leiaer omen tum , where it 
compresses tTie^comnibn ])Ile-duct and may invade its walls. 

A movable kid uey may give rise t<» t vpi(ia 1 attacks of biliary colic. a.sso(uated 
with fauiidTce, owing to the traction it exerts on the common bile-duct itself 
or i^dirfiCtly..by drawibg down tlie * ^he diagnosis of a movable 

kidney from cholelithiasis is suggested by the fact that the attacks nevex 
begin in the night and are rapidly relieved hy lying down, ahH^ls con 
firmed If’ a movable kidney is found and relief follows its successful treat- 
ment. 

, ^ Jaundice is produced by obstruction of the common bile-duct wdien 

chronic pancreatitjfl. occurs in an individual in whom the duct is embedded 
in the head of the gland. Jaundice is generally present in cancer of the head 
of the pancreas, and very rarely with a pancreatic cyst or calculus. 

Symptoms. — Jaundice appears first in the conjunctivin and then suc- 
cessively on the face, neck, body and lirnl/s. Tin* mucous membrane of 
the lips and palate becomes yellow very soon after the conjunctivas. In 
chronic jaundice the pigment in the skin becomes dark green. In a 
small proportion of cases which have laste^l for a vt‘ry long period, 
multiple, xanthoma (or xanthelasma) develops, bgt JJiiH „ condition also 
oeottia jyitKout jaiindice. The ]>alche8 are generally flat and are some- 
Uiues very painful ; they consist of i-iioiesterol, v\ hicii the blot)(l in jaundice 
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contains in excess. They are most frequent in the eyelids, but in rare cases 
they are found in the hands and feet and even over the whole body. In 
chronic jaundice there is a tendency for telangiectases to develop over the 
body and face and occasionalTy bn ”TTie mu66tr8 of the tongue 

and lips ; they may disappear at the same time as the jaundice. Purpura 
and hiemorrhage from mucous membranes, especially the nose and gums, 
may occur. 

The urine becomes bile-stained before the conjunctiva? and skin, the 
interval being sometimes as Ibrlg as 24 hours, but it generally returns to 
normal before the yellow colour of the skin has disappeared. The urine 
may be yellow, olive, dark brown or even black. The colour can be dis- 
tinguished from that in iirobilinuria, hacmattiria and melanuria, and that 
prodliced by rhubarb, ‘sentia, santonin and cbrysophanio uoid by GrmeHii^B . 
test for bile-pigment. I 4 - l'\r ■* .'* i ~pt7'k\ 

When * obstruction to the bile-ducts is complete, uo bile reaches the 
intestines and urobilin is absent from the urine ; when the obstruction is 
incomplete, decomposition of the bile which reaches the intestines may 
occur and urobilinuria results. Bile-salts are only present in the urine for 
the first few days, the disappearance being probably due to inhibition of 
their production in jaundice. In chronic obstructive jaundice bile-stained 
casts ar(‘ almost always present in the urine, and less frequently albuminuria 
occurs. The urine often reduces Fehling’s solution owing to the presence of 
glycuronie aciJ. 

"Th'6 fa^es are buL^y ^*^d oftejn extremely ofiensive ; when the obstruction 
IS coni|)tete’ they are el ay-c oloured, partly owing to the absence of bile- 
pigment and partly to the presence of excess of fat. 

The sw(‘at- may contain bile, which is also sometimes present in the tears 
and in the milk; but the saliva, cerebro-spiual liiiid and mucus of the ali- 
mentary canal are free from bile, although the salivary glands and oClier 
organ s "are ''d ee ply bile- sfia u i cd . The sputum in ])neumonia and the efiusion 
in pleurisy and peritonitis contain bile-])igmeiits. The blood plasma is 
tinged >vitb bile. Coagulation is considerably delayed, perha})s owin^ to the 
fixation of the liriie/ salts o^ blood by the biTe- pigment. There is very 
little ana)iiiia except in severe cases, when granular degeneration of the red 
corpuscles may occur, and ieucoc ytosis is co iujii<,>n. 

In catarrhal and recen T'^u ndice tlie pulse is slow, but in other cases 
it is generally normal ; there may be an abnormal tendency to acceleration 
on assuming the erect position. The slowing is probably due to the bile- 
salts, which cease to be formed after the jaundice has })ersisted for a few 
days. The blood-pressure tends to be low, and mitral incompetence may 
oGGWT oydtU^..to myocardial weakness. The liver is often enlarged owing to 
retention of bile. 

IVuntus occurs in 20 pw cent, of cases, especially when the jaundice 

is whTr"inarked ; it may be very severe and interfere with sleep. It is u.g>i 
di rectly due to th e Jaundice, as it may occur before the jaundice api^earB 
and continue after its disappearance ; when present before the jaundice, 
it may subside with the onset of the latter, and it lias also been observed in 
association with gall-stones, when no jaundice was }>resent. Like brady - 
cardi a. it is ti robably due to renteutioii of bile-sal ts. 

iTic y cTTo W "Visio Q or^ o[ j au ii<riced [ >a f i tui t .s is less marked tlian 
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that caused by santonin, and is rarely sufficiently obvious for the patient to 
mention it unless directly asked. 

The absence of bile and sometimes also of pancreatic juipe frpm the 
intestines leads to deficient digestion in the small intestine, especially ni fat. 
Loss in weight results, and the excess of undigested food which reaches the 
colon is likely to cause exc^sive b|^gtpriaL decompcsition. This may lead 
to intestinal intoxication, especially if the hepatic cells are damaged and 
their antitoxic action impaired in addition to the bile channels being 
obstructed. Intestinal intoxication and the other effects of the primary 
disease which causes the jaundice account for the various symptoms which 
may be associated with jaundice. 

Diagnosis. — (a) Recognition of Jaundice ; van den Bergh's Re- 
action. — Bilirubin is normally present in the blood. Just as the kidneys 
in diabetes do not excrete sugar until the concentration in the blood has 
reached the leakage point, which is considerably higher than the normal 
concentration, so no bilirubin passes into the urine until the concentration 
in the blood has risen from the normal of 1 in 250,000 to the Icaka j^e poiaL 
of ]_in 50,000. About the same concentration is required to cause jaundice, 
but tK^apj^arance of a trace of bile pigment in the urine is easier to recog- 
nise with certainty than the first trace of pigmentation of the skin or 
conjunctiva. Moreover, the pigmentation is somewhat slower to develoj), 
and it remains for a time after all pigment has disappeared from the 
urine. 

Van den Bergh has shown that excess of bilirubin in the blood can be 
recognised by a colour reaction, now commonly known as van den Bergh’s 
test, which is given by Ehrlich’s diazo reagent. The direct reaction may hv 
“ prqn;iipt,” the maximum being reached within 30 seconds ; it may lx* 
delayed ” for 1 to 15 minutes or entirely iK'gative ; or it may be 
** biphasic,’* giving a slight prompt reaction followed after a delay by gradual 
deepening of the colour. The indirect reaction, obtained after precipitation 
with alcohol so as to bring the bile into alcoholic solution, is .always j)ronipL 

With van den Bergh’s test it is possible to distinguish two different forms 
of bilirubin. In all cases of hyperbilirubinaemia the indirect reaction is ob- 
tained. The direct reaction is prompt with the bilirubin reabsorbed into tltp 
^lood after it has been excreted by the hej)atic cells in cases of obstfuctive 
j[aiu^tcer7iji^ delayed wKeh tTie excess of bilirubin is a result of 

over-production, as in haemolytic jaundice ; it is negative, delayed or biphasic 
when the jaundice is due to inability of the hej)atic cells to excrete it, as in 
toxic and infective hepatic jaundice. 

By means of van den Bergh’s test it is also possible to recognise' latent 
jaundice. Thus the hyperbilirubinsemia present in Addison’s an oemia gives 
a positive indirect reaction, although there is no j aundice excepFm* ocFasional 
acute haemolytic crises, which may result in the concentration of bilirubin 
in the blood being sufficient to colour the conjunctivee and skin the yellow 
colour of ordinary jaundice. Excess of bilirubin in the blood at a concentra- 
tion below the leakage point may also result from a very slight degree of biliary 
obstruction, such as occurs injcirrhosis of th^ ]j.y^ r. some cases of secondary 
growth andjarejxi?JU^S]J; it irfSco^ised by giving a positive iirect 

s reaction m spite of the absence of jaundice and of bile from 
the urine. In other cases of obstructive jaundice a positive direct reaction is 
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given at a stage before jaundice develops and bile appears in the urine, and 
still longer before any change is noticed in the stools. 

( b ) FAOToaa helping in the Differential Diagnosis o? tbi; Cause 
OP Jaukdiob: 

1. Age, sex and history. — The differential diagnosis of jaundice present 
at birth or developing a few days later is considered elsewhere (p. 620). 
Jaundice occurring in childhood or before the age of thirty is most commonly 
c atar rhal ; after thirty, gall-stones are frequent, especially in women ; and after 

of the liver is common in both sexes, and cirrhosis is common in 
men. Jaundice developing in pregnancy should raise a suspicion of acute 
yellow atrophy. When more than one member of a family are affected, 
an infection, such as spirochaetal jaundice, or a toxaemia is probably the cause 
in acute cases ; in chronic cases acholuric jaundice should be considered. 

2. Qoursc. -Jaundice of short duration is gen(Tally catarrhal or due to 
gall-stones. Jaundice, winch ])rogresses until it becomes extremely deej), 
suggests cancer, whilst chronic jaundice, whicli varies from time to tinu', 
is generally due to gall-stones. 

3. Condition of the gall-bladder. ~ Enlargement of the gall-bladder indica tes 

obstruction of the cystic or common bile-duct, though the former is not 
likely to be associated with jaundice. The enlargement is present in over 
9 0 per cent, of cases in which obstruction is due to causes other than gall- 
sfon^,'^bl[it only in 20 per cent, of cases of calculous obstruction. This 
dtfflffeTice is known as CTourvoisier’s law, and is due to the contraction of the 
gall-bladder as a resuTTlfrcTri^nicTnfl in cholelithiasis, in which, 

moreover, the obstruction is often incomplete. 

4. Condition of the /iVer. - Jaundice associated with gjqe^t enJargement of 
the liver is generally due to growth if it is irregular, and to cd yrp jpcjrmn- 
creatitis if t lie liver is smooth ; the irregular enlargement due to sy^iiJisi 
is lessT^Trrhie and less “often associated with jaundice, and that due to hydatid 
cysts or an abscess is rarely associated with jaundice. The presence of 
ascites points to a growth or to cirrhosis ; but the jaundice is generally 
more marked in tiie former. 

5. Exaynination of duodenal contents. — A specimen of the duodenal 
contents should be obtained l)y means of Kiiihorn's tube when the patient is 
fasting. The presence or absence of bile shows whether the common bile- 
duct is incompleUdy or completely obstructed, and the presence or absence 
of diastase, trypsin and lipase shotvs whether the pancreatic ducts are free 
or obstructed. Complete obstruction of both bile and pancreatic ducts 
indieatc‘s obstruction of the common bile-duct by a growth or chronic 
pancreatitis. Incomplete obstruction of the bile-ducts and a normal quantity 
of jiancrcatic fertnents point to gall-stones or catarrhal Jaundice. 

6. Patn.— Constant pain suggests growth^ attacks of pain galbstones, 

and absmic c of pa in catarrhtt! Jauh3icc’‘' cKbnic pancreatitis or cirrhbris ; 
but many exceptions to this general state menTbc'ctir. * - -- -- . 

7. Syphilis. — Vigorous anti-syphilitic treatment should be tried if 
syphilitic lesions or scars are found in other parts of the body, or if there is 
a history of syphilis. In all cases in which there is the slightest chance that 
the disease is syphilitic in origin, the Wassermann reaction should be tested. 

Treatment. — The treatment of jaundice is the treatment of the con- 
dition which causes it. The subject, therefore, requires no further con- 
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aideration here, except for the pruritus and tendency to hfiomorrJia^^e, which 
are results of the jaundice itself. A warm alkaline bath may give relief 
to the pru ritus, or moistening the irritable parts of tlie sfcin with 1 in 40 
carbolic^rj,"^ ] in 50 icTithyol, or 1 in 70 solution of menthol in spint 
The tendency to h;emorrhage is much reduced by the subqutaueous in- 
jection of calcium salEsrahd it is advisable to treat every jaundiced patient 
in this way for a few days before any operation is performed. 

Jaundice in the Newly Born 

Jaundice frequently occurs in the newly born. In a large proportion of 
cases it is only temporary and gives ri.se to no symptoms ; the term icterus 
neonatorum is commonly applied to this condition alone, although strictly 
speaking the other and more serious forms of jaundice in the newly born 
should be included under the name. 

I. Simple Jaundice in Infants (Icterus Neonatorum). 

iEtiology. -Sim])lc jaundice occurs in about 50 ]K‘r c(‘ni. of infants, and 

especially among the premature. 

Pathology. — The number of red corpuscles is high in the newly boiii. 
but quickly falls during the first few days of life. Tlie excessive* blood 
destruction is associated witli an excess of bile-j)igm(mt in the* blood, as shown 
by van den Bergli’s reaction, which gives a positive indjrect but negative 
dixeckxeactipn in all new-born infants. T1 h‘ jauiidice is tj]e ref o r (* h 
and when death occurs from some independent (‘uuse, iiotTiing abnormal is 
found in the liver, bile-ducts or otluir parts of the body. 

Symptoms. — The jaundice generally begins on the second or third day 
of life ; it increases in intensity for 2 or 3 days, and then ^adually di minishes 
until it disappears after 1 or 2 weeks; but occasionally it lasts for a longer 
period. The jaundice begins on the face and spreads over tie* wlioh* uf t lie 
body ; unlike other forms of jaundice, the c on;|unc ti v?b an* only affected 
after the skin, and in slight cases they are not stained aF alT 
'“ ■"''Ciagnosis. — If the jaundice is slight, its presence can only be recognised 
by pressing the blood out of the cutaneous vessels, when the normal rcdues.M 
of the infant disappears, and the yellow colour remains. Its short duration 
and the absence of enlargement of the liver and spleen distinguish simple 
iQtqrus neonatorum from (utftgenital obliteration of the bile d uct s, and the 
healthy condition of the infant d isti ngm3?IeH“TTTro iiTFIi e. mfectiye fprrn.s of 
jaun(|i^jC. 

^ "t^rognosis and Treatment. — -Rapid recovery always occur.*^, and no 
treatment is required. 

II. Obstructive Jaundice. 

Obstructive jaundice may occur in infants as a result of congenital oblitera- 
tion of the bile-ducts, or congenital syphilis of the liver. 

Congenital Obliteration ok toe Bii.e-Du(’T3 

iEtiology. -This rare disease qcciirs rather infire 

than f emale infants. K*Ts'"bccasi()iudTv^a^^^^^ Is h<>t aHsb(*iat.ed wltli 

— "" — *"■ 

congerdt^syplijii^ 
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Pathology. - Sonv^ unknown toxin probably passes from the mother by 
the umbilioal vein to the foetus. Part of the toxin reaches the liver direct 
and cau.Hrs uiultilobular ciirliosis. I’he rest passes into the general circula- 
tion and roaclies the liver ])y the iief)atic artery ; it is excreted in the bile 
and giv(‘s rise to^ilobuhyr cijrliQsis, with afEecting th^ ^ipail and 

large ducts ^SpWadder, which, being extremely small at birth, become 
nib re or less completely obliterated. The disease is thus a combination of 
portal and biliary cirrhosis with obstruction of the ducts. 

S 3 rmptoms. Jaundice is generally present at birth, but may not appear 
for two or more wieeks. Tfie meconium is normal, but the stopls are free 
from bile from the first, and the uxiuc is deeply bile-stained. The. liver and 
•Spleen ^are larj^e hard* HfleiuQXxhage^ from the mucous membranes and 
umbilicus and iTnder the skiri are common. - . - , . . . 

Diaj^OsTs. T)(»ep jaundice, with a large liver and s})leen and haemorrhages 
without any (‘arlv evidence of infection, in a new-born infant is generally 
due to this disease. 

Prognosis. -Idb' may last from a few days as much as 11 months. 

Treatment.- No treatment is of any value. 

III. Infkctive Jaundice. 

Infective jaundice is^re jn infants, but may occur in various forms. 

(a) Mild infective jaundice . — This condition may occur sporadically 
or in oj)!demics, and is identical with the catarrhal jaundice of older children 
and adults. It is probably due fo the rayasion of the pr(ndously sterile 
aliirumtary canal wit h organisms in the first few days of life, a mild degree 
of Tnffammation of the bile-ducts resulting. The jaundice apjpears a few 
days after birtli, and is accompanied by anorexia, vomiting, diarrhoea, slight 
pyrexia "^aiuT drowsiness. The urine contain.s bile, hut the fieces may be 
normal. Recovery generally occurs, but the infant may be very ill. The 
tr<‘atment is that of the infective entero-colitis of infants. 

(b) Severe mfeefive jaundice . — .Etiology. — Epidemics of very fatal jaundit e 
were formerly not uncommon in lying-in hospitals : but they have become 
rare since the introduction of antiseptics. Sporadic ca.se8 also occur. The 
infection may enter by the umbilicus, causing suppurative phlebitis of the 
umbilical vein ; this leads to jaundice by infecting the liver. In other cases 
tlic infection is probably conveyed by the alimentary canal. 

Symptoms. — Jaundice appears about the fifth day of life, and is accom- 
pani<‘d by high fever and other sjiaiSpms of severe aepticsenu^ or pyaemia. 
Wlien the umbilicus is the channel of infeclion, it is red and swollen, and 
.severe ha 3 morrhage may take place from it. Gastro-intestinal haemorrhage 
may occur inde]>en(lently (Buhl’s diseavse), or in addition to haemorrhage from 
the umbilicus. In some epfdeiiiios, "liaBmaturia has occurred (Winck^rs 
disease). The akin has a bronze colour, owing to the combination of jaundice 
with cyanosis. The infant finally becomes comatose, and death almost 
alw^s follows. 

Treatment. — The treatment is that of severe epidemic diarrhoea 
of infants ; the bowels should be waushed out, fractional doses of 
calomel administered, and anti -streptococcic serum shotiM be injected, 
subcutaneousTy. ' ‘ 
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lY. Hekjbditaky and Familial Jaundice. 

Jaundice is hereditary and familial in acholuric jaundice and in “ grave 
familial jaundice of the newly born.” 

Familial Icterus Gravis Neonatorum 

The jaundice, which affects successive members of the same family, 
though the first-born often escapes, begins of birt^ 

The colour rapidly deepens till the skin is dee}> bronz(‘. The infants are 
drowsy and take the breast badly. The stools are no rmal in colo ur. The 
urine is dark and contains urobilin and .often bilirubin ,, ip exce^^^. The liyej 
and spleen are not enlaced. 

Thevt)ilirubin in tEe ^W^^ at birth is greater than noxmal ; the. h.lood 
contains no luBmolysin, but the ceils show a slightly increased tendencyTo' 
haemolysis (Hampson). 

Death, gen(*rally occurs within a few days and almost alwayj$_with^ 

3 weeE: post mortem nothing abnormal is found. Ham]>son has shown 
that complete recovery occurs if 5 to 10 c.c. of tlie mother's blood serum 
are injected daily into tlu' infant's imiseh‘s. 


ACHOLURIC JAUNDICE 

V 

Synonym. —Chronh Splenomegalic Haemolytic Jaundice. 

iEtiology. — The disease may be hereditary and familial, when it is either 
congenita l or only appears some years after birth, the two varieties some- 
times coexisting in the same family. The disease; may occur in as maiij atj 
fo ur gen erati.Qns[, ^nd xna y be transmitted through healthy })arents. It may 
alsoD^cquired in adult life without obvious cause or after some infection. 

Pathology, — The red corpuscles abnormally ” fragile,’* undergoing 
haemolysis with remarkable ease. This fragility leads to tlie liberation of 
haemoglobin and the formation of excess of bilirubin in the blood. No 
haemolytic toxin is present ia„thc blood, the haemolysis being apj)arently 
due to the fragility of the corpuscles as a result of inheritance or an infei tion. 

There is no evidence that the jaundice is obstructive, as the bile ducts 
are free from inflammation or evidence of obstruction, and the bile is not 
abnormally thick. It appears, therefore, that the j n ( i, W » (u i ^ 

iuid due to the formation of bilirubin froni La^niogiabiju in tie* tissin‘s. 

Symptoms. — (a) Faynilidl type . — -The jaundice may vary in degref^ from 
tipG^ tp time, and may temporarily almost disappear; it is increas(Ml by 
excitement, oyer-exertion and exposure to cold. None of the symptoms 
of chrome jaujQ$ce* s as pruritus, xanthoma and §^ 9 low pul§c^ axe present. 
The urine is bi^^but is dark and generally contains urobilin, and 

the In colour. liTthe' exacerbations,” lib we may 

appear urine,” and the fseces become pale. 

In some cases atf/acks of colic, which may be accompanied by pyrexia 
and aggravation of the jauti^ice, occur ; they are caused bj pigment calculi, 
which are generally found imthiJ. gaU-bl adder cas(\s requiring ^ 
though in most cases they do not give rise to Hyni])toms. Except for these 
attacks the general health is hardly affected. 
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The red blood corpuscles are abnormally fragile ; they begin to undergo 
heemolysis in a 0 6 per cent, sodium chloride solution, and the process is 
complete in a 0*42 per cent, solution, whereas haemolysis in normal blood 
begins in a 0*42 per cent, sodium chloride solution, and is complete in 0*3 per 
cent, solution. The corpuscles are smaller than normal, but as they are also 
thicker their total volume is not reduced. Stained films show well-marked 
polychromatophilia and basopliil granules. Moderate a naemi a is generally 
present, the colour-index being less than one. 'TEe^T]Tdp<jl plasma contains 
excess of bilirubin, but no free haemoglobin. The spleen is enlarged, but 
t lie liver is uhalfectQd. 

(17 — In the acquired form of the disease the jaundice is 

less naarkfid, but the anamia is ; it may resemble that oTXScB- 

8on^ anaemia with a fngX cplour-indeix and nucleated corpuscles. Leuco- 
cytosls is present and myelocytes with excess of eosinophil cells are found. 
The fragility of the corpuscles is less marked than in the congenital form. 
Attacks of febrile pplic occur, and symptoms of anaemia are present. 

Diagnosis. — The diagnosis depends upon the characteristic fragility of 
the red blood corpuscles. In the acquired form, in which the fragility is 
less marked, Addison’s anaemia with jaundice may be closely simulated ; 
but in the latter condition the resistance of the corpuscles to haemolysis is 
actually gr^Ter than normal and the leucocyte count is different. The 
febtile and pal Afiil attacks are indistinguishable from ordinary biliary colic, 
and are, indeed, commonly due to gall-stones , but the history and the condi- 
tion of the blood should prevent a mistake in diagnosis. An examination of 
the blood also helps to distinguish those cases in which jaundice is slight 
from splenic ancemia. 

Prognosis. — The symptonis in the hereditary and familial forms o£ the 
disease hav^.no tendency to disappear; but the condition does not interfere 
with normal growth or shorten life, and the patiiiQL.cannot really be con - 
sidered ill. On the other hand, in the acquired iorni, although the^ymptoms 
an; much moiv serious, sjibntauepus recpyexy is possible. 

Treatment. — The patient should avoid everything, such as exposure to 
cold and over exertion, whicli is likely to lead to exacerbations. In severe 
cases spTenecfd uiy should be performed, as it is foUpwed by rapid diaappeax- 
ance oTTCiT^^uudice and an^^ and in most cases the fragility of the red 
cx>rj)uscles returns to normal. 

CATARRHAL JAUNDICE 

^Etiology and Pathology. — Catarrhal jaundice is a condition in 
which jaundice rcwsults from obsj^ of the mouth of the compion 

mucpus membrane a nd tjiick mucus caused by 
catarrli of the bibay/; papiJla. This is generally a seque l uf g astxpiduodenal 
cataffh, the inflammation spreading through the biliary papilla for a short 
distance up the common bile-duct. The primary gastro -duodenal catarrh 
most commonly develops without obvious cause ; but it may follow fo( d- 
poisoning and also occur as a symptom of an acute infection, such armfinenza. 
pneumonia and very rarely typhoid and paratyphoid fevers. The epidemic 
jaundice which occurred during the Gallipoli campaign in 1915 was indis- 
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fcinguisbable from ordinary catarrhal jaundice. It was quite distinct from 
spirocheetal jaundice and appeared to be due to infection with a paratyphoid- 
like organism. In some cases the cholangitis is associated with hepatitis, 
the jaundice being then^pa“ftly/‘ hepati<*. " and partly’ obstructive. 

Thus wJiereas tlie van den Bcrgh teslT^oni^tiTnes'gives a prompt direct aotioUj 
in other cases, clMf<S^ally fhdfetingtlis^ it gives a oiphasic or delayed 
direct action. In the foritier cases, which are in liiy experience the moat 
common, the leavulose test shows no impairment in liepatic (efficiency ; in the 
latter it shows more or less impairment. 

Symptoms. — Jaundice is almost invariably prece ded for 1, 2 or 3 daysjhy 
sym pt oms of gastric catarrh. The patient complains of e pig p ,Bi^| ' jc d j^^cQm fort 
most marked a meals, with nausea and often voraiting, which 

relieves the discomfort. The aj}p^.tite„ isjost. hea dach e and general malaise 
are present, andThere may be diarrhm a. Slight pyrexia is common. The 
stools become pal e, and the u rihF ^n tains bile K^ore' j iiu n dic^s oTndoiis . As 
the jaundice develops the gastric and geileraT symptoms abate. Tlie patient 
becomes deeply yellow, but is by now often quite comfortable so long as he 
keeps quiet, though activity tends to bring on vomiting. 1'hc liver is gener- 
ally enlarged, and the gall-bladder may be palpable. The liver is 'dlglxiily 
“ Xe^ der, but there is no increased tenderness over the gall-bla*dder. The 
spleen 

In sii^it cases the jaundice begins to disapj)ear in a week, but more 
commonly it persists without abating for a month or ev(m for as long as 3 or 4 
months. The stools become more coloured before the jaundice is obviously 
less ; the quantity of bile in the urine then gradually diminislies, but 3 or 4 
weeks may elapse before the last trace of jaundice and the last trai^e of bile in 
the urine disappear. 

Diagnosis.— When jaundice, unaccompanied by pain and with very slight 
constitutional symptoms, develops in a patient with mild gastric symptoms 
of a few days’ duration, catarrhal jaundice is the probable diagnosis. When 
the initial gastric symptoms are absent and the jaundice persists for more 
than 6 weeks, esp^dtatly Hi elderly patients, or when the colour changes from 
yellow to green, the possibility of chronic pancreatitis or of a growth must 
be coiisidered: When pain of any severity occurs, esj-yecially after the onset 
of jaundice, hnd when the gall-bladder is tender, fever persists, or the 
f jaundice recurs, gall-stones are probably pnvsent. 

I Treatrnent.--~TEepafi?nt should be kept in bed on a plain diet con tauiing 
as little fat as possible. ’Fhe bow<‘ls should be oprianl daily with Epsom 
salts, which at the same time ])rom()te biliary drainage. Tht' pati(*nt should 
fRjf be allowed to get up until iij«‘ jaundica* is ix'ginning to disapj)ear. 


CONGESTION OF THE LIVER 

Congestion of the liver may result from iiicr(‘a«f*d inflow of blood — active 
congestion, and from obstructed outflow-- passive congestion. 

Active Congestion 

iEtiology. - The most common cause of active conge.stimi of the liver is 
habitual indulgence in rich and highly seasoned food and alcoholic drinks— 
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the latter being the more important. As congestion and catarrh of the 
stomach and intestines are likely to result from the same causes, it is prob- 
able that tlie (•r)ng(*stion of tlui liver is due in part directly to the excess of 
irritating food, and in [>iirt to the congestion and catarrh of the alimentary 
canal. Middle- a stout individinsls, wlio fe:id a, sejfentary life, are most 
frecjuentl y atTc(d(‘(l. 

Acute crmge.stif)n of the liver is ?nuch more common in Europeans living 
in tropical countrit*s tlniTi in hingland, wher(' well-marked eases are rarMy 
seen> but it is eo!n])arativ(*]y uncommon among natives. This is partly due 
to the richness of the diet and the frequency of .aleoholie ex(ess.jimqn.g 
Europeans in the tropics ; but malaria, dysent<*ry and other tropical disorders 
may thems(‘lves cause acute coiTgostion of the liver. Ihitients who have 
sutTerc^d from congestion of the liver whilst living in the tropics are liable to 
recurrences after tlieir ret urn to England, especially in cold and damp weather. 
Exj)osure to cold wliilst in the tropics is also likely to bring on an acute 
attack. 

Symptoms. In addition to the svm})toms of gastro-intestinal catarrh, 
a fe<'li]ig of discomfort, raisdy amounting tr» actual pain, is felt in the liver ; 
the pa tie!it’s comt>lexion is saljow, and tijere often a slight degree of jaundice. 
Th(‘ liver is enlarged and tender, and the spleen is oden increased in size. 
The I'intienr is generally drowsy, irritable and depressed, and often complains 
of h<‘;» Inche. Tim nrinf‘ ]> er)ncau\i ral eel and loaded with urates. 

Prognosis. — Ar» attack' of amite eoipgestion of the liver generally sub- 
sides with suitable treat numt in about a week. If the attack is neglected, 
or if the patient is not in the future careful to avoid tlie causes which gave 
rise to it, the condition may breome chronic, and inay hiially develop into 
cirrhosis. 

Treatment. — The pati(mt should be dieted on the same lines as in cirrhosis 
of the liver ([>. tidd). The }>owels should be well opened by means of Epsom 
salts during an aeute attack, and the patient diould be eareful to keep his 
bowels regular afterwards. Ib'gular exen is(‘, es])eeial]y riding, and residence 
in a coo! but dry climat(’ Indj* to prevamt- a recurrence. The ]>atient should 
avoid getting chilhai, and should wear a cholera -bep . An occasional visit 
to a .spa, such as Harrogate, Llandrindod Wells or Vicliv is often verv useful. 


Fassivk Congestion 

iEtiology, -When tlieoiitllow of blood from t lie hepatic vein is impeded 
as a result of right-sidetl heart failure, due to j^rimary disease of the heart 
or to obstruct iv(* f)ulmonary disease, passive conaestion of the liver may 
result. It is also produced by thryunlmsis ol the hepatic veins, wdiich is a 
Hire conditiq/y gc'nerally secondary to .some neigliboiiring malignant, syphilitic 
or inflammafory dii^eaac. 

Pathology. — The suhlobnlar and intralobular s'eins are dilated. Tlie 
oiJiikyo of each lobule thus appears as a dark spot, whikst the outer pare is 
ovviiig to fatty infiltration; the mottled appearance resembles the 
section of a nutmeg, and has led to the name ' 

Symptoms.— In addition to the symptoms of the cjir^iac or pulmonary 
disease which has led to tin' right-sided heart failure, special symptoms 
result from the passive oongestion of the liver. The capsule of the liver is 
40 
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fl.n d pain r eaulta. especially if the enlargement of the organ is rapid. 
When the increase in size is more gradual, there is a feelinjj of fulIn^JSs and 
weight, in , the right hypocbondriurn. The liver can be felt to extend con- 
siderably lower than normal, its size varying from time to time according 
to the condition of the heart. It is firm and tender, especially if the con- 
gestion is recent and acute. Distinct exj^ansile pulsation can sometimes 
be felt by placing one. hand in the loin and the other just, below the right 
costal margin ; this corresponds with ventricular systole if tricusj)id r»‘gurgit a- 
tion exist, and witli auricular systole if there is tricuspid steno.sis. It must 
be distinguished from the non-expansile pulsation transmitted tlirough the 
diaphragm from the hypertrophied and labouring right ventricle. 

The congestion of the liver leads in turn to congestion of tin* organs 
which are drained by tl)c portal vein. Anorexia, di.scomfort immediately 
after food, flatulent distension of both stomach and intestines from deficient 
absorption of the gas swallowed with the food or produced by ferriK nlatioii, 
and constipation are commonly present. The combination of slight jaundice 
with cyanosis produces a characteristic dusky green colour of the face. 

Ascites is common, but is rare in the absence of general mdeimi, b‘'ing 
mainly due to the same cau.se.s ; it is al.'^o in part a direct re.sult nf portal 
congestion and sometimes of chronic ])eritoi]itis. Tiie spleen is very rarely 
enlarged, in spite of the interference with f]i<‘ outflow of blood in the sph^dc 
vein caused by the hepatic congestion. 

Diagnosis. — When the heart di.sease is obvious the diagnosis is easy. 
Sometimes, however, the mo.st ])rominent symptoms are dm^ to the conges- 
tion of the liver, and the diagnosis from cirrhosis may be difficult. In 
congestion of the liver the spleen is not enlarged, and the symptoms rapidiv 
improve and the liver diminishes in size with r(“st and cardiac tonics ; mor(‘- 
over, haematemesis, though common in cirrhosis, very rarely occurs in passive 
congestion in spite of the congestion of th^* gn.strl(‘ mucous membrane. 

A history of alcoliotism doc.s not necessarily j)oint to cirrliosis. If tlm 
heart is failing and there is no valvular dii^ea.se, (mlargcimuit of the liver 
is probably due to congestion, and th(‘ lieart failuif* to aleoholic ]>()i,soning. 
The diagnosis would ])e confirmed if the ankle-jerks are lost, as lat(*nt 
alcoholic neuritis is frequently a.ssociated with an alcoholic heart and con- 
gested liver, but very rarely with cirrho.sis. 

Treatment. — Apart from the treatment of the primary condition, the 
local pain and discomfort are rapidly relieved by the apjilication of 6 leeches 
over the hepatic region. Mild ymrgation by means of calomel and saline 
aperients also helps to relieve portal congestion. 


ACUTE YELLOW ATROPHY 

Definition. Acute yellow atrophy is a rare and very fatal disease, 
in which jaundice, diminution in the size of the liver, fever and nervous 

sym^oms are caused by acute necrosis of the liver cells. 

ifetiology.— Most cases occur between the ages of 20 and 30. Adult 
females are affected twice as often as adult males, owing To the fact that 
qT th^..,chief exciting causes, but the proportion is reversed 
in ^childhood. The disease has followed influenza and typhoid fever. In 
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rare cases, especially in females, the jau ndic e, which jmj occui in the Rocx aid - 
ary stage of s^phili^ develops into acute ySlow atrophy, instead of yielding 
fapully to tfeaCment. Very rarely acute yellow atrophy has been an im- 
mediate sequel of excessive indulgence in alcohol, and delayed chi o^fpriP 
poii^oning has manifested ilseTf as acute yellow atrophy. In many cases, 
however, no cause is found for the disease. 

Pathology. — Acute yellow atrophy is due to a very acute toxic necw>§AS 
of ^t he liver ^ the intracellular ferments of which are set free and cause 

autolysis. 

Acute yellow atrophy is closely alhcd both pathologically and clinically 
with the icterus gravis which results from phosphorus poisoning, but in the 
latter the liver is generally enlarged and contains only 5 per cent, of fat, 
its yellow colour being due to bile. These differences may be du^/ to death 
occurring Srlief TiT^^dsphCrtLs poisoning, as in exceptional cases, in which 
life is more ])rolonged, absorption of fat and necrotic liver cells occur, the 
condition being t hen indistinguishable from acute yellow atrophy. 

The ruMTosis of the liver cells results in diminution in the size of the 
liver, which may weigh only half or a third of the normal. Its surface is 
smooth and the capsule loose and wrinkled. Externally the liver is greenish- 
yellow or normal in colour, and on section bright yellow with red areas, 
which re])r('sent a late stage of the yellow' atrophy, the fat and necrotic tissue 
having been absorbed, so that the vascular fibrous ti.ssuo is alone left. 

Symptoms. — In the.. stage ja undice is pr esent with fever, malaise., 
vomiting, constipation and muscular pains, iblTcondition closely resembling 
catarrhal jaundice. In about a third of the cases the patient suffers from 
general malaise for some time before the jaundice appears, and in rare in- 
stanci’s jaundice is absent throughout. This first stage generally lasts for 
5 or 6 days, but it occasionally persists for several weeks. 

Tlie s(‘C(^iid stage begins suddenly with drowfiineBa^. headftphQ,,^jphpto- 
pliobia, restlessness and (leliiium. Mu.scular twitching and occasionally 
general convulsions follow, and the patient may become violent. Transient 
sqiii III Is sorilietimes present, the pupils are generally dilated, and an e xtenso r 
plantar reflex has been observed. "The symptoms may closely resemble 
those of meningitis. Seyere_yomiting occurs, and the vomited material 
may contain altered blood. The tongue is dry and tremulous. The pulse 
becomes rapid and feeble, but the temperature is generally subnormal, 
though it oft en rises just before death. An erythematous rash is sometimes 
present. PnrRtlV^ co mmon, and hsemoryhage may also occur from the 
nose, kidneys, uterus arid alimentary canal, and in the retma. Gama finally 
develops, with stcri'ofQUS bre aniTrig arid incontinence of _urine and fteces, 
the whole of the second stage lasting less than a week and often only 3 or 
4 days. 

The liver is often enlarged and tender in the first stage, but at the onset 
of severe syin])toms it rapidly diminishes in size, until the hepatic dullness 
disappear*^, owing to the atrophied and flabby liver falling bact and allowng 
the imestines to pass betw'een it and the abdominal wall. The spleen is some- 
times enlarged. though it may be 

found after death. 

'rii('n‘ is no aiigemia, but moderate Jcucocytosis. 

The urine contains bile and albumin, and casts are often present. There 
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is no glycosuria. The percentage of nitrogen excreted as ammonia increases 
from the normal of about 5 to 20 owing to the acidosis, which causes ammonia 
to be fixed by organic acids before there is time for it to be converled into 
urea. Rounded discs of leucin and needle-shaped crystals of t/jTosip, derived 
from autolysis of the liver cells, may be deposited in the urine wfien it cools, 
but they are sometimes only found after concentration, and may be absent 
altogether, though they are subs(‘quently discovered in the liver. They are 
also occasionally found in the urine in typhoid fever, erysipelas, sinalI-y)ox 
and leukaemia, so that their presence is not ])at hognoinonic of yellow atrophy. 

Diagnosis. — The diagnosis de])ehds upon the occurrence of severe general 
symptoms and dirainution in the liver dullness in association with jaundice. 
In phosphorus poisoning the diagnosis may be obvious from the history ; 
the symptoms differ from those of acute yellow atrophy in the absence of 
progressive diminution in the hepatic dullness, and in the slighter severity 
of cerebral symptoms. In phosphorus poisoning ai^ interval elapses Ix'tween 
the severe gastric symptoms and the onset of jaundice, but in acute yellow 
jatrophy the second stage is continuous with the first. 

^ It is sometimes impossible to distinguish between suhaeutc' yellow at ro})hy 
and acute cirrhosis, as clinically and pathologically they merge into each ot licr. 

Prognosis. — More than half the cases are fatal within a forlniglit, but 
the first stage of the disease may be prolonged over many we,‘ks or nionOes, 
or even as long as 2 years. Prolonged and siibaeiite cases occur most 
frequently in children ; they are difficult to differentiate from subacute 
'feirrnosis with jaundice. As nodular hyp(‘rplasia of th(‘ liver has hf'en 
found in cases surviving six months, a year and a half, and two years, there 
is a possibility of permanent recovery, but it is probable that most <\i the 
recorded cases of recovery were really examples of spiroelueMil jaundice. 
As children more often ghow' the changes of jubacute atrophy, tlie y)rogTiosis 
is rather lessTiopeless in them Ihan in adults. 

Treatment. — When jmiiydiec occurs Tn pregnancy or in secondary 
syphilis, or when a patient with supposed catarrhal jaundice becomes 
or shows other toxic symptoms, the possibility of acute yellow atrof^hy 
developing should be remembered, as treatment is mucli more likely to be 
successful if begun at this stage than when the .second stage has fully devf‘l- 
oped. The diet should consist of milk and carbohydrate food only, and 
large quantities of fluid should be drunk; if there .ia.nmcE vomiting saline 
solution should be given by the rectum and in severe cases under tlio skin. 
The bowels should be kept freely opened. An attempt may be made to 
disinfect the bile with very larg^^ dOSes of hexaminc. Larg(‘ quarititi<‘s of 
aodiujn ,,bioajio^ may ]>e required to counteract th(* acid intoxication. 
Intravenous injection of dextro.se, with .small of insulin, wuth the 

object qf “fixing’' Ijie glycog(‘ii in the livn- has ree*‘iitly bcpn tried willi 
success. 


HEPATITIS 

The only form of non-suppurative hepatitis whi(h is of any clinical 
importance is that due to the Amoiha hisloli/iica^ although ac»ite yellow 
atrophy, icterus gravis and some forms of infeetive jaundice might perhaps 
be included under the heading of hepatitis. 
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Amgsbio Hepatitis and Hepatic Abscess 

^Etiology. -Arnoibic hepatitis is very agjtj. oiSU and is 

most eqminou in tiuy tliiryL jvud.iuuTtJh dfcQiides. Like amoebic dysentery, 
it is ungQiiimop. In women. Annabic hepatitis and amoebic abscess of the 
liver are invariably secondary to aincBbic dysentery. In 9cS per cent, of fatal 
cases Rogers citlier obtained a history of dysentery or found amoebic ulcers 
or scars of ulcers in the large intestine. The patient has liad dysentery in 
ihe past or is still suffering from it in about 75 per cent, of cases, and in an 
additional 15 per cent, there is a history of diarrhoea, which was doubtless a 
mild form of amcebic dysentery : in the remaining cases amoebic ulcers had 
])robably b(‘('n present in the Ctecuin or ascending colon, situations in which 
tliey do not necessarily give rise to any symptoms. Dysentery may j)ijeAede 
the development of au.ab^cea^ by inpiiths or even years, and when hepatitis 
dev('lopH during an attack of dysentery, the latter generally becomes less 
sever(' as the inllammation in the Uver progresses. 

The geographical distribution of the disease is identical with that of 
aincehic dysentery, but as it may dcveloj) in chronic cases and long after the 
onset of dysentery, it is not uncommon among individuals who have returned 
to Eurof)e froni the trof)ics. Chronic alcoholism is an imx>ortant, but not £^n 
(‘ss(*ntial, predisposing cause. 

Amcnbic dysentery wets very common during the Great War in Gallipoli, 
Egypt, Meso]K)tamia and India. Treatment with emetine w'as not always 
eontinued for a suflicient period, especially at the beginning of the Gallipoli 
epidcunic, and as a considt*rable number of slight cases must have escaped 
(reatment altogetlnu', ln'palitis, especially the eiironic non-suppurative form, 
is still seen ui Eugland in 1928 among men who had served in the East 
b(‘l ween 1915 aiid 1919. 

Pathology. Tiie amoeba*, which collect iti the thrombosed veins at the 
bastj of dvs(mt ( i ic ulcers, ])ass to the liver by the portal vein. Nothing more 
is Icnowh as to the [)athology of non-su])]>urative amaThc hepatitis, as death 
does not occur unless an abscess forms, but the infection appears to be wide- 
spread and uniforjii through the livc^r. Aii abset^ss forms if a local accumula- 
tion of ,ani5^^batkivt‘S-Gs^ in a portal radicle. The circulation 

is obstructcil and necrosis of the surrounding tissue occurs ; at the same time 
pus is secreted as a result of the irritant action of the amcebse on the liver 
tissue. The wall of the abscess is at first formed by necrotic liver tissue, but 
the cavity gradually b(‘comes limited by a fibrous capsule produced by the 
inflammatory reaction. 

In 70 per ccnt.jjf cases a jsingle abscess is present ; in nearly half of the 
others then* are 2 abscesses, in a quarter tliere are 3, and in the remainder 
there are 4 or more. A single abscess is found five times as often ia the 
right as in the left lobe of the liver. 

The pus gtmerally contains amoebjje, but no bacteria ; in chronic oasfifl all 
the araoebfo may have died, but they can still be found in the material job- 
tained by scraping the wall of the abscess, Iu,xare cases an amoebic abacess 
becomes spontaneously sterile, and its dried remains have been found at a 
post-mortem examination years afterwards. When an hepatic abscess 
reaches the surlac(‘, adhesions form between the liver and the adjoining 



630 


DISEASES OF THE DIGESTIVE SYSTEM 


structures, so that the contents of the abscess may burst into the lung, 
stomach or bowel, or open externally without infecting the serous 
cavities. 

Symptoms. — The symptoms vary so greatly in different cases that it is 
convenient to describe separately the fulminating variety — in which the 
whole liver is riddled with small collections of pus, with no fibrous tissue 
separating them from the surrounding liver substance, the common subacute 
form, and the chronic form ; but every gradation occurs between these three 
types. As most cases of the subacute type, including some with severe 
symptoms, subside completely with emetine injections, it is clear that in the 
early stages acute hepatitis without actual suppuration is present. The 
symptoms of subacute amoebic he})atitis and those of hepatic abscess can 
therefore be described together. 

1. Fulminating rnnltiple abscesses of the liver. — About one-tenth of the 
cases are of this type in India, but it rarely, if ever, occurs outside the endemic 
areas. There is always a definite history of dysentery, which is often still 
present when the hepatitis develops. The liver rapidly increases in size ; 
it is very painful and extremely tender. Slight jaundice may be present. 
The temperature is high with rapid remissions, the rise being often accom- 
panied by rigors and the fall by copious sweating. Leucocytosis is well 
marked. Death generally occurs between 6 and 18 days from the onset of 
symptoms. 

2. Subacute hepatitis and subacute abscess of the /I'cer.— Discomfort and a 
sense of weight are felt in the right hypochondrium in the slighter cases, but 
in the more severe ones the pain may be so great that the patient is hardly 
able to move, and often he is unable to lie on his left side owing to the dragging 
pain caused by the change of position. Pain may also be referred to the right 
shoulder and occasionally to the right arm, especially when the upper part of 
the liver is involved. The liver is enlarged and tender, but the rigidity of the 
abdominal muscles may be so great that it is impossible to feel its edge. 
Slight jaundice is occasionally present in the severer cases. The ap{)etite 
is impaired or lost, and the patient rapidly becomes weak and emaciated. 

The temperature is generally remittent, varying between 100° in the 
morning and 103° or 104° in the evening. In severe cases it remains high 
with only small remissions, but in more chronic cases, especially when the 
abscess bulges through the capsule of the liver and the tension within its 
cavity consequently falls, the fever is less marked ; it may then be low, con- 
tinued or relapsing, and may finally disa]>pear. Copious sweating is common 
in the more severe cases. Moderate. leucocytosis is always present, and the 
proportion of polymorphonuclear cells is considerably increased, especially 
when actual suppuration has occurred ; if the percentage is less than 70, 
simple hepatitis and not an abscess is probably present. 

The upper part of the liver is most frequently involved, and the main 
increase in dullness is then in the upward direction, but the lower border is also 
abnormally low. The lower ribs bulge and the intercostal spaces become 
wider ; the skin may become cedematous even in acute hepatitis without 
suppuration. At an early stage the breath sounds become feeble and the 
percussion note impaired at the right base ; the X-rays show that the right 
side of the diaphragm is abnormally high, and when suppuration occurs its 
movements are diminished and finally cease completely, jf the diaphragm 
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is perforated by An abscess of the liver a pulmonary abscess or less frequently 
an empyema develops. In the former case large quantities of thick reddish 
pus are expectorated, and if emetine is given, rapid recovery generally results. 

An abscess in the anterior and lower part of the right lobe produces a 
tender tumour in the right side of the epigastrium ; the lower ribs often become 
prominent and the lower border of the liver can either be felt or is found by 
percussion to be displaced downwards. A rub may be heard when an abscess 
reaches the surface of the liver, but it disappears on the formation of adhesions 
with the anterior abdominal wall. In advanced cases the skin becomes 
cBdematous, fluctuation is present, and the abscess may open externally 
just below the costal margin. Less frequently the abscess reaches tlie under 
surface of the liver, when it may rupture into the duodenum or hepatic 
flexure of the colon ; pus is then passed per rectum and the tumour suddenly 
diminishes in size. The general condition of the patient immediately im- 
proves, the temperature falls, and spontaneous recovery may follow. 

An abscess in the left lobe of the liver generally gives rise to a tender 
tumour in the epigastrium ; if it becomes adherent to the anterior abdominal 
wall, definite fluctuation is obtained. An abscess bulging from the lower or 
upper surface of the left lobe is less easily diagnosed ; it may escape recogni- 
tion till it ruptures respectively into the stomach, when the characteristic 
thick reddish pus is vomited, or into the left lung or pericardium. 

In some cases the X-rays show a localised increased density in the hejiatic 
shadow, especially if the abscess is in the left lobe or if it is large and sur- 
rounded by a thick fibrous capsule. Localised subdiaphragmatic, subhepatic 
and retroperitoneal abscesses are uncommon complications, and general 
peiitonitis rarely develops. 

3. Chronic hepatitis . — The symptoms of chronic hepatitis are sometimes, 
but not always, jireceded by a period of alternating diarrhoea and constipa- 
tion, and there may be a definite history of dysentery. The patient some- 
times feels ill, his appetite is poor, he loses weight and strength, and his 
temperature may rise to about 100° every night, but in the more chronic 
cases his general health is only slightly impaired and there is no pyrexia. 
The area of hepatic dullness is increased, especiall} upwards, and the lower 
border is felt below the costal margin. There is often a dull dragging ache 
in the right hypochondriiim. In chronic hepatitis without any localised 
abscess, the whole of the liver below the costal margin is uniformly tender on 
palpation in contrast wi tii the lo cal tenderness over the gall- gladdcr ip chole - 
c ystitis . The abdominal wall is often sIipifTy rigid over the tender liver.’ 
The blood changes and the X-ray appearances may be similar to those of a 
subacute abscess, but are less marked and are often entirely absent. 

Diagnosis. — -The y)Ossibilitv of ammbic hepatitis or hepatic abscess should 
be considered whenever an individual, who has been in the East, is sufiering 
from progressive deterioration in health with more or less p yre xia, especially 
if the latter is remittent and accompanied by chills and sweats, and if obscure 
abdominal symptoms are present. The possibility of amoebic hepatitis 
should also be considered when chronic pain i.s felt in the region of the liver 
even in the absence of other symptoms. A history of dysentery or simple 
diarrhoea, occurring in India, Egypt or Mesopotamia, or during the summer 
and early autunm of 1915 in Gallipoli, w^ould strengthen the suspicion, which 
would be further increased if no emetine or only 1 or 2 injections had been 
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given, but tlie diagnosis would not be excluded iii the absence of such a 
history. The most characteristic lo(‘al symptoms aie progressive enlarge- 
ment of the liver, pain in the region of the right hypochondriuni and in the 
right shoulder, and tenderness over the liver. In all cases the la3vulo8e test 
shows some impairment of hepatic elliciency. 

Subacute hepatitis is most commonly confused with malaria ; but the rise 
of temperature in hepatitis is geinually in the (‘vening instead of during the 
day, and the liver is e nlarg ed ourpf jir^^ fo'fhe spleen inst^ea'djlStS^ 

versa, leucocytosTs is present with a relatTvv’lncreaTirbf pOlyiliorpIionue^^ 
ceffs and'T mly YT o 4 per cent, large molicrmidcnr cofls^lir contrast with the 
normal or subnormal count with 15 to 20 ]>er cent, large mononuclear cells 
found in malaria ; tiu' malajia] ]>ajasilv caiiiu»l hi‘ immd in liic bluoj, and 
emetine gives good results, whilst (piininc fails to inliumice the jjyrexia, 

A localised tumour in the liver in a man wdio has been ex})osed to amoebic 
infection is generally an aiucjehic abscess ; it is elastic or lluctuutiiigj, unlike 
the hard solid tumour formed by a gnmina and a growth, which are un- 
accompauied by leucocytosis or marked pyrexia. A supj)urating liydatid 
cyst is a much less probable diagnosis in sucli an individual, and in most 
cases eosiiiophilia is ])resent, wdiile it is absent in amoebic case;?. 

Prognosis. — Until 1907 iiepatic abscess was the second eomnionest cause 
of death in the British Army in India, but tlie incidence of the ilisease lias 
become much smaller since amudjuj dysentmy has been treated by emetine 
injections, and the mortality has been greatly retluced since the necessity 
for operation has become ccmi]>arative]y rare, owing to the freiiueiicy with 
which treatment is instituted in the pre-suj)j>urati\ e stage. The prognosis is 
best if the abscess is single, as multiple ahseesses are diilieult to lo(*ate and 
their evacuation may be impovssible, especially in the rare fubninating cases. 

Treatment. — In acute and chronic he]>atiti8 without 8U])puration very 
rapid improv^ement follows the subcutaneous injt'ction of 1 grain emetine 
hydrochloride on 12 or more consecutive days ; tiie h<‘paiic teiuli'mess dim- 
inishes within 8 hours of tlie first injection, and the !» inj)t‘ruture jiiay fall to 
normal in 24 hours. As tin^re are no definite signs wliiedi distinguish h«‘patitis 
without suppuration from hepatic abscess, unless a dtdiiiite tumour is juesent, 
uo local treatment should be. adoj^ted until emetine injections liave been given 
daily for a week wdthout })roducing any improvement. Even a small abscM'ss 
may be completely absorbed wdtliout as|)iration after the ammba' in its walls 
have been killed by subcutaneous injja-tions of emetine. 

The must salislcu tory irtuitmenl of an abscess is evacuation by aspira- 
tion, emetine being injected subcutaneousi^v in order to kill the anKobije 
in the abscess wall and in any ulcers which are still present in the. colon. 
If the pus reaccumulates, a gram of emetine liydrochloridc dissolved il|, an 
ounce of water should be injected into .Uic abscc^sa^mvity after it iy^f^yen 
aspirated. The results with this treatment are so successful, that tdie open 
operation, which is frequently followed by prolonged convalescemH' or dt‘ath 
owing to secondary infection, is now oidy required in the corn ])fi rati vet y rare 
cases, in which the situation of ihtt abscess cannot l^e deteimuu^d or bacterio- 
logical examination of the pus obtained by aspiration shows that the abscess 
already contains pyogenic bacteria. 

When an abscess has ruptured into the lung, stomach or bowel, sub- 
cutaneous emetine injections should be continued until the temperature haw 
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remained uunual for a week. Recovery generally takey plane witimut 
aspiration or drainage becoming necessaiy. 

CIRRHOSIS OF THE LIVER 

Synonyms.— Portal or Multilobular Cirrliosis. 

Definition. — The portal or mvdtilobular form of eirrhobia of the liver is 
so tuuch tli(; mosi coiumdh Oiat it is generally described shortly as cirrhosis 
of the liver, fi is a disease in which viegeneraiion ol tiie hejiatic (iells occurs 
in associatioju witii fibrosis spreading from the [>ortal s[>aces to enclose various 
numbers of lobules. 

Etiology. — Cirrliosis of the liver is ge nera lly fatal about the age of fifty ; 
but a distinct ^roup of case^pccurs in chihlhood. It is three times more 
common iirmen tfiaii in womuJa bnly slfghtl} luont so in boys than in 
girls. It is more common in individuals who follow a sedenta.n;; occupation 
than in those who lead an aclivr lile, and among the jjoor than the well-to-do, 
though since the ( uTat War it has become less common among the former and 
more t<jmijion among the latter. 

A large majority of patienls with eirihosis of the liver have indulged 
excessively in alcohol ; it is three times more common among peojde con- 
nected with tlie liquor trade than among the general public. Cases occur, 
however, especially in Indians and Egyj>tiaiis and in children, in whom 
ah‘.oliulie exees.-' can be exclud('d with certainty, 'thus, cirrhosis is not 
infrequent among Brahmins, the majority of whom indulge in large quantities 
of finger, earJamoms, red pepper and other spices, but never touch alcohol. 
It IS prolnibh*, Ci('refore, that excessive' indulgence in highly seasoned food 
may lead to cirrhosis. I have seen a typical cast* with severe ascites in a lady 
of 30, who was teetotal and liad always taken an ordinary diet. 

Pathology. —Cirrhosis ver\ rarely develops experimentally in aniihals 
IS a result of ehionie aleujholio polsoniog, although fatty changes and occa- 
sionally neerusis vvitli a sliLdit degree of small-eelled infiltration may bo pro- 
duced. It occurs in less tiiai» 3 per cent, of drunkards dying from the eth cl 
of alcoholism, and its geographical tiislributioii does not correspond with 
that of chronic alcoholism, c/iri iiosis being rare, for example, in Scotland and 
Ireland ; and when (c\t;essive in(iidgeTiTT‘Tii alcohol Lards to nervous or cardiac 
symptoms the liver is rarely involved. Jr is pr<d>ahi(q therefore, that alcolic)! 
[uoduces cirrhosis of the liver indirectly by leading to gastro-eiiteritis ; the 
poisons produced In the stomach and int estines are absorbed and pass to the 
liver. As ordinary gastro-enteriUs does not haid to cirrhosis, an additional 
factor must be present. This is probably the direct poisonous action oj 
alcohol and occasionally of other toxins, such as those of anuebic ilysenteiy, 
typhqidjeveiy lualaria and congeniiaj, r^yphUis, on the liver cells, whtcli are 
thus made more liable to injury by gaslro-intestiual ioxa)mia. 

Cirrhosis of the liver may result from tiie action of ofin'r poisons which 
reach it from the spleen. Tiiis is tiie caus<‘ of iiauti's disease, in which a 
terminal cirrhosis of the liver develops in a pa titbit vvIHi splenic anaemia, as 
tlie liver does not Ix'come afTeeted if the spleen is removed at a suffieientiy 
early st.ig<‘. 

It is probable that the poisons wdiich cause cirrhosis of the liver lead both 
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to degeneration of the hepatic cells and to i rritat iv^e hy p er^ jlasia of t he 
nective. tissue ; the degeneration of the hepatic cellos increased by the 
connective-tissue hyperplasia, which in turn is exaggerated by re])laceinent 
fibrosis due to the atrophy of the hepatic cells. 

The size of the liver varies greatly ; it may be much smaller or much larger 
than normal. The large liver is due to compensatory hyperplasia of the 
liver cells, and to a less extent to fatty change in them. 

The surface of the liver is irregular. The projections may be as small 
as those of a granular kidney, but more frequently they give rise to a hob- 
nailed appearance. 

"The obstruction to the intrahepatic branches of the portal vein produces 
,, a rise in pressure in its tributaries ; this results in dilatation of the collateral 
; circulation which normally exists between the portal and general venous 
^ symptoms. This compensatory circulation is carried out by the following 
I groups of vessels : 

' 1. An anastomosis may develop within the liver between the branches 

of the portal vein and the intralobular veins. Large branches ])as8 from the 
liver and its capsule to the phrenic and intercostal veins, where the liver and 
diaphragm are uncovered by |reritoneum. Occasionally a single large vein 
passes from the liver in the falciform ligament by the side of the obliterated 
umbilical vein to join the veins of the abdominal wall at the umbilicus ; the 
subcutaneous veins around and above the umbilicus are consequently dilated, 
and a large bunch of dilated veins — the caput Medusa? — may form at the 
umbilicus. 

2. The gastric veins anastomose with the m^gphageal veins, which open 
into the azygos veins; the veins ih'ni'e' Tower end of the oesophagus may 
become greatly dilated. 

3. The inferior mesenteric vein . communicates, through the superior 
and middle hicmorrhoidal veins with the inferior haemorrhoidal vein, which 
is a branch of the internal ifi^c vein ; this inigTifTel^xpected to give rise to 
l\ 80 morrhoid 8 , but they are hardly more common among patients with cir- 
rhosis than in individuals with healthy livers. 

4. The veins of Retzius unite the radicles of the })ortal veins in the in- 
testines and peritoneum with the inferior vena cava and its branches. These 
include the retro-peritoneal, yjgins, which are often greatly enlarged, especially 
in the neighbodrlibod of the kidneys. 

Symptoms. — ^About 50 per cent, of patients with cirrhosis of the, liver die 
,..ftQm aome intercurrent .d&caae accident. Such cases are generally 
described as latent ; but in the majority symptoms due to the condition were 
probably present before death, and the fatal result of the intercurrent disease 
or accident was often due to the diminished power of resistance which nvsults 
from cirrhosis. In some cases, however, the disease may be genuinely latent, 
owing to compensatory hyperplasia of the liver cells and to the development 
of an efficient collateral circulation between braiicheH of the portal vein and 
systemic veins. 

In a large majority of cases symptoms of alcoholic gastrijtjs are. j)re8ent 
for a considerable period, which may amount to years, before any definite 
evidence of cirrhosis of the liver appears. The j)atient habitually wakes in 
the morning with a feeling of nausea and no desire for breakfast ; violent 
retching often occurs, and he then vomits a small quantity of alkaline watery 
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fluid, after which some bile-stoincd mucus may appear. A sense of un- 
comfortable fullness is also felt in the epigastrium after other meals, and the 
nausea and vomiting may recur. Tlie apjjetite is poor, and there is a 
r epugnance jar meat . When cirriiosis develops, the symptoms due to 
catarrh are exaggerated by the congestion of the gastric mucous membrane 
caused by portal obstruction ; this leads to the secretion of still more mucus, 
and by preventing absorption of gas leads to flatulence, which aggravates 
tlie feeling of distension already present. 

The complexion is generally sallow and bloated, with dilated capillary 
or arterhil angiomata, especially over the nose and cheeks. In the later 
stages, the face is drawn, the cheeks and eyes are sunken, und the conjunctivse 
are congested and often 'sli ditly' ting ed w i t|i Ti le. The skin of tlie body Ts 
dry and inelastic ; numerous spider aaigiomata ap])ear on the face, neck and 
back as the disease progresses, and red or pur})le areas of skin may be pro- 
duced by the uniform distention of small venules. Furpiira and various 
forms of erythema may occur. 

TTic' tongue is tlabby and furred, the gums readily bleed, and pha^imitis 
is common ownig^ {o cdiroinc irritation by aTcohol. The breath is mten 
offensive as a result of oral sepsis . 

The patient is generally conslipated, owing U) weakness of the intestinal 
musculatur(‘, and to dryness of the fieces if asc ites is p rese nt ; but there may 
be attacks of diarrhoea, e s^iec ial 1 v d u nng T1 nTYii gf ^ weeks of life. 

In a large proportion of cases the li ver is enlarged. Its lower border can 
generally be felt below the costal inarginTiitlie rigkt nipple line; but ascites 
and_ocjca^anaIly-ilatuIeiit.(^^ of the intestines or obesity may^f^nder 

it i mpal pable. It is always a bnori nal|y firm ; its erlge can consequently 
sometimes be felt, even when it is not enlarged, by the fingers dipping under 
the costal margin. In rare cases, an enlarged liver can be observed to shrink 
as the disease progresses, until it ceases to be palpable, and after death it 
may be found to be considerably smaller than normal. In the early stages 
the enlargement may be partly due to congestion ; a drinking bout may thus 
cause a rapid increase in size, which disappears with treatment. The 
suiiace of the liver can occasionally be recognised by palpation. 

Dis com fort is often felt iii tUu.xight h.ypqchondrium ; but pain only occurs 
if the disease Is complicated by an attack of perihepatitis. The discomfort is 
increased, and tenderness is present, if the capsule is rapidly stretched as a 
result of acute congestion. 

In about 35.pclxvnL t)f cases jaundice occurs. It is generally slight and 
is often transient. Well-markt‘d jaundice is generally due to gastro-duodenal 
catarrh ; but m subacute cases it is probably a result of inflammation of the 
small intraliepatie bile-ducts. Even in the absence of jaundice van„.<ieii 
Bergh’e test may give a positiyc diicct reaction , indicating that some bile 
pigment has been re -absorbed owing to inconipTete obstruction of the ducts. 

In iiO pur cent, of cases the spleen i s enlarge d ; owing to its iiardness it 
IS easily felt, unless it Ls obscured by ascites or intestinal flatulence, wheu its 
enlargenumt can be recognised witli the X-rays. Discomfort or actual pain 
may result from stretching of the capsule if rapid t nlafgeimmT^ocFurs iTtore 
frequently it is dll# to peris])lcnit is. When both the liver and spleen are 
much enlarged, the left lo be of T fi eTormer may ovtulap the latter. 

Hasmatemesis occurs in about 25 per cent, of all cases of cirrhosis. It is 
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generally an early symptom, and is often the first indication of the presence 
of serious disease, tiiough it is most frequently preceded by sym})tom8 of 
gastritis. It is uncommon after ascites has developed. Occasionally it is 
directly preceded by a period of increased indigestion, wliicli may be associ- 
ated with fever and enlargement of the spleen ; in such cases the patient 
often feels more comfortable and the spleen diminish in size after th<‘ litemor- 
rhage. The ha?matejnesis generally takes the form of a single large luemorrhagt^ ; 
but sometimes a smaller quantity is vomited during the next few days. It 
is generally only repeated after a considerable interval. 

The blood collects slowly in the stomach, and oftim pas.ses into the in- 
testine, causing melama without haunattmiesis. When a considerable quantity 
has collected in the stomach, the distension causes it to be vomited ; Kinall 
quantities are not brought up unless vomiting occurs from some independent 
cause. The blood collects more slowly than in gastric ulcer, and is therefore 
generally more clotted and darker, as there is rnori' time for digestion to 
occur: for the same reason fainting occurs less frequently. Ifcatii from 
htemalemesis is very unusual in cirrhosis, and accounts for less tlian 5 })er 
cent, of the mortality. 

In the majority of eases Inemorrhage results from the rupture of varicose 
oesophageal veins, which form in the development of tlm collateral circnlation. 
Occasfdh^I^r'sirperficial ulceration occurs over a vein, ^khe dilated veins 
occur in the lower 3 inches of the CBsophagus ; tlie Idood consequently runs 
into the stomach, though in severe cases it may well up directly from the 
(esophagus. In rare cases the b;emorrliag<‘ (unm's from a varicose \t‘in oi 
the stomach, or from the congested pharynx; in tin* hitter case ilie blood 
is swallowed and then vomit(!(i. The iKematemasis may be due to 
minute erosions associated with acute gastritis : tlic\' are often very diiiicult 
to discover post mortem, and there may periiaps be no acliial loss of siirfuctq 
the haemorrhage corresponding with the bleeding whiidi o<“cnr.s from ()th<‘r 
mucous membranes and unib'r the skin as a result of the toxannia. 

E pis ta xis is common. The limmorriiaize gemeraily coin(*s from a point 
on tUe anke^fior {>art of the se{)tiim. Jn tiie latt^ stages oozing from the iwsv- 
may occur, as well as from the gums, lungs, kidneys and uterus, as a result 
of the toxaemia caused by hepatic insulhcitmey, and small lia’inorrhageH often 
occur under the skin. Haemoptysis, however, is generally due to the cirrhosis 
being associated with pulmonary tuberculosis. 

Ascites is present in most, eases of (urrhosiH wkicli run tlndr full course ; 
it jsyi late' Symptom in uncomplicated cases, and is often absimt if the patient 
dies irom some independent cause or from liaemat emesis at a c(>m})aiativelv 
early stage. The onset is generally grgaiua!, but it oec.asionallv develoy)s 
suddenly after a blow on the a]>domen, a cliill, or un ae,ut<' inieeljon. ns 

influenza; it is also acute if portal thrombo^ds occurs. It sometimes dis- 
appears spontaneously shortly before death. 

Ascites is due in part to portal congestion, as the intraljepat ic branidies 
of the portal vein are compressed, some being com})hd(;ly obliterated ; 
occasionally others are thrombosed, and in rare cjises thrombosis of tln^ 
portal vein itself occurs. This is not the sole cause of asintavs, as the fluid 
may collect with extreme rapidity instead of pari with tdie changes 

in the liver, and it is often absent when the portal yuessure is high, as shown 
by the occurrence of liaBmatemesis ; moreover, it is often present wlien tin* 
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collateral circulation is well developed, although this should prevent it. 
In tinoomplicated cases tlie ascites is |)r()hably always in part due to the 

normally destroyed by the liver, which increase 
the flow (H TTiud into llic jK^ritnneai cavity by injuring the vessel walls. 

In inaxiy caiica ascites is a result of chronic, perihepatitis, or of more gener- 
nlised chronic peritonitis, which may be due to irritation of the peritoneum 
fry toxic suTis'faruirs pn‘s«‘nt in tli(‘ ascitic fluid or to chronic alcoholism. 

The ascitic fluid is clear and sometimes slightly bile-stained. Its reaction 
is alkaline, its specific gravity between 1008 and i015, and a large proportion 
of the cells it contains are endothelial. WTen the ascites is due to chronic 
pu'itonifis the sjK>cific gravity is greater than 1015, more albumin is present, 
flakes of fibrin may form on standing, and polymorphonuclear cells are 
found. Wlien 50 per cent, or more of the cells are lymphocytes, tuberculous 
f>eritonitis is probably yrresent. In jare cases the ascites is chylous or 
c i I yli f or in ; st iJI . in ore r arcl y i t i s h CD morrh agi c . 

CEdeiria of the ankles is frequent, but it is rarely very marked, though 
occasionally it. spreads up the legs to the abdomen and back. It may develop 
before or at the same time as the ascites, in which case it must be toxic in 
origin, but most frequently it follows it and is caused by pressure of the 
ascitic fluid on the inferior vena cava and the abdominal lymphatics ; it 
rapidly diminishes when the abdomen is tapped. 

Miiscujar vveakness and lass of energy may Vie the earliest symptoms; 
they are constant in tlie late stages. The muscles are flabby and atrophied, 
and marked wasting of the whole body occurs. 

Tiie urine is diminished in quantity and the specific gravity is high. It 
is very acid and bigh-e-olouxed, and a large deposit of urates generally forms 
on standing. It contains exce.ss of urobilin, but even when slight jaundice 
is present bile-pigment is often absent. In the late stages the percentage of; 
nitrogen excreted as ammonia increases at the expense of urea ; this is due ! 
to amm(*nia being required to unite with the excess of organic acids present, \ 
and not to inability of the liver to form uroa, as ammonia given by the \ 
month is still exerfUed as urea. In the last days of life leucin and tvrosin ! 
arc sonudimes found. 

AlhuiiiiauxiA is occa' ionally present as a result of intestinal toxannia, 
granular kidney, or, iiuich more rarely, chronic parenchymatous nephritis, 
or congestion of tin* kidneys from heart failure. Glycosuria is rare, as the 
glycogenic function of thi' liver i.s maintained to a certain extent even in 
advanced cases, but t h(‘ laevulose tcvst for hepatic efficiency shows some im- 
pairment throughout the course of the disease. 

Tlie blood pressure is eenerajly Ijpw, ami in the later vStag(‘R the heart 
may bejdilated and the pulse rapid. The, blood is generallv normal, exca^pt 
when severe hamiorrhages havt* led to secondary amemia. 1 have seen two 
(‘.ases in which the secondary achlorhydria caused by the associated alcoholic 
gastritis led to the develojimcnt of typical Addij^on’s anaemia. 

'Die tenqwraturc is oft tm raised in rapidly progressing casis, a|)art f'^om 
complications, such as tuberculosis, pleurisy, infective endocarditis or gastro- 
'mteritis. 

In the l ate >^tage s of cirrh osis, the toxsemia which results from hepatic 
i ns utficiency gives rise to re stlessnes s, irritability and low, mut. n g dpJiri g t p , 
and finally to com a, l 
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Nervous symptoms may also be present as a result of chronic alcoholism. 
Delirium tremens may follow a drinlang bout and occasionally hsematemesis ; 
slight mental disturbance and muscular tremor are not uncommon, but 
alcoholic neuritis is a rare complication. 

" disease isTmmd more frequently in patients dying 

with cirrhosis of the liver than with other diseases. This is probably due to 
the diminished resistance to tuberculous infection caused by chronic alco- 
holism. The lungs are most often affected, phthisis being the cause of death 
of 15 per cent, of cases of cirrhosis, and tuberculous pleurisy is not uncommon. 
Elither the cirrhosis or the phthisis may give rise to no characteristic symptonas, 
being only discovered at the autopsy. 

Tuberculous peritonitis is found in 10 per cent, of cases ; the ascites 
which it produces is often thought during life to be due to the cirrhosis. 
i|The lungs are generally also involved. The majority of cases of tuberculous 
11 peritonitis in adult males are associated with cirrhosis. 

^ Diagnosis. — A regularly enlarged, hard liver in an alcoholic individual, 

especially if symptoms of gastritis are present, is generally due to cirrhosis. 
The occurrence of hasmatemesis, enlargement of the spleen, slight jaundice, 
or simply a positive direct van den Bcrgh reaction, makes the diagnosis 
still more probable, especially if the Isevulose test shows the presence of 
hepatic insufficiency. The enlarged hard liver, which is produced by the 
« chronic venous congestion in heart failure, may be difficult to distinguish 
from cirrhosis, if the patient is seen when the heart is no longer failing. A 
history of heart failure with pain in the hepatic region and any evidence of 
existing heart disease point to congestion. The difficulty is greatest when 
the patient is alcoholic and the heart failure is the result of alcoholism. 
In such cases I have always found the ankle-jerks are absent when congestion 
is the cause, the heart failure being apparently due in part, to vagal neuritis, 

. whereas the ankle-jerks are almost always present and there is rarely any 
other evidence of latent alcoholic neuritis when tlie enlargement of the liver 
is caused by cirriiosis. 

The diagnosis from svphilis and from malignant disease of the liver is dis- 
cussed elsewhen* (p. (ih'f aiTcT p. (>1S). 

Splqnic anaemia with haematemesis can be distinguished from cirrhosis 
by the much grealer enlargement of the sph*en and tlie presence of leucope uia. 
It must, however, be remembered that splenic anaemia is liable to give rise 
to cirrhosis of the liver. 

The symptoms in the la.st stages are often indistinguishable from those 
of uraemia, and the diagnosis may be very diffienlt in tlie absence of a full 
history ;T)ut a high blood-pressure, increased blood-ui’ea, albuminuric retinitis 
or the presence of a large quantity of albumin with casts in the urine would 
prove that uraemia was present. 

Prognosis. — If an individual with cirrhosis permanently gives up alcoliol 
in the pre-ascitic stage, there is n good cliance that the disease will not 
progress and that his symptoms will disappear. Ev(ui the damage dune to 
the liver can be repaired to some extent by liyp(‘,r])lasia of its cells, and the 
danger of hsematemesis, together with th(‘. other ill-effiecty of portal conges- 
tion, may be overcome by a sufficient development of the anastomoses 
between the portal and general venous systems. 

Much, therefore, depends upon tlie patient’s character, as, if he is unable 
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i-o control his desire for alcohol, the disease is certain to advance to a fatal 
issue. The younger the patient the more chance there is for functional com- 
pensation to occur, but the prognosis is always bad in children. However 
completely latent the disease may become, much of the damage to the liver 
is of course permanent, and the patient’s power of resisting acute infections 
and all other diseases is materially reduced. 

Haemateraesis in itself is not a serious symptom, as it is very rarely fatal. 

When asoitC-S is present, if it is due to the cirrhosis, the prognosis is very 
bad, and the patient rarely survives the performance of paracentesis on more 
than two or three occasions. If, however, it is due to chronic peritonitis, 
it is much less serious, and the accumulation of fluid may eventually 
cease. 

Fever is a serious sy mptom , as it indicates rapid advance of the disease, 
or the prescriefe ” ciT" s ome complication. The development of the ty p ical 
cirrhotic facies^ together witli a loss of subcutanQQUs f^t. and atroph y o f 
the slceletaTrnuscIes^ is a v ery se. rIi)na>Si.VJnintQ m • When the patient becomes 
drowsy, d(‘ath i s c^ta[n t o foll^ r apidjj[. only very temporary impfbverhent 
being possible as a result of treatment. Multiple hj^morrhages under the skin 
or from tlie mucous membrane are of equ^y serious import. 

The prognosis is much aggravated if the kid neys ar e dise ased and unabl(‘ 
to (‘xcr(‘te the exc(‘ss of ])()iso'nT”prescnt in the blooci as a result of hepatic 
insufllciency. 

In rare cases the disease runs a subacute jjQgrse, death occurring within 
6 months or even in 2 months from the onset of symptoms. Such cases are 
most fr(‘qiient in comjmratlvely ^oung adults who are heavy drinkers. The 
liver is painful and tender, fever is present, emaciation is rapid, and multiple 
haemorrhages are likely to occur. Pathologically the subacute cases can be 
regarded as examples of subacute hepatitis. 

Treatment. — i\Jcp]i,ol must be abspliptejy for the rest of the] 

patient’s life, and no medicine containing alcohol should be allowed. Curries, I 
pickles, ginger, all highly seasoned food, vinegar, mustard, pepper, high gamef! 
and ripe cheese must be permanently avoided. 

Apart from these restrictions, the diet in the early stages should be that 
required for the treatment of the associated chronic gastritis. In the later 
stages, when symptoms of hepatic insufficiency are present, the diet should 
consist entirely of milk, milk foods, vegetable purees and fruit, and even 
when improvement occurs very little animal food should be allowed. 

GastiiQ h>yage is often useful for the gastritis ; as this improves, free 
hydrochloric acid generally returns, but if perDianent achylia has developed, 
dilute hjrdrochloric acid should be taken wltK water as a bevera gey juTO g 
meals (p. 52.'^). ‘ Tlie bowels be kept regular by meaii.s of Epsom salts. 

No otber drugs are re(|uired in uncomplic^ited causes. The treatment of the 
gastritis, ascites and liiemattunesis is considered elsewhere. 

The regular life led at a s])a, such as Harrogate or Vichy, combined with 
the use of a mild a|)erient water, is often very beiufficial. 

The drowsy toxseniic condition of the late stage should be treated by 
means of normal sahne solution given by the rectum, or, if it is not retained, 
subcutaneously. If the uri ne c ontains diacetic acid, sufficient sodium 
bicaHidhale'sirould be administered toTEeep the urine neutral. 
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H^.MOOHROMA TOSTS 

Synonyms. — Pigmentary (Cirrhosis ; Bronzed Diabetes. 

Definition. — Pigmentary cirrliosis ia a condition in which cirrhosis of 
the liver is associated with hiemochroinatosis or pigmentation of the organs 
and in most cases of the skin, fn the la.t(' stages diabetes generally develops 
as a result of cirrhosis of the pancreas ; the condition is then known as 
bronzed diabetes. 

iEtiology. — Bronzed diabetes is a very rare disease, which is almost 
confined to tbp.niiflo sex. 

Pathology. — The cells and connective tis.snc of tlni liver, ])ancr<'as 
and the secreting and lymphati(' gla.n<Ls contain a ferruginous pigment- 
hajinosiderin ; the muscle-tibres of the Inairt and intestines contain an 
iron-free pigment — luemofuscin. The pigmentation of tjtc akin is due to 
I excess of its normal iron-free pignumt. It is doubtful whether cirrhosis 
I of the liver is the primary condition, or whether it is secondary and due 
to irritation by tlie pigment. Tht‘ can.s(' of the* pigmentation is unknown, 
as there is no evidence of hannoivsis. 

Symptoms. — Tim symptoms are thos(* of <‘irriiosis and diah(‘tes, associiited 
with pigmentation. The liver and spleen become progressively larger ; 
ascites iriay" occur and the siibcntaneoiis veins ar(‘ sound inies enlarged. 
The skin as izenerc.llv pigment<‘(l a slaty .colour, esp(‘eially in the exposed 
parts of the body. In the niis' case.s in which no j)igmentat ion is present, 
the nature df the disease is only disco\(Ted after death. ( leeasio jja Oy 

severe (iiabetcjskn.vvilh acidosis appears 
within a year of death, sometinnvs acutely, but it may Ix' absent to the end. 

Diagnosis. — Th(^ di.seas<? can only be diairiosed with {‘(‘rtfiintv when 
pigmentation, diabetes and cirrhosis are associated together. When two of 
these conditions are present alone, a d(‘finite diagnosis cannot bo made. 
It can, however, he made with a considerable tiegree of probability if well- 
marked bronzing is assoeiate.d with eirrjK)'’.is e\'en in tiie absimee of diai)etes. 

Prognosis. — So long a.'* no diabetc'S is pre.'^emt the juognosis is not. lu'ces- 
sarily worse than that of uncomplic*.ated cirrriosis. hut the onset (>[ (liahet»*s 
is alw-0uy8 a very grave event, 

treatment is that of cirrhosis and diabetes. 


BILIARY CTRUIiOSTS 

A condition has been descril»ed under t he nana? of Hanot s biliary cirrhosis, 
which is said to affect children and young adults, often several in a family, 
and to be ciiaraefeHsed by enlargenmnt of the liver and sydeen; wHli chroniv 
jaundice and fe brile attacks, biiT r a nd y a sc ; i f.es mTi T gave the u.sual 
desc'rrptron of the disease in the eriTier eiT^ of this book, J lia ve never 
seen a case which could be ac'cnrately dev^rTibe<| as biliary cirrhosis, and 1 
am exceedingly doubtful whether such a clinical entily (‘xists. The term 
has probably been used to include e,as(‘.s of splenic ainnnia witli cirrhosis 
» acholuric janndic'C, or ordinary cirrhosis associated with 
infec^^ cholangitis, ahU^V^ymie cases of infective ehpla ngiti.s. I do not 
therefore pro])Ose to help to per]*etijate‘ what I be]i<>ve to be a clinical 
myth. 



SYPHILIS OF THE LIVER 


641 


SYPHILIS OF THE LIVER 
Congenital Syphilis 

iEtiology and Pathology. — The liver is affected in quite 60 per cent, 
of infants with congenital syphilis. This great frequency is probably due 
to the Spirochwta p<illida ])assing through the placenta and the umbilical 
vein direct to the foetal liver, which is the first organ it reaches, and which 
is consequently found to contain it in larger numbers than any other 
organ. 

Congenital syphilis produces diffuse changes in the liver very different 
from the focal lesions of acquired syphilis, except in rare cases occurring in 
later childhood, in which caseoiLs gummata are found. The liver is smooth 
and uniformly enlarged, and is firmer and paler than normal. The changes 
are due to interoellnlar (unicellular or pericellular) cirrhosis, the result of 
diffuse infiltration with embryonic connective-tissue cells between the 
individual liver cells. These may be associated with small collections of 
round cells or miliary gummata, which resemble tubercles when seen by the 
naked eye. 

The spleen is generally enlarged and hard. Diffuse small-celled infiltra- 
tion or fibrosis may be found in the kidneys, pancreas, testes, suprarenal 
glands and lungs. 

Symptoms. — Symptoms pointing to disease of the liver are not often 
present in infants with congenital syphilis ; but on examination the liver 
and spleen are found to be enlarged and abnormally firm. The liver normally 
extends further down in young children than in adults, owing to its relatively 
larger .size and the more horizontal position of the ribs. Only a very definite 
enlargement of the liver can, therefore, be regarded as important in the 
absence of other evidence of congenital syphilis. The liver may be tender, 
and in very rare cases a localised gumma is felt. 

Jaundice is only rarely present at birth ; still less frequently it develops 
some weeks later. It is probably caused by pressure on the small intra- 
hepatic ducts, and corresponds with the jaundice sometimes seen in acquired 
secondary sypliilis. 

Diagnosis. — The diagnosis is generally easy owing to the well-marked 
signs of congenital syphilis present in other parts of the body. In the absence 
of such evidence the diagnosis must be made from rickets, tuberculosis and 
gas tro -intestinal infection, and when jaundice is present at birth the possi- 
bility of simple jaundice and of congenital obliteration of the bile-ducts 
must be remembered. In doubtful cases the Wassermann reaction settles 
the diagnosis. 

Prognosis. — The prognosis depends upon the general condition of the 
infant. The disease is less amenable to anti -syphilitic treatment if the liver 
and spleen are greatly enlarged, and if ha3morrhages occur or jaundice is 
present. The prognosis in delayed congenital syphilis is less favourable 
than in acquired syphilis, owing to the changes being generally more wide- 
spread. 

Treatment. — The treatment is that of congenital syphilis. 

41 
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Acquired Syphilis 

1. Secondary syphilis . — Jaundice occurs in about ^ per cent, of cases of 
syphilis at the same time as the roseola and enlargement of glands. It is 
probably due to obstruction of the small intrahepatic bile-ducts, caused by 
hepatitis, the result of poisoning with the syphilitic virus. The onset is 
sudden, and the jaundice is not accompanied by any gastro-intestinal or 
general symptoms. The liver is slightly enlarged. It is very important to 
distinguish true secondary syphilis of the liver from the toxic jaundice, 
which occasionally results from the treatment of syphilis with organic arsenic 
preparations (pp. 210, 382). 

Recovery is generally rapid with anti-syphilitic treatment; but in very 
rare cases acute yellow atrophy develops. 

2. Tertiary sypMfs.— /Etiology. —Guramata are found in only 0*3 per 
cent, of autopsies; but in more than half of the cases in which other active 
syphilitic lesions are found the liver is afiected. 

Syphilis affects the liver three times as frequently in men as in women. 
The disease is generally discovered between 10 and 20 years after infection ; 
but in rare instances it has occurred within a year. 

Pathology. -In the early stages a mass of pink syphilitic granulation- 
tissue, sharply separated from the healthy liver, is found ; necrosis soon 
occurs in the centre, which becomes yellowish-white. The caseous mass is 
later surrounded by a fibrous capsule ; as this contracts the liver becomes 
more and more deformed. The capsule of the liver in the neighbourhood 
of a gumma is thickened, and adhesions often develop between it and the 
adjacent organs, the diaphragm and anterior abdominal wall. Unless they 
are very large, gumniata are slowly absorbed till they may finally be repre- 
sented by nothing more than scars, from which fibrous tissue radiates into 
the capsule. 

Guiiimata are generally multiple ; much less often a large part of the 
liver is diffusely infiltrated. The right lobe and anterior surface are most 
commonly affected. 

Symptoms. — Gummata and cicatrices are sometimes found after death 
without having led to any symptoms. The nature of the symptoms they 
produce depends upon the size, extent and position of the lesions. Before 
any localising symptoms appear the patient often complains of general 
ill-health, which is often associated with gastro-intestinal symptoms. 

The first symptom pointing to disease of the liver is generally pain in 
the right hypochondrium, the result of perihepatitis over a gumma. The 
pain may radiate to the right shoulder, and is sometimes associated with 
local tenderness. 

Cases of syphilis of the liv(^r njay be divid(‘d into six clinical groups, 
according to the disease they simulate. 

1. Cirrhosis of the Liver. — Ascites rnay occur owing to pressure of 
gummata of cicalri(5^s'“dn the intrahepatic branches of the portal vein, or 
less frequently on the vein itself in the portal fissure, in which cases throm- 
bosis is likely to occur ; it may also result from constriction of the hepatic 
veins, or from perihepatitis over gummata and much less frequently from 
universal perihepatitis or widespread chronic peritonitis. In rare eases the 
fluid is chyliforra or hsemorrhagic. 
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The diagnosLB from cirrhosis of the liver is suggested by the 
irregularity in the enlargement of the Tiyer. When there is any reason for 
doubt the Wasscrnianh reaction should be tried. Hsematemes is^ dil ated 
jrjains on the abdominal wall, jaundice and symptoms of gastritis are much 
luore j3Q|pmon Jn cirrliosis, and the nutrition suffers at an earlier stageTEaH 
in syphilis of the liver. 

2. Laiidaceous Disease. — When a gummatous liver is associated with 
lardaceous disease, the clinical aspects of the latter may be so prominent 
that the presence of a gumma is overlooked. The liver and the sp)leen are 
enlarged, ascites and oedema are present, and tlie urine contains albumin 
and casts. It must be remembered that similar evidence of renal disease 
occurs in syphilitic nephritis apart from lardaceous disease ; the former, 
unlike the latter, may rapidly improve with specihe treatment. 

3. Hei^atic Tumouks. — I rregularities on tlie anterior surface of the liver 
prod uce3h»}rguih mafalmd by the contraction of cicatrices are easily palpable. 
The diagnosis from malignant disease can be made by the presence of a 
positive Wassermann reaction and the rapid disa})pearance of a gumma wdth 
anti -syphilitic treatment ; jaundice and ascites are much more common in 
malignant disease, in which the constitutional syin];)toms are generally more 
severe, and there may be evidence of a primary growth in some other situa- 
tion. In hydatid disease the liver is sinoolh apart from the tumour itself, 
but in syphilis it is often irregular, owing to the contraction of cicatrices. 
The presence of eosinn^hilia points to hydatid disease. A gumma near the 
gall-bladder or in tlie left 1 o1h' ot the liver may simulate a growth of the 
gall-bladder or of tlie stoma -h resj)ectively. 

4. General Inficctions ; Hei^atic Abscess. — Irregular fever sometimes 
occurs ill sy])lii)is of the liver. The general symptoms may simulate pylephle- 
bitis, tuberculosis, typhoid fever or malaria, but they generally eff^jjpear 
under anti-syphilitic treatment. In rare cases an infected gumma may 
break down, when the symptoms and sequelae do not differ from those of 
other forms of hepatic abscess. 

5. Cholelithiasis. — Jaundice is infrequent in syphilis of the liver, 
but it is occasionally produced by the pressure of a gumma or of a syphilitic 
cicatrix ; in very rare cases this is associated with attacks of jiaiu, indis- 
tinguisliublc from biliary colic due to gall-stones. 

6. Splenic An.emia^ spleen is sometimes greatly enlarged as 

a result of lardaceous disease when the liver is affected with syphilis. 
Apart from this a condition indistinguishable from splenic anaemia with 
secondary cirrhosis of tlie liver may be associated with syphilis; but it 
docs not respond to specific treatment, though recovery generally follows 
splenectomy. 

Diagnosis. — The possibility of syphilis should always be remembered in 
obscure hepatic disorders. Apart from a history of infection, and the presence 
of syphilitic lesions, the Wassermann reaction should always be tested 

in doubtful cases. As, howa'ver, infection with sy])hilis docs not prove ihat 
every lesion present is syphilitic, the final proof ot the nature of the disease 
is only obtained if great improvement or complete recovery results from 
anti-syphilitic treatment. 

Prognosis. — The prognosis of syphilitic lesions of the liver is good, if 
treatment is actively carried out at an early stage. In rare cases the symptoms 
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are due to pressure exerted by oicatrioes and not by guiniuata ; little or no 
improvement can then occur. 

Treatment. — Ab soon as t he po-saibility of syphilis is recognised, large 
doses of iodide should be given. 1 have very rarely found ill results follow 
i^the administration of as much as 60 grains of potassium iodide every 6 hours ; 
|a patient is more likely to suffer from iodism if the dose is gradually in- 
1 /creased from a small quantity than if full doses are given at once. Mercury 
[/may also be given, and full doses of a salvarsan preparation should be injected 
tat weekly intervals until the Wassermann reaction is permanently negative ; 
but neither of these drugs aloiH‘ N'sds to sueli a rapid disappearance of a 
gumma of the )ivt*r as iodides. 


HYDATID OF THE LIVER 

iEtioiogy and Pathology. — Hydatid disease is pro<luced by swallowing 
the ova of tke echinococcus or hydatid worm (see p. 335). Food may be 
contarminated by the faei'-es of infected dogs, or infection may occur directly 
if an individual touches the tongue or muzzle of a dog, which has been soiled 
with eggs from the faeces or anus of another dog. The frequency of the 
disease thus depends upon the number of infected dogs in a district. It is 
most common in Iceland and in parts of Australia ; it also occurs in England, 
France and parts of Germany and Russia, but it is almost unknown in North 
America, except among foreigners. 

Wh<ni the eggs are swallowed, the embryos set free by digestion of the egg- 
shell pass t hrough the walls of the stomach or small intestine into the radicles 
of the portal vein, by which they reach the liver, where they are generally 
arrested. The embryo now ffirms a email cyst, with an internal, nucleated, 
protoplasmic layer (the endocyst) and an extenial “ cuticular membrane.” 
The reaction in the surrounding tissues results in the formation of a fibrous 
capsule. After a time a dozen or more buds project from the endocyst, and 
develop into daughter cysts, identical in structure with the mother cyst ; 
these soon sepan^te from tlie endocysl of the mother cyst and become free. 

The fluid in the cyst is clear or very slightly opalescent, with a aix^cific 
gravity of between 1 005 and TOIO. It contains chlorides, phosphates, 
traces of sulphates and .succinates, and some unknown toxic substances, but 
only oc(;aBional ti.ices of albumin and sugar. Hookiels and less often 
hydatid heads iiray be found in the fluid. 

The liver is involved in 60 per cent, of ca.ses of liydatid disease in man ; 
a single cyst is generally present, but there are occasionally multiple cysts, 
or single ones may develop in more tlian one organ. 

The hydatid may live for many years. When it dies the cuticular mem- 
brane folds on itself and may become calcified ; its contents dry up and form a 
mass containing gritty material. 

Symptoms. — The patient remains in good health until the weight of the 
cyst, its pressure on surrounding parts, or the occurrence of a complication, 
such as rupture or su fipuration. (causes symptoms. A hydatid cyst of the 
liver may remain latent and be only discovered after death, or in the course of 
a routine examination of the abdomen in a patient without abdominal 
symptoms. 



HYDATID OF THE LIVER 


645 


The increasing size of the liver may give rise to a sensation of weight and 
fullness in the right hypochondrium, and pain may be felt in the right 
shoulder. Omng^to its slow growth, pressure symptoms are rare ; occasion- 
ally dyspepsia,' vomiting and constipation result from pressure on the stomach 
and intestines. Upward pressure on the diaphragm may cause dyspnoea. 
Jaundice caused by pressure on the bile-ducts, ascites by pressure on the 
pf)rtal vein, and oedejna by pressure on the inferior vena cava, are extremely 
rare. " ' 

A small cyst may nipture into the biliary passages ; intense jaundice I 
results and the patient generally develops suppurative cholangitis. A large ! 
cyst may burst into the general peritoneal cavity, the stomach or the in- j 
testine, especially after a blow on the abdomen. Rupture may occur through 
the diaphragm into the pleural or pericardial cavity. 

The upper part of the right side of the abdomen and lower part of the 
thorax become prominent when the cyst is large. If the cyst reaches the 
front of the liver it becomes palpable in the hypogastrium. When it pro- 
jects from the under surface, the liver is pushed forward and it may simulate 
a large gall-bladder or a renal tumour. A cyst near the convexity pushes the 
diaphragm upwards, and may compress the lung and simulate a pleural 
effusion. In such cases the irregularity in the up])er surface of the liver can 
be recognised with the X-rays. When deeply embedded in the liver, it 
produces a more general expansion and no local tumour is palpable. The 
tumour is generally tense and elastic. In very rare cases, of which I have only 
seen two, percussion of the middle fing(*r, when the left hand is placed fiat 
over the cyst, produces a jx'culiar vibration — the hydatid thrill — which is 
almost pathognomonic, but as it is not dur to the j)resence of daugliter cysts, 
having been obtained in their alxsence, it can also in very rare instances be 
observed in other tense cysts. 

Bacteria may invade the fibrous capsule and multiply between it and the 
cuticular membrane, with the result that the nutrition of the hydatid is 
impaired and the parasite dies. Its death results in a change in the cuticular 
membrane, which, when healthy, is impervious to bacteria and leucocytes, but 
now allows them to pass into the fluid, which acts as an excellent culture 
medium and gradually becomes fi.Iled with pus cells. Symptoms of hepatic 
abscess are now present, and the abscess may finally nipture into the general 
pentoneal cavity and give rise to general peritonitis. 

Diagnosis. — The^ discovery of a tumour of the liver should lead to a con- 
sideration of cancer, s yp hiliR and l^datid ny^t. The general health is greatly 
affected in the first, comparatively little or not at all in the second and third. 

In cancer and syphilis the tumour is likely to be irregular and multiple; 
in hydatid it is a uniform rounded swelling, and most frequently only one 
can be felt. The two former are hard and obviously solid, while the latter is 
elastic, and in rare cases the characteristic hydatid thrill can be felt in it. 
The Wassermann reaction is positive with a gumma and generally negative 
in the other diseases. Eosinophilia is frequent in hydatid, but in no other 
liver disease ; it .was known to have been present for eleven years when a 
patient, who proved to have a hydatid of the liver, first consulted me. The 
proportion of eosinophil cells may be enormous. In the case of a boy of 18, | 
"In whom the cyst had grown very rapidly and the? legs and scrotum had f 
l)econie. oedematoua, they amounted to 65 jicr cent, of J(),(KHt h'ucocytes 
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per cubic millimetre ; tlie total and differential counts fell to normal within 
3 weeks of the removal of the cyst. I have seen two cases of very large 
tumours of the right suprarenal, which produced a rounded protuberance 
in” the front of the displaced liver, closely simulating a hydatid cyst ; the 
diagnosis was made more difficult by the presence of eosinophilia of 15 to 
20 per cent. A doubtful diagnosis can sometimes be confirmed by a pre- 
|cipitin serum reaction. Some of the patient’s serum is mixed with an equal 
f quantity of stock hydatid fluid ; a precipitate forms at 37° C. in 30 per cent, 
f of cases of hydatid, but only very rarely in the serum of individuals with 
no hydatid. 

Prognosis. — A cyst may continue to grow for as long as 20 years. It 
may, however, die, shrivel up and cause no further trouble. But suppuration 
may occur without obvious cause at any time ; this makes the prognosis 
much more serious. A rapidly growing cyst is always liable to rupture. 
The prognosis is worst with deeply-seated cysts and cyst.^ situated near 
the upper and posterior part of the liver, owing to their inaccessibility to 
operation, and if multiple one or more of the cysts may escape observa- 
tion at the time of the operation. Rupture into the stomach or intestine 
may lead to spontaneous recovery, but rupture elsewhere is very eerious, 
unless early operation can relieve the condition. 

Treatment. — Prophylactic . — In places where hydatid disease is common, 
the drinking water'should be boiled, fruit and vegetables should be cookcul or 
washed with boiled water, and care should be taken not to convey infection 
from dogs to food by the hands. 

Surgical , — Hydatid cysts were formerly treated by tapping, with 
or without subsequent injection of antiseptic fluids. Apart from other 
dangers, the escape of some of the fluid into the peritoneal cavity not in- 
frequently led to severe urticaria, and in rare instances to epileptiform con- 
vulsions, collapse and cardiac failure. This, however, only occurred if the 
cyst had died, as the fluid of living cysts is generally non-toxic. Such 
methods have now been cora|)letely supersedeif by an open operation, in 
which the fluid is run off and as much of the cyst wall as possible is removed. 
This operation should be performed whenever a hydatid cyst is diagnosed, 
even if it causes no symptoms, as there is always a danger of serious com- 
plications arising. 


MALIGNANT DISEASE OF THE LIVER 

i£tiology and Pathology. — (a) Primary carcinoma 

of the liver is only found about once in each thousand autopsies, and primary 
sarcoma is considerably rarer. Primary carcinoma may occur as a single 
large mass, which is sometimes associated with smaller secondary deposits 
in the liver. More frequently several nodules of about the same size are 
present, and it is then impossible to say which is primary, the condition 
closely resembling a liv^er invaded by secondary carcinoma. In compara- 
tively rare cases the growth is diffuse, when it may infiltrate the whole of a 
lobe. Secondary deposits occur in other situations in more than half the 
cases: kfe® disease spreads ^y the lymphatics ta„the gljE^nds in the portal 

u'fTdK'Ujt* vein and bile-duets', arul other 
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glajads in the abdomen and t^io rax are : malignant 

emboli may pass by the hepatic veinrtcT the lungs. 

Primary c^cm<)m€ ^ - t he l i v j ex jaccjiirs most frequently as an independent 
disease, but ip ^bout_25_per cases it is a8 sbciat;M~~^^T"ciiAo8^ 
the liver {^rKosis carcinonMtosa^y althojjgh a cirrhotic liver is rarel y attacked 
by secondary ^owths. The carcinoma is secondary, and due to the excewive 
and atypical'deVelopment of the compensatory hyperplasia of the liver-cells 
which may occur in cirrhosis. The symptoms are those of cirrhosis, and 
after death the cirrhosis is found to be universal and of long standing, whereas 
the carcinoma appears to be of recent origin. The liver contains numerous 
nodules of carcinoma, wliicdi often reach the surface, but are never umbili- 
cated. Tliey tend to grow into the portal and hepatic veins ; they thus 
spread through the liver and produce secondary deposits in the lungs, pleura 
and elsewhere, but the glands in the portal fissure are not involved. The 
symptoms may 1)(*. indistinguishable from those of cirrhosis, the liver being 
normal in size or slightly enlarged. In the latter case, however, nodules 
can sometimes be felt on the surface. The spleen is often enlarged, and 
ascites is always present owing to portal obstruction. Pain in the right 
hypochondrium and jaundice are more common than in uncomplicated 
cirrhosis. 

(6) Secondarjjjiipivtli}^.- -Secondary carcinoma of the liver is about thirty 
times as common as primary carcinoma ; it is ten times as common as 
secondary sarcoma. 

Secondary malignant disease occurs most frequently after the age of 50 ; 
it is rather more common in women than men, because carcinoma is more 
common in women, and also because secondary deposits fregiiently pfy.iir in 
the liver with carcinoma of t;he br^at. amd' organs, but rarely 
with carcinoma of TK^ITp, mouth or tongue, which are mucli rnore common 
in men than in women. 

The most common seat of the primary disease in cancer of the liver is 
the stomach, and then in order the colon^ msophagus, pancreas" an3 
bladder ; it is a common sequel of primary disease of the oreast and~ litefus, 
and may also occur when the primary disease is situated in any other '5Tgan. 
Cancer of the gall-bladder, extrahepatic bile-ducts and the stomach may 
invade the liver by direct continuity. 

Symptoms. — The liver is almost always palpable^ as it is enlarged and 
abnormally hard. It becomes progressively larger until it may be so enor- 
mous that it appears to fill the \i^oTe abdomen, the right lobe being generally 
most affected. The liver is irregular in shape and individual nodules of growth 
are often felt to be umbilicateJ or depressed in the centre. Deposits of 
growth may be felt at tte unibilicus and in the falciform ligament near the 
iinoa alba. A rub is sometimes heard over part of the liver as a result of 
perihepatitis. 

Persistent pain is generally felt in the right hypochondrium and in the 
back ; it may pass to the right shoulder and occasionally down the arm. 
It is in part due to stretching of the capsule of the liver, especially when it 
grows rapidly, but the most severe pain is due to i)erihepatitis. Occasionally 
deep-seated growths, especially if primary, give rise to no pain throughout 
the illness. 

Jaundice is present in 50 per cent, of cases, owing to pressure on the 
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main bile-ducts within the liver by the growth or on those in the portal 
fissure by glands. Jaundice is more frequent and more often severe in 
secondary than in primary growths, especially when the primary source of the 
I former is in the pylorus or gall-bladder, from which it has spread directly to 
I the portal fissure. The faeces sometimes retain their colour, as the jaundice 
j I may be due to pressure on the intrahepatic bile-ducts, one or more of wliich 
j hescapes. The jaundice is progressive and persistent, but it occasionally de- 
' Velops acutely with vomiting and pain, the symptoms being indistinguishable 
from those of biliary colic due to gall-stones. Long-standing jaundice in 
elderly people is rarely due to anything but cancer of the liver. 

Ascites ia also present in 50 per cent, of cases. It is most commonly due 
to mSUgnant peritonitis or to perihepatitis ; it may also be caused by pressure 
on the capillaries when the liver is extensively infiltrated with growth and 
by portal thrombosis caused by invasion of the portal vein. The fluid is 
generally serous, and when jaundice is present it is bile-stained ; extravasa- 
tion of blood into a superficial nodule may cause it to be haemorrhagic ; in 
rare oases it is chylous owing to obstruction of a main lym])hatic, but more 
frequently it is chyliform. Perforation of the organ primarily involved or 
infection without perforation may cause it to become purulent. Qidema 
of the ankles is present in the late stages, as a result of the toxicmia and 
cardiac weakness; more widespread dropsy may be caused by obstruction^ 
or thrombosis of the inferior vena cava or some other large vein. 

Ca qhe qtic. symptoms develop as a result f>f the eane(*rou8 toxamiia, and 
also from intestinal toxaemia, which is no longer kt‘pt iri check by the anti- 
toxic action of the liver. The j)atient beconjes weaker Miid weaker; tiie 
appetite is lost, and there is often a special distaste for meat. 'J'he body 
weight falls progressively, but occasionally th7‘Tr)SK of Veig]iT"*dne to the 
general emaciation is more than counterbalanced by the increase in w (fight 
of the liver and the accumulation of fluid in the abdomen. The skin is 
inelastic and sallow, and secondary anaunia develops. It is ofUm possib](‘ 
to see the liver moving slowly up and down with respiration through the 
wasted abdominal wall. 

Fever is often present, especially in rapidly advancing cases, quite apart 
from fhie fever which may be caused by infection of the primary growth or of 
a necrotic secondary deposit. Suppurative cholangitis raa-y be caused by the 
infection of ducts which have become dilated as a result of obstruction. 

Subcutaneous and submucous haemorrhages may result from the intestinal 
fcoxsemia ; it is often associated with jaundice, though it is not directly due 
to the bile in the blood. 

The large liver and the ascites may push the diaphragm up and coin]>res8 
the bases of the lungs, which are then likely to become congested, but 
the main enlargement is always downwards. The growth may spread 
through the diaphragm and cause hiccough and cough ; pleurisy ge.nerally 
develops and often gives rise to a bloodstained effusion, hut enipvema 
is rare. 

In the late stages the patient becomes somnolent and he may he chdirious 
Qggia is generally present during the last day or two of lif(‘ ; respiration 
becomes shallower and shallower, and death comes imj>erceptibiy. 

Diagnosis. — A painful and irregular enlargement of the liver is most 
frequently due to a growth, and the probability is increased if general symp- 
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toms of malignant disease are present ; if there is evidence of a primary 
growth elsewhere, the diagnosis can be made with certainty. 

The tumour produced by cancer of the liver must be distinguished from 
that due to syphilis and hydatid of the liver. The shape of the liver often 
helps in the diagnosis, and umbilication of a tumour is conclusive evidence 
of cancer. The general health is much more impaired, and the patient is 
g^SYfiily older in cancer than in syphilis or hydatid disease. A history 
of syphilis or evidence of its effects in other parts of the body points to a 
gumma, and unless a primary growth is discovered the Wassermann reaction 
should always be test^. Whenever hydatid disease is possible, a differential 
blood count should be made, as eosinophilia is frequently present, but not 
in the other conditions. When there is much ascites it may be impossible 
to diagnose between cirrhosis and cancer, especially if the patient is slightly 
jaundiced. The abdomen should be tapped so that the liver can be pal- 
pated ; the irregularities of the cirrhotic liver are so much less marked than 
those in cancer that they are rarely recognisable through the abdominal 
wall. The spleen is generally large in cirrhosis, but normal in size in cancer, 
and the liver is rarely very large in cirrhosis. Pain is generally more marked 
in cancer, and jaundice, when present, is more profound. 

The diagnosis of a growth of the liver from a displaced, but otherwise 
normal liver, from an enlarged liver caused by chronic venous enlargement, 
chronic malnria, lardaceous disease, or the impaction of n gall-stone in the 
common bile-duct without a prc\dous attack of colic, and from a tumour 
of the right kidney, or an accumulation of faeces in the transverse colon, 
ought to cause no great difficulty. 

Diagnosis between ^wimary arul secondary malignant disease . — In secondary 
cancer of the liver the primary disease is often latent, especially when it 
is situat'd in the stomach or colon. But when a thorough investigation 
fails to reveal a primary growth elsewhere in the body, if jaundice and ascites 
are absent and emaciation is slight, a single, rapidly growing tumour of the 
liver is more likidy to bo primary than secondary. 

Prognosis. — Cancer of the liver is always fatal. The course of primary 
cancer is very rapid, as it rarely lasts more than four mqpths, and death 
may even occur within four weeks of the" onSet of the symptoms. The dura- 
tion of the illness in secondary carcinoma of the liver depends upon the 
primary disease, death being often due to the latter. If the primary disease 
has been removed by operation, or is latent, death may not occur for a year 
or even longer after the disease of the liver is discovered ; but most cases 
prove fatal within six months. The disease generally advances steadily ; 
but occasionally it may remain almost stationary for a time, and then rapidly 
progress to a fatal issue. 

Treatment. — In very rare oases a primary growth of the liver or a growth 
invading it from the gall-bladder or stomach has been removed, but the 
disease has generally recurred, as it is impossible to tell at the time of the 
operation whether secondary deposits are not present in the deeper parts of 
the liver. It is never justifiable to operate when it is known that a growth 
of the liver is present ; but if, during an operation foi cancer of the stomach 
or gall-bladder, the liver is found to be involved in the immediate neigh- 
bourhood alone, an attempt should be made to remove the affected part. 

The medical treatment of cancer of the liver is purely palliative, 
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but by means of morphine the patient should be spared pain throughout 
the illness. An injection of morphine should be given whenever pain is 
felt, and the dose should be increased as the disease progresses and the 
patient becomes accustomed to the drug. There is no reason to fear giving 
very large doses several times in the day, as with their aid patients often 
feel perfectly happy and comfortable up to the end. Acetyl -salicylic acid is 
also useful, especially in the early stages. The bowels should be kept regular 
by drugs, such as infusion of senna pods, the dose of which generally requires 
to be increased as more morphine is given. The patient should be allowed 
to eat and drink exactly what he likes, and no restrictions should be made on 
account of the supposed indigestibility of certain articles of food, nor should 
large quantities of food be forced upon a patient who has no appetite. 
When the diagnosis has once been made with complete certainty, frequent 
examinations of the abdomen distress the patient without doing any good. 
If the distension produced by ascites gives rise to pain, the Iluid should 

be removed. . 

Authur I . Hurst. 


DISEASES OF THE PORTAL VEIN 

NON-SUPFURATIVE PYLEPHLEBITIS AND i^OKTAL 
THROMBOSIS 

iEtiology and Pathology. — Cirrhosis of the liver accounts for about 
30 per cent, of cases of portal thrombosis, but the latter is so rare that it 
only occurs in about })er cent, of cases of cirrhosis. Its occurrence in 
cirrhosis is due to stagnation of blood in the portal vein, associated with 
sclerosis of the walls caused by the local rise in blood-pressure, together with 
infection secondary to intestinal catarrh. Malignant disease of the liver, 
stomach and pancreas is the next most common cause ; invasion of the 
veins of the affected organ leads to thrombosis, which spreads to the portal 
vein. Syphilitic changes in the w'alls of the portal vein, and non-siippurative 
pylephlebitis caused by spread of infection from neighbouring j)arts, may 
cause thrombosis. 

Portal thrombosis may extend throughout the vein and its branches, 
but more frequently it is localised to the main trunk and one or more intra- 
hepatic branches or extrahepatic tributaries. 

Symptoms. — In the presence of cirrhosis of the liver or intra-abdominal 
growth, especially if ascites is present, there may be no indication that 
portal thrombosis has occurred. If, however, the. patient is in comparatively 
good health, sudden occlusion of the portal vein may lead to the rapid 
development of ascites, haematemesis and melama, and the 8]>Ieeii becomes 
enlarg^ ; when the splenic vein is occluded, the 8}>lenic enlargement is 
rapid and considerable. When mesenteric veins are suddenly involved, 
heemorrhagic infarction results, which leads to inU^stinal paralysis, with 
severe melsena. 

Diagnosis. — The sudden onset of ascites and haematemesis with splenic 
enlargement, with or without evidence of cirrhosis or intra-abdominal growth, 
is suggestive but far from conclusive evidence of portal thrombosiB. 
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SUPPURATIVE PYLEPHLEBITIS 
Synonym. — Portal PyaBmia. 

^tiolog^. — Suppurative pylephlebitis is almost always secondary to 
some in tra -abdominal inflammatory disease, generally associated with the 
presence of pus under pressure. Acute appendicitis accounts for nearly 
half of the cases. 

Pathology. — The veins leading from the source of infection to the liver, 
together with the trunk and intrahepatic branches of the hepatic vein, may 
all be involved, but the disease is generally less extensive and may be con- 
fined by firm clots to a part of the portal vein or one of its branches. The 
affected veins contain pus and broken-down blood clots ; their walls are 
acutely inflamed and may give way, leading to the formation of abscesses ; 
thus a large abscess may develop in the mesentery or behind the pancreas. 
The liver is almost always involved by extension to the intrahepatic portal 
branches, or by secondary abscesses formed from infective emboli from the 
part of the vein primarily affected. Innumerable minute abscesses are 
present, many of which may coalesce to form a honey-combed appearance 
or large abscesses. Superficial abscesses may rupture and lead to general 
or local peritonitis, which may also result from the primary disease. The 
infection is generally caused by streptococci, staphylococci or B. coli^ and 
very rarely B. typhosus or B. dysejilericB. 

Symptoms. — The onset is generally sudden, the symptoms due to the 
priinary disease being complicated by the occurrence of a rigor or pain and 
tenderness over the liver. The clinical picture is eventually made up 
by symptoms of the primary disease, sepsis, and liver disease, with the 
frequent addition before death of pneumonia, pulmonary abscesses, or 
empyema, generally on the right side j evidence of portal obstruction is 
rarely present. The patient looks anxious and ill ; he is sallow, and in about 
half the cases is jaundiced ; the jaundice is generally slight, but may be 
severe from associated cholangitis. Fever is continuous, intermiUent or 
remittent^ and the pulse and res]hration are rapid. Rigors, with proluse 
sweating, are corainon, especially in the early stages. Uniform enlargement 
of the liver occurs in about 60 per cent, of cases ; it is often considerable. 
Pain and tenderness are generally present, and a rub may be heard over the 
liver. The spleen is only occasionally enlarged. Vomiting is common and 
diarrhoea may occur. Leucocytosis is common. Blood cultures are gener- 
ally sterile. 

Diagnosis. — The development of a septictemic state, with rigors and 
enlargement and tenderness of the liver, in a patient with appendicitis or 
other intra-abdorninal disease, is suggestive of suppurative pylephlebitis, 
but a correct diagnosis is rarely made. In amoebic abscess of the liver there 
is generally a hlstbfy of dysemery, the progress of the disease is less rapid, 
and there may be signs of a single abscess, instead of a uniform enlargement 
of the liver. A history of gall-stones is much more common in suppurative 
cholangitis than in pylephl^itis. and jaundice appears earlier and is deeper. 
The diagnosis from a aubdiaphragniatic abscess secondary to appendicitis 
may be impossible, and the two may be present together. Infective endo- 
carditis, with enlargement of the liver and spleen without cardiac murmurs, 
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closely simulates suppurative pylephlebitis. Chronic malaria may also give 
rise to similar symptoms, but can be recognised by examination of the 
blood and by the improvement which occurs with quinine. 

Prognosis and Treatment.— The disease is always fatal^ and no treat 
ment is of any avail. 

Arthur F. Hurst. 


DISEASES OP THE GALL-BLADDER AND BILE-DUCTS 

CHOLECYSTITIS 

Etiology and Pathology. — Chronic cholecystitis is an extremely 
common condition, though until recent years oiily the much less frequent 
acute and subacute forms were recognised. 

Cholecystitis results from infection of the gall-bladder, which may be 
brought about in three ways. (I) Streptococci from foci of infection, sucli 
/'as the teeth, tonsils or appendix, may pass into the blood and be carried to 
the wall of the gall-bladder by the cystic artery. Thus streptococci isolated 
from infected teeth and tonsils in cases of cholecystitis often have a spoci- 
fically selective action on the gall-bladder when inoculated into animals. 
(2) Bacteria present in the alimentary tract may pass into the portal ciicula- 
,^tion, from which they may be excreted in the bile and thus reach the gall- 
bladder. Thus B. call is present in pure cultun^ in the bile in a large pro- 
portion of cases of cholecystitis. The B. tijphosvs and paratyphof^^is also 
reach the gall-bladder in this way, but the mere prescmce of bacteria in the 
bile does not necessarily lead to cholecystitis, and although subacute chole- 
cystitis is a not uncommon complication of the enteric fevers, clironie 
cholecystitis is a rare sequel. (3) Achlorhvdria is present in over 10 })er (‘ent. 
of cases of gall-stones and probably witfi equal frequency in clioleeystitis. 
This is due to the fact that the absence of the normal nntiseptie aetion of t|je 
gastric juice permits the duodenum to become infected with the B, colt jiiul 
less often with other organisms ; infection then spreads up the common bile- 
duct and cystic duct to the gall-bladder and cholecystitis results. 

Infection of the gall-bladder first leads to congestion and infiltration of the 
mucous membrane with lymphocytes. Necrosis of the mucous membrane 
of the apices of the villi may then occur; the latter become bile-stained 
and appear as yellow specks on a normal or congested mucous membrane, 
giving it a strawberry-like appearance (“ strawberry gall-bladder The 
villi are gradually replaced by connective tissue, the velvety appearance of 
the normal mucous membrane being replaced by a smooth, grey or pig- 
mented surface. The outside of the gall bladdcT, which may look quit^e 
normal in the earlier stages, becomes grey and the walls thick and firm. 
Adhesions may form with neighbouring organs. 

Cholecystitis may be acute, subacute or chronic from tin* onset, and 
acute and subacute cases may become chronic. Purulent or gangrenous 
changes may occur rapidly in the course of an acute infection, but, very 
rarely in a chronically infected gall-bladder. 

At any stage in a case of chronic cholecystiti-s gall-stoju's may develop, 
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but the condition may last for years and finally disappear spontaneously 
or as the result of treatment without the formation of any stones. 

Symptoms. — The patient complains of intractable indigestion of an 
extremely irregular character, in striking contrast with the clock-like 
regularity of the pain in gastric and duodenal ulcer. As in appendicular 
dyspepsia, the time of onset and the severity of the pain vary greatly from 
meal to meal and from day to day ; it sometimes begins immediately after 
food, and at other times it may not come until 2 or 3 hours after a meal, 
or it may only occur in the early part of the night. It is unaffected or only 
incompletely relieved by taking food and by alkalis. In most cases the 
patient (complains of what he calls flatulence, but this is really only a sensa- ’ 
tion of fulln(‘s.s, which is not associated with increased fermentation, and only 
with eructation when it gives rise to aerophagy by causing the patient to 
make repeated but futile efforts to belch in the hope of relieving his dis- 
comfort. 

Naust‘a is v<‘iy common. It may occur on waking, when it is sometimes 
a8sociat(‘{l with vertigo, cold sweats or headaches, in which case migraine^^ 
may be simulated, thougii th(‘ headache is not unilateral. It may be relieved 
by breakfast, unless eggs are eaten, when it is often aggravated. It is some- 
times followed by vomiting, which gives mueli less eorn])lete relief than in 
ulcer. 

Patients with ulcer generally lose all their pain in 2 or 3 days if put to 
bed on a strict diet, but improvement is less likely to follow in cholecystitis ; 
the dyspepsia may, however, rapidly improve if yolk of egg and other 
faity foods are excluded from the diet. Constipation is generally present, 
but in some cases intermittent or continuous diarrhoea of a mild grade occurs,, 
and in rare instances j)rofuse, watery diarrhoea heralds the onset of an acute 
e.xacerhation. 

If attacks of biliary colic, whether of the abortive or acute variety, occur 
in association with symptoms of c ljple cystitis. gall-stones liaye probably 
developed. 

The discomfort after meals is generally m the mid-epigastrium, but it 
often extends to thi^ right and may be confined from its onset to the right 
hypochondriuin. It is frequently associated with pain at the angle of the 
right scapula. 

Tenderness of the gall-bladder is the most characteristic sign of chole- 
xystitis. It is best elicited with the patient lying relaxed on his back ; the 
fing(‘rs are then pressed beneath the right costal margin in the region of the 
gall-bladder. The pain is much increased when the fingers are brought into 
still more intimate contact with the gall-bladder by deep inspiration ; at the 
same moment the latter is brought to a sudden end. The pain produced in 
this way is in striking contrast with the absence of tenderness when deep 
pressure is exerted under the left costal margin or a very short distance to 
the inner or outer side of the gall-bladder under the right costal margin. 
Pressure on the gall-bladder often cauafis. Jiausea, which may even occur in 
the absence of pain. 

Graham has shown that when pills of sodium tetra-iodo-phenolphthalein j 
ara taken in the evening the salt is absorbed and excreted in the bile,~lh 
which it reaches tlie "gall-bladder the following mofRtug.' Owing iu aUMFp- 
tion of water in the mucous membraiTe thTJ''iSHit'"bet!mne8 sufficiently con- 
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centrated to throw a shadow of the gall-bladder which can be seen with the 
X-ray screen and a cholecystogram can be taken. A normal gall-bladder 
forms a uniform shadow with a uniform outline ; it is not tender when 
directly palpated and it is freely movable, being quite independent of the 
shadow of the duodenal bulb, which can be seen simultaneously by giving a 
small opaque meal. The non nal gall-bladder contr acts and gets rid of the 
greater part of its contents an hour after a fatty meaTconaistlng of sci^hTl^ 
eggs lias iBeen taken. 

in simple cholecystitis the gall-bladder shadow is normal, but the visu- 
alised organ is found to be the seat of the tenderness previously discovered 
in the supposed position of the gall-bladder. Not infrequently the gall- 
bladder is found in an unusual position, and tenderness which would not 
otherwise have been found can then be elicited. In severe cases the out- 
line may be deformed, or the gall-bladder is found to be adherent to the 
duodenal bulb. In some eases it throws a poor shadow or fills and empties 
too slowly. 

Tenderness is also frequently present over the third to the tenth dorsal 
spines (Ryle), the muscles to their immediate right and the end of the eleventh 
rib. The upper part of the right rectus abdominis muscle is often tender and 
rigid ; tenderness and rigidity of the lowest intercostal muscles may cause 
impeded respiration and a stitch in the right side of the chest. 

In chronic cases the rg. Jg ...gtuicrally no pyrexi a, but oc casiona lly the 
temperature rises to between 99° and 100° cacn evening, or during exacerba- 
tions of the inflammatibriTicconipamed by more marked symptoms, 
acute cases the temperature is always raised, and jaundice, wlucli is id>sentin 
chronic cas^s, is not uncommon owing to the [)articipation of the common 
biTe-ducrih the inflammation. 

Whenever cholecystitis is suspected an attempt should be made to obtain 
some of the contents of the gall-bladder for pathological examination. A 
sterilised Einhorn tube is swallowed ii{) to the 23-incli maik tirst thing in the 
morning before the patient has had anything to eat or drink. The* stomach 
is emptied and then washed out with stt^rih; water. The tube is tlu*n slowly 
paid out up to 28^-inch mark, which allows suilicient length for th(‘ duo- 
denum to be reached. Samph s are aspirated every quarter of an hour until 
the comparatively abundant, acid, turbid and colourless fluid })resent in 
the stomach is replaced by the very small quantity of neutral or alkalim-, 
clear, and generally bile-stained fluid present in tlie duodenum. Tlie |vyl(»rus 
is generally passed in less than lialf an hour. Tlie duodenum is washed out 
with' 8 te rue water, and from 2 to 4 dra chins of magnesium sul])hat(‘ in 25 
per cent, solution are injected through the tube. This causes tlie gall- 
bladder and the bile-ducts to contract and the sphincter of 1h(‘ common bile- 
duct to relax. An abundant flow of pure bile rapidly appears ; this is aspir- 
ated, and the tube is withdrawn. In the abs^mce of gall-fihidder (liseas(‘ the 
bile rarely contains any pus cells or epithelial cidls nud never any cholesterol 
crystals, but often a little mucus ; it is generally sterihq but a few bacteria 
may be present if tin' duodenum has not be<m sufficiently washed out, especi- 
ally in cases of achlorhydria, in which the duodenal contents generally swaiin 
with bacteria. In cholecystitis the quantity of mucus is gnaiter than normal, 
and columnar epithelial pus cells are often pre.sent ; tlie bile contains bacteria, 
most commonly B, coli in pure culture, and rarely streptococci or staphylo- 
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cocci. In two cases of mine B. typhosus was isolated, — 23 and 10 years 
respectively after typhoid fever. The presence of a yellow lipoid material 
in the gall-bladder contents suggests the presence of a strawberry gall- 
bladder. Cholesterol crystals and pigment granules are rarely found in the 
absence of cholesterol and pigment stones respectively. 

Treatment. — The majority of early cases of cholecystitis can be cured by 
medical treatment, and great improvement often occurs in very chronicy 
cases. Hexarnine is excreted by the bile ; whereas it only acts as an anti^ 
septic in acid u ri fie "which sets free formalin from it, the presence of bile salts 
makes it ac tive in bile in spit e of ^ij^ As a maximal con- 
cemEriTtTon of the (Trug is required, a Lkftlis should be given simultaneously in 
sufficient quantity to make the urine alkaline ; by this means ffie production 
of formalin in the urin(‘ is prevented and large doses can be given without 
irritating the bladder. A solution containing 100 to 150 gr. of hexarnine in 
1 oz. of water is made u)), and another with 60 gr. each of sodium bicarbonate 
and potassium citrate in 1 oz. of water. The patient takes 4 dr. of the 
first solution with 1 oz. of the second three times a day, the first dose after 
breakfast, the second after tea and the third after a glass of water or milk 
on going to bed. Each day 1 dr. of the hexarnine mixture is added to each 
dose till the full 1 oz. (100 to 150 gr.) is taken three times a day, and he 
continues with tliis quantity until all symptoms liave disappeared. It is 
sometimes necessary to reduce the. dose or to omit it altogether for a few 
days if the bladder shows signs of being irritated. An autogenous vaccine 
prepared from the B. coli or other organism isolated from the bile should be 
given. 

Stasis of bile in the gall-bladder must aggravate the infection. It is 
fortunate therefore that thorough drainage can be assured by the oral admini- 
stration of magnesium sulphate (1 to 4 dr.) in concentrated sohilion when 
fasting an hour before breakfast. This causes the gall-bladder and bile- 
ducts to empty their contents into the duodenum through the relaxed sphincter 
of the common bile-du(*t. Ulive oil in \ oz. doses should be taken three times 
a day before meals, as it has the same effect as magnesium sulphate on the 
gall-bladder. 

If cholesterol crystals were found in the bile from the gall-bladder, a 
cholesterol-free diet should be given. No eggs and nothing made from the 
yolk of eggs should be allowed. Butter must be used sparingly ; cream, 
kidney, liver, sweetbread and brain are not allowed, and as little animal fat 
as possible should be taken. 

If achlorhydria is present, hydrochloric acid should be given before 
breakfast and with lunch and dinner (p. 528). If hyperclilorhydria is 
present, belladonna should be given in addition to the oliv’e oil before 
meals. 

Foci of infection in the teeth and tonsils should be looked for and 
thoroughly treated. If the appendix is diseased, it should be removed and 
cholecystectomy should be performed at the same time. Apart from this, 
the indication for surgery in chronic cholecystitis is the failure of medical 
treatment after it has been thoroughly carried out for an adequate time. 
If it is likely that gall-stones are present, it is generally useless to delay. 
In all cases, cholecystectomy should be performed in preference to chole- 
cystostomy. 
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GALL-STONES 


Synonym. — Cholelithiasis. 

iEtiology.— Clinically, gall-stones occur about twice as frequently in 
women as in men, but they are found post mortem about five times more 
often in women than men. They are very rare before the age of 15 ; 76 
per cent, of clinical cases occur between 30 and 60, between 40 and 45 being 
the most common age. The most common age at which gall-stones are 
found post mortem is about 20 years later ; tlicy occur in about 25 per cent, 
of all women and 7 per cent, of all men dying after the age of 25. 

Pathology. — (a) Infection. — Infection of the gall-bladder leads to chole- 
cystitis. The agglutinated bacteria, precipitated mucus and cellular debris 
may form the nucleus of gall-stones if excess of cholesterol or bile-pigment ir 
present in the bile, espwially if the How from t he gall-bladder is less free than 
it should be. The nature and the path of infection have been discussed in 
the description of cholecystitis (p. 652). When gall-stones have once formed, 
the infection frequently dies out, and the bile, stones and wall of the gall- 
bladder may be sterile, though the latter always sliows signs of old inflamma- 
tion. In other cases the organisms commonly found in cholecystitis are 
still present. 

(6) Oftolesterolwmia . — The majority of gall-stones contain a considerable 
proportion of cholesteral. Normal blood contains cholesterol, which comes 
from endogenous and exogenous sources. The endogenous cholesterol is pro- 
duced by the constant activity of the cortex of the suprarenal glands, and by 
jfche periodic activity of the corpus luteurn at each menstrual period. During 
^-pregnancy the corpus luteurn produces a very large quantity of cholesterol, 
so that the percentage in the blood gradually increases to nearly double 
and that in the bile to four times the normal. The exogenous chole sterol 
coja^Jrom certain articles of diet ; it is abundantly present in eggs, a nd to 
a less extent in cream, an d in liver, k idne y sweet bread and brain. 

(c) Biliary stasis. — ^ stone is eBpemaliy 1 1 ke 1 Y tb“^ lonn ui Tb e f)re8encc 
of infection and cholcsterolaemia if bilia ry^^ stasis is also [)rcHent. This is 
particularry llhely to occuT In choh'cystitis owing to partial obstruction caused 
'by the swelling of the mucous membrane at the mouth of the cystic duct. 
Intermittent obstruction of the bile-dnets explains the occasional association 
of gall-stones with hepatoptosis, nephroptosis and general v iflcergpto.sis 
DeScie^exermc may also perha})s lead toJj!iliiii:y.iitasis, and in some cases there 
appears to be a congenital abnormality of the anatomy or neiiro-mu.scular 
mechanism of the bile channels^ which impedes the evacuation of the bile. 

By examining sections of gall stones it is generally possible to get some 
idea of the history of their formation. Thu.s the centre of most st-ones is 
white and consists of pure cholesterol ; only after the stone has reached 
a certain size is there as a rule any depc.sit of pigment or lime salts corre- 
sponding to a period of infection. Then there may be a further layer of 
chotegiterpl due to a return of cliolesterolaemia owing to a second pregnancy ; 
then another stratum of pigment and lime salts may form, and so on. A 
pure cholesterol stone corresponds to a pure oxalic acid or uric acid stone in 
the kidney, and the presence of pigment and of lime salts oorresijonds to that 
of phosphates in a urinary stone. 
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Symptoms. — It w rare for gall-stones to be present in the absence of 
symptoms. Most frequently their development is preceded and accompanied 
by contlpjipus„or dyspepsia. These “ inaugural symptoms ** are 

sometimes referred to as ga ll-sto ne dyspepsia : they are really due to chole- 
^stitk ( p. *152) and not to the presence^ of stones. Aborti ve aitacloB of 153ia ry 
colic may occur independently or associated with gall-bladder dyspepsia. 
Typical attacks of acute colic are less frequent. They are commonly preceded 
by more chronic 8ym{)tom8 and rarely occur without any previous warning. 

Many j)atients who suffer from gall-bladder dyspepsia, and a few who 
have, no such aymy)toms, complain of short attacks qf severe pain, which 
may occur at any time of the day or night without any obvious cause, such 
as an indiscretion in Tiler, “allliougri occa.siohally am attack is the direct sequel 
of a long railway journey, a drive in a motor-car on a bad road, or violent ; 
cxcJ^oise. Attacks may occur daily or at long intervals, or there may be a 
series close together followed by a long spell of freedom. The patient may 
shiver during an attack, although his temperature never rises greatly and 
often does riot rise at all. The shivering is occasionally accompanied by a 
sensation of goose-skin,” particularly in the epigastrium and right side of 
the upper part of the abdomen. When the pain is acute it is impossible to 
tak(' a deep breath, the attempt pro ducing a “ catch ” in the right side of 
the chest, which is very similar to what is felt in pleurisy. 

Attacks of biliary colic most frequently result from impaction of the 
stone in the pelvis of the gall-bladder, close to or at the orifice of the cystic 
duet. Tlj ey often occurjju the night. The attack begins with extremely 
sudden jKUite pam in tIie~cpTgastrmrri or in the region of the gall-bladder or 
both ; it may pass through to the an gle o Lthe scapula or towards the tip 
f»f the right shoulder. The violent pain is accompanied ”by’''grearTe^resa- 
uess, in iiuifked’roTTtTast with the motionless state of a patient witli a per- 
Tnrati'd ulcer or acute appendicitis. Some relief may be obtained by pressing 
iipon the abdomen. The patient feels cold, but ..weats profusely. Breathing 
is generally difficult. Nausea and vomiting almost always occur ; the 
vomiting may give some relh*f. Aerophagy is generally present. The pain 
commonly divsa])pear8 with absidute suddenness. The sudden onset and 
sudden cessation are esp<^cially characteristic of gall-stone obstruction in the 
cVsticr duct. Tliere is often slight albuminuria during an attack, and con- 
stipation is complete. 

Gall-stones are only })assed in a very small proportion of cases. It is 
im])ortant to distinguish gall-stones or biliary sand from intestinal sand 
and concretions produced by drugs or by the administration of large quantities 
of olives oil. The majority of gall-stones consist of cholesterol and can, 
therefore, b(* recognised by being very light and iniiammablc. The rarest 
form of stone to be passed is a very small rounded one, which has probably 
traversed the normal passages during an attack of colic : as it may be the 
only one, a cure may result. More frequently faceted stones are passed ; 
even if large numbers are found, it is very unlikely that all have left tne 
gall-bladder. Lastly one, or less frequently tw^o or three large stones, which 
may be formed by the agglomeration of several smaller ones, may be passed 
after traversing a fistulous communication between the gall-bladder and 
duodenum or colon. The fistula may develop very slowly withotTt symptoms 
after chronic cholecystitis has led to the production of adhesions. More 
42 
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frequently, the perforation appears to be sudden, and takes place during 
or after an attack of colic. In other cases, the fistula may be caused by the 
perforation of an empyema of the gall-bladd(‘r into the bowel. When a 
large stone traverses the whole bowel, pain is gcmerally })roduced at one time 
near the riglit iliac fossa owing to obstruction in the ternnunal ileum. If it 
passes further, pain is later felt below the umbilicus and finally in the rectum, 
from which it may have to be dislodged by the finger. The passage may 
take from one to eight days. 

It is generally impossible to palpate the gall-bladder during. an attack 
of acute pain owing to the rig7cTiT.y ofl:1i^ritl?dominahr^^ but when the 
attack passes off the tenderness generally becomes localised to the gall-bladder 
itself. In some early cOvses the gall-bladder is found to be enlarged owing to 
distension with clear fluid, especially if the stone is im])acted in the cyst duct. 
Very commonly it gradually contracts on the stone or stones within it, 
probably after temporary dilatation, so that in long-standing cases it is 
rarely palpable. Even if a gall-stone passes into tlie common bile-duct, 
the gall-bladder does not become enlarged'; thus a large gall-bladder in a 
case of chronic jaundice indicates chronic pancreatitis or a growtli of the head 
of the pancreas or of the ('ommou bile-duct, whilst an impalf>able gall-blarlder 
suggests the presence of an impacted gall-storH^. 

Jaiindicu^ occurs only wiic-n a siojc* r<‘aclies ilic coinmon bilr-duct. Hut 
ill 30 })er cent, of cases no jaundice is present at th(' time of examination, 
though there is almost always a history of jaundic(‘ following an attack of 
colic, in contrast with tlie r('})eated attacks of colic; without jaundice, in 
stones in the neck of the gall-bladder or the cystic duct. The slightest 
yellow tinge of the conjunctivas or a trace of bile in the urine is very valuable 
evidence that an attack of pain of doubtful origin is due to gall-stones. 
Sometimes the obstruction caused by a stom* is sufiicimit to give rise* to a 
positive direct van den Bergh reaction, though there is no o])vious jaundice 
and no bile in the urino. 

Pure cholesterol gall-stones are never visible with the X-rays, but when 
much lime salts are present, es^x'-ciaily in thin patients, tliey often throw a 
characteristic shadow. The shadow must be (listinguish(*<l from that pro- 
duced by a renal calculus, a calcified tuberculous focus in a kidney, a calciTit*d 
tuberculous gland or a calcareous dejiosit in a ec»sud cartilage. This cun 
now be <‘asily done by means of cholecystograpliy. This metijod also makes 
it possilde to jdiolograph transparent stones, as tlu'V are seen as jiale areas 
surrounded by the dark shadow formed by the. pigment tilling the rest the 
gall-bladder. Failure to [jroduce a cholecystograni on two successive occa- 
sions indicates that the cystic duct is obstructed, probably by an imparted 
stone, or that the lumen of tin* gall-bladder is entindy oeeu])i*'d bv stones. 

In many cases of gall-stones there is never any pyrexia, but in a doubtful 
case it is advisable to have the temperature taken every half-hour during the 
attacks of severe, ])ain, as the temperature offer' rise,- .slight I v. 

Compliccitions. — (diolecystitis is always ])resent beiort* gall-stones 
develop, (dironic inflammation often causes the gn H-bladder to become 
adMrpftt 1)0 the duodenum and pylorus or to the luqfaiic Ih xure. A listidous 
communication between the gall-bladder and duodenum or ctdon may suTT- 
sequently develop. In some cases inflammation may spread up the hepatic 
ducts or down the common bile-ducts; in the latter case the pancreatic 
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ducts may become infected, and chronic pancreatitis develops. In rare 
cases glycosuria or actual diabetes follows. Cancer of the gall-bladder is an 
occasional sequel of gall-stones. Acute suppuration or gangrenous chole- 
c ystitis may develop in connection with gall-stones and call for immediftt-e 
operation. 

Treatment. — During an attack of biliary colic the patient must remain 
in bed until it has terminated, and the pain should be controlled by the 
injection of morphine with atropine. 

The early recognition and thorough treatment of cholecystitis can be 
regarded as a true method of prophylaxis of gall-stones. 

Treatment of cholecystitis may also result in the solution or washing 
away of cholesterol deposited on the walls of the gall-bladder and of minute 
agglomerations of crystals^ — the basis of what might later become gall-stones. 
Moreover, evtui when definite stories are present it may cause the accompany- 
ing indigestion, the so-called gall-bladder d^’spepsia, which is really due to the 
cholecystitis, to disappear. However, if the symptoms point definitely to 
the presence of gall-stones, an operation should be advised, unless on account 
of obesity or renal or cardiac complications the patient is a bad subject fer 
operation. Under such conditions the accompanving cholecystitis should t e 
treated medically, and an attempt should be made to improve the patient’s 
condition in case an operation has eventually to be ])erformed. Unless the 
case is urge nt a short preliminary course of antiseptic treatment is alwa>B 
advisable before operating, and the liability to complications or the recurrence 
of symptoms is greatly reduced by the regular use of magnesium sulphate to 
prevent stagnation of bile after the op(‘ration. Wherever feasible cholecvst- 
ectoray should be jx*rformed in preference to cholecystostomv. 


BILIARY ('Ul.K' WITHOUT OALl.-STONLS 

It occasionally ha])peiis, especially in otherwise healthy young adults of 
hotli sexes, that typi('al attacks of slight or severe biliary colic, generally 
unaccoinpani(‘d by jaundice, occur m'tlre aTr^lToe^oT” gall “stones. During 
an attack and foTTT'sTiort time afterwards tlie gall ddad Ter is found to be 
tender. The hih' obtaim^d through a duodenal tube from the gall-bladder 
IS normal in every way, and cholecystography shows no abnormality, with 
the except ion that pressure upon the visualised gall-bladder, especially in a 
direction from its vertex towards its neck, causes pain, and the gall-bladder 
is sonu't lines unusually large. 

On abdominal exploration the gall-bladder looks heallliy, l)Ut it may be 
tightly distended. Careful examination may show some abnor mali ty in the ; 
anatonjL>LijLL.Ihe cystic^ duct, which results iuj^i nkin g when t )ie. 4 T^all-b ]addejL ' 

it may be difficult to empty it by direct pressure. 
The. con3Ttion is analogous to Dietbs renal crises. Cholecystectomy is 
gtuu'rally followed by permanent curTTniremgh' neither maeroscopicar nor 
mieroseopieal examination shows any abnornmlily in its walls or contents. 

When no anatomical abnormality is discovered, the condition is probably 
identical wit h that which gives rise to attacks of biliary colic after clioleeyst- 
eetomy for gall-stones or cholecystitis, and which leads to the assumption 
that a stone has been left in the common bile-duct, though at operation 
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no stone or otlior cause of organic obstruction is discovered. They are, 
I believe, cinised by a disturbance of the neuro-musc ular mechanism of the 
biliar} d.u^ta,aw3 Jhe Of the cojumon Tnle-duct TtKIdi^s sphincter). 

When t lie gall-bladclor has been nepfoved, the common bile-duct often dilates 
1o form a reservoir which to some extent takes its place ; this can only be 
due to the resistance offered by the unrelaxed Oddi’s sphincter to the flow 
of bile, corresponding with the dilatation of the oesophagus following achalasia 
of the cardia. It may lake a long time for the neuro-muscular mechanism 
of the common duct and its s])hinctt'r to adapt itself to the conditions present 
after choice vstectomy, and during this jicriod attacks of pain may result 
from ftmiporarv obstruction by the closed spiiincter when tlie dilated common 
duct is attempting to empty itself. 

Diagnosis. - Biliary eris(\s can he diagnosed if, with t\'j>ieai attacks of 
colic, chnlecvslograpliy shows that no stone is present and the bile obtained 
from the gall-bladder is normal. The tenderness of the gall-bladder present 
during the attack generally (ii.saj)pears, whereas in cholecystitis it rarely 
goes coiujiletely. When several attacks of colic occur after cholecystectomy 
has been [lerformed for gall-stones by a competent surgeon crises of this 
kind arc the most probable cau.se. 

Treatment. — Regular contraction of the gall-bladder and ducts and 
relaxation of Oddi’s sphincter can he jiromoted ])y giving Epsom salts wlnm 
fasting in tlie morning and olivt* oil half an hour before meals. Wiicn this 
fails, the gall-bladder may have, to Ix^ removed, as the ob.struction is tlien 
probably due to an anatomical and not a neuro-mu.seular derangement. 
Post-opK‘rati VC cases can geneiaily be relieved by Epsom salts and oliv’^e oil. 
Tiiey would ])robably occur mmth less fnHjuentlv if this tn'-atmerit was given 
to all jKJtietirs for souk* nionllt< aft-‘r el)olecvste<-tomv. 


CARCINOMA OF THE HALL BLADDER 

iEtiology. — Carcinoma of the gall-bladder is more common among women 
than men. Tlie relative frequency among women is due to the common 
association of gall-stones with carcinoma of the gall-bladder. Calculi are 
present in at least 80 per cent, of cases, and stones may have been present 
earlier and passed in some of tiic remainder. 

Pathology. — Primary carcinoma of the gall-bladder may be columnar 
or spheroidal-cellcd. Colurnnar-celled carcinoma generally forms a [lapillorna 
projecting into the cavity of the gall-bladder ; spheroidal-celled carcinoma 
more often infiltrates its walls and grows more rapidly. Carcinoma starts 
most frequently in the fundus of the gall-bladder ; it niay be situated in the 
centre of the gall-bladder, when it is likely to produce an hour-glass constric- 
tion, or at the neck, wdien the gall-bladder becomes distended with mucous 
ffuid owing to obstruction to its outlet. Clinically, carcinoma of the cystic 
duct is indistinguishable from carcinoma of the neck of the gall-bladder. 

Symptoms. — In 70 per cent, of cases there is a history of dyspepsia, 
probably due to cholecystitis, and much less frequently a definite history of 
biliary colic due to gall-stones. The first symptom of the disease itself is 
generally djJ^Pp^fprt or pain in the right hypQghOBdrium, often radiating to 
the right scapular region, with mdigestion, anorexia and loss of weight. The 
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pain is generally worst after meals and aggiaY&ted jolting. Flatujence, 
jiausea and vomiting"” a re ooinmon. A tu mour ca n gonFraTT y it 

may at first Tie "smomdi, but later becomes hard aTul irregular. It is gener- 
ally not. v(^ tender, and there, is less muscular rigijjty over it than is 
commonly the case with an irifiained gall-bladder. 

After a time secondary d(;poHits],ead to symptoms, and in some cases these 
are most prominent throirgliout, the primary diseasi^ remaining latent. Thus 
the liver is oftem l ^rge^ diard and irregular from the presence of secondary 
depositsT^ TJTundice often occurs as a result of ext(‘nsion to the bile-ducts or 
compression By" elilarged glands ; it is occasionally remittent or intermittent, 
when it is generally due to catarrh or a gall-stone in the common bile-duct. 

Ascitca is present in about a quarter of the eases as a re.suli of malignant 
peritonitis or pressure of glands on the portal vein. Kxl elision of the growth 
to tlie pylorus or duodenum, or to the colon may lead resneeti v(dy to symptoms 
of pyloric, and intestinal obstruction. The constipation, which is generally 
present, tends to be replace.d by distressing nocturnal 'iiarrhoea if the [lancreas 
becomes involved. In other cases septic complications, such as sup]»urative 
cholecystitis or cholangit is, or local or g«-nM‘al pejiiojotis may occur. 1 icaiii . 
ge.nerajly sujK^rv(m(‘s within 6 uionths of the devciopimmt of dciinite symptmjis 
apart from tlibse due to the prec-ding cholec.vst iti< oi' gall-stom^s. 

Diagnosis. — The diaimosi.s is oftim exce<'din<:d v didieuh. but the presence 
of a hard irregular t urnour in tlie region of the gall-bladder v. il h p.:iin, anorexia 
and loss of weiglit in a middle-agcyl or eWerly hifiividuaJ cs[>ocial1v if he lias 
had aym])tom8 pointing to eholecystitis or gsD-stones. is suggestive of a growth 
of the gall-bladder. 

Treatment. - It is not oft(*n fios.^ibie to r.-mowt a growth of ttie gall- 
bladder owing to the ditfieulty in making an early diagnosis. The operative* 
mortality is high, and a very large proportion of (‘ases r(*cur within 6 months. 
Now that cholccystectom V i.*^ geie-railv p< itoi nc'd toi irai!-.a'-!,.‘,s inst^'ad o! 
eliolccN'stostomv, verv eiirlv ea.reinoma ‘d tie gidl-ltladdir is s<'iiietinie- 
diseovered. and ])ermaiient recovm v ma \ iollov. 


CARriNOMA OF THE BILE-DUOTB 

iEtiology. — In this rare disease males are atfected 
than females in contra.st witii priniarN_(au;eijjLQ.Ul5i of the gall-bladd er in wiiich 
females are much more f r e( | ii e i ftly a ff ec t ed . 

Pathology. — The growl li arises most fieqiemtlv in the common bile-duct 
at its origin, its lower end, or in the (unpulla of \ ater. when a lanhllomatoUvS 
projection into the duodenum develops. The c ommon hepatic* duct and th<' 
middle part of the common duct are next most affected, but a growih of either 
of the two hoj>atic ducts is very rare. Primary growths of t he cystic duct can 
randy be recognised, as at the time of de.itb thev are likely to have s[n*cTad 
either to the gall-bladder or to the junction with t he in-pai ic duct. 

Symptoms. — The first symptom is jaundice, wdiich develo}>8 gradually, 
and steadily progresses ; but tliough the faa*c^s are cla y-coloured, they generally 
contain a little stercobilin. Apart from los^ of w eight and strength, the 
symptoms are simply those of obstructive jaun^ig?^.. bitt sumuttrtl^s 'pajn is felt 
in the epigastrium or r i gli t hypoch on d nn m , and attacks of colic may occur. 
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The gall-bladder and less frequently the liver is enlarged. The primary 
tumour is never palpable. Ascites may occur as a result of secondary malig- 
nant peritonitis, or of pressure of glands on the portal vein. Death generally 
occurs within G months of the onset of jaundice from exhaustion or 
coma, but with a primary growth of the ampulla of Vater the courses of the 
disease is generally much more j)rolonged and the jaundice is likely to be 
intermittent. 

Diagnosis. — Progressive jaundice in a middle-aged or elderly in th e 
absence gf pain, especiaTTy^rttie' gall-blhdd.CPteiniraj'gcd suugests the piesc nce 
of chronic pancreatitis or much less frequently a growth of tEe he ad pf the 
pancreas or of the bile-ducts ; in a growth of the bile-ducts, but not in the 
other conditions, the fjeces generally contain a trace of stercobilin. A growth 
arising from the duodenal mucous membrane over the biliary papilla may 
produce identical symptoms, but the jaundice is more often intermittent, and 
the disease is more frequently complicated by infective cholangitis than with 
a growth of the bile-duct, except when it arises in the ampulla of Vater. If 
a gall-stone is impacted in the common bile-duct, there is often a history of 
biliary colic before the onset of the jaundice, which is remittent instead of 
progressive, and symptoms of infective cholangitis are much more frequently 
present. Enlargement of the gall-bladder makes a diagnosis of gall-stones 
improbable, but it is also absent when the growth involves the hepatic duct. 
The presence of occult blood in the stools is in favour of a growtli. 

Treatment. — Life may be rendered more bearable as well as consider- 
ably prolonged by cliolccystentcTostomy if the obstruction is in the common 
bile-duct, or by external drainage of a dilated duct if it is at or above the 
junction of the cystic and iiepatic ducts. In very rare cases, the growth 
nas been excised. 

Arthur F. Hurst. 


DISEASES OF THE PANCREAS 

THE INVESTIGATION OF DISEASES OF THE PANCREAS 

The pancreas normally produces an external secretion- j»ancreatic juice, 
and an internal secretion — insulin. The two functions are entirely inde- 
pendent, and in the diseases aliecting the former, which are alone considered 
in this section, glycosuria due to deficient insulin is rarely present and never 
severe. 

The pancreatic juice reaches the duodenum by the large duet of Wirsung 
and the small duct of Santorini. The duct of Wirsung runs by tlie side of 
the common bile-duct for a short distance, and then joins it to form the 
ampulla of Vater, a small cavity in the wall of the d(‘sccnding })art of the 
duodenum, which opens in the biliary papilla. The duct of Santorini dis- 
charges through a small papilla a short distance nearer the y)ylorus, but in 
30 per cent, of normal individuals it is not patent or is too small to perform 
the functions of the duct of Wirsung if the latter is obstructed. The common 
bile-duct is completely surrounded by the head of the jjancreas in 62 per cent, 
of bodies ; in the remainder it lies in a more or less deep groove in the gland. 
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It is clear from these anatomical facts that the pancreatic juice may fail to 
reach the ijitestiiie and deficient pancreatic digestion follow either as a result 
of disease' of the paiicreas, which inhibits the activity or actually destroys 
the s{‘,cretiug c<*ils, or, in th(' 30 per cent, of people wdth an inconipetejit 
duct of Saiitorini, as a icault of obstruction caused by a gall-stone in the 
ain])ulla of Vater or a growth of the ampulla or biliary papilla. The; t 
on digestion will obviously b(* th‘‘ same in r'acli case. It is further clear that 
in 62 per cent , of cases of c hronic ji^iiaii uuatioTi oj oaTief r of iim pf 

I ti<‘ pui rYwnlt. ; but, if the duct oi feaiitoiiiii is ijicompetcnt , 
jaundic(' aceoiiij i.mied by defieienl ])aiicreatic digestion may be equally 
Well (liu* to obst .nu't io?i of the am]»ulja of Vater without disease of the 
pa nets':) s. 

The SUjoL in DejictnU Pa.ocrradc Dnjcstion.- 'TAn stools are bujkj^^^and 
pale owiiig^ tjj-jc^s‘ss of fai, IIk* normal ])roportion of wiiieh in the dried faeces 
may be iuerciised to 60 to SO jnw C(mt. from the normal of 15 to 25 per cent. 
The pallor is oil! nmre marloal in the presence of jaundice, as stercobilin 
i.'s tie-n ))r redueeO in quantity. Tlie faL„ni. picijent chiefly in its 

n 4 .'Utra,l ITytu, a-hereas Jiormally only about Jumper cent, is unsplil ; in rare 
(ui'.es it sens Tales a- oil, whieli solidities on cooling. Mierosco])ieally c-il 
(li'.ypleis ai '- se“;i, t * jes t h**i wiih ery.stah> of fatty acids and soaps, which are 
formed by baeieiial <iee(»mposiiion ol the uiidigest(‘d fat, but the pro})ortion 
o' neutral fat o* f;itty acids and soaps remains higln in eonirast with the 
e.'OM'ss of the latter and small proj)ortioii of the foriner in eh}lous diarrha-'a 
due, i(. obst rue! loii of the iaeteah- (]>. .‘‘.I.). Meal tibres and vegetable fo^ si 
can sometim'*s hx' r<-e< )ejiis(‘<j wit-h tlie tiaked eye, especially if the jaesence (U 
excess of fat is ote Vented by giving a fat -free dit*t ; they are always recog- 
nisabh* with tin- ini(‘rose,ope, when the striatioji of the inuscJe iil^rt'S can also 
be seen. In s< vi.-re diarrleoa with ra})id passage through tlie small intestines 
meat niav eseane diges*. ion in the abseiu'e of [lancreatie disease. 

The irritatiiie jirodm-is o[ luKUerial decomposition of undigested fop' t 
mav give rise to diaridnea : in such cases excess of mucus is often p resent. 

Pdtii'.rvatiC Ti'nnetA.^ in ihc Duodenal Contents, Faces and Urine, — The 
duod'-nuni tiono i lb' '•(Uitaiii' t ry])sinogen, whien is yonvvUted into active 
trypsin b\’ ’ iie •■fii'Tokniase oi the tntesrnisi tuue, aniylopsin ( diasia.se ) and 
st(‘ap>in t ndei' the conditions alre;oiy elesenbi'd in wddeh no 

paiicr'';: 1 1 C jince re.osjie.^ the intestine, tiie lennents c;innol be isolated ijniii 
l.lie diiodim.d content > obtained tlirougii an Einiioi'ii tul'c ; luit it is impossioh^ 
to re'S(»eiiise witli eeiiauny a simple reduction in tlie quantity ]H'eseut, 
owing lo tlie great vari:itions whieli normally occur, and the technical 
diliicuhie.s lii tie quant itativ‘‘ estimation ot iiie ierments. Tie' sani'' is true 
with regard to l lu'ir [)r»‘sence in the stools, but a rougii estiniation of the 
(jiainiiiv ('*' pancieaiu' juice secreted can be mad** by estiniadng die tryptic 
activit}- o! the fieces. On tiie olher liaiul. tlie (piantity el dia^i;^,se ]>resenT. 
in the uriia' iairU' (’oiist,int and not diilicult to estimate. In destrucrive 
disease of tl.e pani'rcas it is nut reduced, as the i'ermeiit is apparently foi.ncd 
di ttje liyey and Jjp' pa ncr eat ie jiiice. Eonsequeiitly In 

| ni.i u; i : ua U iL..L k i: i liiirtl JL tf . i i uita is 

»> uwny g rbiviuf jwjicreatitis 

and growth of the pancreas, especially during exacerbations which manilest 
tliernselves bv im;r»‘:ist‘ in nabi. and also in obstruction of the duets, it is 
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increased to a less extent, a imit being the number of cubic centimetres of 
.0-1 per cent, starch solution digested by 1 c.c. of urine. The index is low 
in renal disease owint? to defie'iency in the excreting power of tiu‘ kidney. 

The Urine . — Although the secretion of insulin is rarely much affected 
in the diseases of the pancreas considered in this section, slight glycosuria 
or a rise in the blood sugar without glycosuria is sometimes observed ; in 
doubtful cases this would be a strong point in favour of pancreatic distaise. 
The diastase index has already been discussed. Vamniidge’s so-called 
pancreatic reaction is now generally recognised to be quite untrustworthy. 


ACUTE PANCKKATIT18 

iEtiology. — Acute pancreatitis occurs most frequently in fat uiidcjic- 
aged indiyiduals. 

The iiiTectlon generally reaches the pancreas by its ducts. Uall-stones 
are present or have previously been passed in about 50 {)er (*ent. of cases, 
and in a few additional cases pancreatic calculi have Ixurn found. In the 
absence of gall-stones the infection probably s[>rea<ls from the duodtmum, 
as a gastro-duodenal catarrh is often [)resent, many of the [)atients laung 
alcoholic, and occasionally a duodenal ulcer has })eeii found. Acute ])an- 
creatitis has also been known to result from an injury, whicli lias in most 
cases produced lucmorrliage into tlie gland, and to fcdiow jiarturition. 

Very rarely infection reaches the pancnais by way of the blood-stream 
in pyrnmia and infective endocarditis, and ab.scc.sses may result from xiitio- 
grade throriibosis Tn suppufaiiVe pylephlebitis. Acute [lancrtaititis lias been 
ubserved in influenza, typhoid fever and small-pox. It is also a rare com- 
plication of mumps, but suppuration and necrosis never oeeur in this variety. 

Pathology. — Acute j)ancr(‘atitis is always due to : obstruction 

of the ducts with stagnation of the pancreatic juice and rcllux of bile into the 
pancreatic ducts being i?ny)ortant but not esvsential factors, llaunorrliages, 
su|)puration and necrosis are found in varying [)rop()rtion8 in tlu' f)ancrea8 
and in the neighbouring fat. Opaque white areas of fat necrosis are found 
ill tlie fat of tile pancreas, the retrojieritoneal tissue, omentiim and mesentery, 
and also oceasionally in that of more distant parts, such as the pericardium. 
Bacteria, t*.specially the li. coli and streptococci, can alwavs be isolated from 
the inflaiiK'd gland and nlTen fronrfhe gall-bladder. 'Jliese organisms can 
activate the zymogens of the paiicieatic juice and thus set free trypsin and 
steapsin, which are the active agents in the production of the characteristic 
necrotic and hiemorrhagic changes in the pancreas and of the fat necrosis. 
The peritoneal cavity often contains blood-stained fluid, esjiecially in the 
lesser sac ; in the later stages this fluid is infected and suppurative peri- 
tonitis may be present. 

Symptoms. — Without any warning a sudden very violent pain is felt in 
th e epig astrium. It continues without intermission, Imt paroxysms of still 
more severe pain occur from time to time. Severe paia across the back is 
also often present. After a short time vomiting begins and is repeated 
at frequent intervals ; the gastric content^"”are first ejected, and aft/er a 
time the vomit contains bile. Flatus may be passed, but the bowels are 
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not opened, and no sounds indicating gastro-intestinal activity can be heard 
on auscultation. The abdomen soon becomes distended ; it is very tciiiier 
o!i palpation, but the muscles are ofteir^'ibt correspondingly rigid. The 
tenderness and rigidity begin in the ejugastrium, but before long become 
general. Tn rar(‘ cases the enlarged pancreas can be felt, but the rigidity 
of the abdomen generally makes im])ossible. Slight jaundice is occa- 
sionally pH'sent as a r(^sult of pressure of the swollen j)anereas on the common 
bile-duct. The patient soon lj)ecQmcs.. collapsed, witli a weak and rapid pulse 
and slight cyanosis ; he appears more severely ill in the first few hours than 
is generally the case in acute j)critonitis. The temperature is not greatly 
raised and may be subnormal, and leucocytosis is generally absent. Dyspnoea 
is occasionally observed. Glycosuria is rare, probably because death occurs 
roo rapidly, a.s the rliahetes produced in animals by tlie removal of the 
pancreas often does not develop until some days have elapsed. The 
jjjiistase index of the urine is always raised above .100 and generallv above 



Diagnosis.- - Uie possibility of acute pancreatitis should be considered 
ill all cases of acute symjitoms in the upper part of the abdomen in adults, 
especially if l]re*'j>t^ an elderly, obese, alcobolie individuah who has 
previously suffered from symptoms winch might have been due to gall-stones 
or gastro-duoderuil catarrh. The symptoms may clo.^Jely resembl^^those 

due to jierforanofi (ffT gastric or duodenal ulcer, but in the latter there is 

generally a history pointing to the presence of an ulcer b<*fore the onset of 
acute symj)torns ; vomiting is continuous in pancreatitis, but occurs only 
at the onset or not at all in [lerforation, and the hepatic dullness does not 
alter in pancreatitis, but often disappears owing to tlie escape of gas through 
a perforated ufccF; and the abdominal muscles are generally less rigid in 
pancreatitis than in {lerforation. In other cases acute intestinal obstruction 
is simulated, but tiatus generally continues to be passed, the abdomen is 
less distended and intestinal sounds disay)])ear at once instead of being 
unusually loud at first. A rise in the diastase index to 200 or more is con- 
clusive evidence in favour of acufe pancreatitis. At the operation the dis- 
covery of fat necrosis at once makes tlie diagnosis clear. 

I’iie occuiTonce of sudden severe epigastric pain, ima'ssant \ omiting. with 
epigastric tenderness, and occasionally an elongated tumour in the situation 
of tlie j)ancreas on the tiiiril or fourtli day in a case of mumps, is probably 
due to acute pancreatitis. Glycosuria and jaundice are extremely rare. 

Prognosis. — The most acute cases are always rapidly fatal, unless an 
operation is performed. Some cases run a subacute course, especially TTone 
or inon‘ localised abscesses form : the illness may then continue for a week 
or more with rigors and leucocytosis. Milder cases may perhaps recover 
or lead to chronic pancreatitis. Only one fatal case of Tarcreatitis due to 
mumps has been recorded, complete recovery generally occurring within a 
\v* ek wdthout any operation being required. 

Treatment. — An opiiiation should at once be j^erfornied in all cases of 
acute pancreatitis, except in those complicating miJmy>s, the pancreas biing 
diained at tlie site of greatest damage. The gall-bladder al.^o should be 
drained. The best re,«nlts are obtained wTen a localised abscess is present, 
gangrenous, .pancxea tit, i§ being j.hnost invariably fatal. The earlier the 
ojHuation is ])eT‘formed, the greater is the prospect of recovery. 
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CHRONIC PAxNCREATlTlS 

Etiology and Pathology. — Cliroaic pancreatitis is generally due to 
mfeetiou spreading up Wirsung's duct. Tliis is most likely to ot’cur if the 
panert^atic secretion stagnates owing to obstruction of tlie duct, es|)ecially in 
an individual in whom the duct of Santorini is insulliciently (ieviiojiecf to 
drain the gland. A small gall-stone ini})acted in tiic ampulla of \ ater 
obsTTUCts tlie mouth of AVirsuug’s duct- and is tliend'orc g(merall}' conipii- 
cated by (dii’onic pancreatitis : if it be impacted in (he tirminal part of the 
common bile-dtnt, this complication may also oicur, (‘sprcially in an indi- 
vidiiaJ in whom the duct is comjdctely surrounded ]>y ihe head ol tin' 
pancreas. 

In rare casc'^ tise duct is obsiructed by a j/ancra lO, jc taieuius, bul this i.-- 
probably itself a result of catarrh of the pancreatic ducts. Cancer of the 
head of the pancr^nis and obstruction of tlie moutli of the caunrnon bib‘-duct 
by cancer of the am])uila of Vater or of the duodenum are generally con jili- 
cated bv (dironic pancreatitis, as the flow of pancrcaiic jmee is olnt na^t t-d. 

Wlicn no obvioin- ob^truetion is fouml to account for c,lir(nji<- p-Uiercai i ; js, 
the disease may be due to a gall-stone vvhi<*h has been passcii, but the in- 
fection can also ascend fr<jm the diiodmium, or desemd i/oio i l!<- iijp" ! 
biliary pa.ssagcs, as non-caiculous idiolecvstit is is sometinn's present, dij,* 
cases which occur in alcoholic individuals aid liio.-c whicii jo!h,)w inliuen/.a 
are probablv secondary to ijast ro-tjiioihma j calanb, and a ty|»hoidal inieetion 
of the bile passages {U'obably accounts for <h*‘ occurreiic' of (‘iironic pan- 
creatitis as a sequel fd ty])iinid fever. When a chronic gastric or d'.p:den,)! 
ulcer erodes tiiC^ jiancre.as tlu' mnghbouring part of the eland Ircojii 
ell I'on ica n! V latla ined 

In chronic ]»ancreatitis the iidlammaiion an<l tin- tibrosis to wliich it gives 
rise arc mainly interlobular, coarse bands (»f connect i\e tissue, oitdi Ausilth 
to the naked eye, separating the lobules of the gland hom eaeh other. The 
head of tdie pancreas is g('nerally most atiecied ; it is hard and somewhat 
enlarged. 

Symptoms.— I n chrome, panereatit is t he normal fiuictions (jfthe panerca- 
musl ]je more <.r ic.ss disturbed, but in the majority of eases 
symptoms are observed, the condition being accidentally found 'Turing an 
operalibn perforrneT for the relief of the [irimary disease, or at autoj)sy if tlie 
primary disease has proved fatal. When the secret i(m of ])ancreatic jimn 
is deficient or absent owing to the inhibition <»f secr» iion which results from 
inflammation, and to the obsl riii’^- ion of i/ne [)ai}crcanc, fliicis by the fu'lmap' 
disease or the swidleii gland itself, the stools are pale and fatt} {p. oi.:.) and 
diarrhoea m^y result. The deficic'nt digestion causes gradual einacijitioii witii 
increasing weakness, but t his is generally very .-low. Anoo'xia is sometimes 
present and may be extreme. 

Diabetes rarely results from ehronic ])a.ncrraiit.ns, but it may oemir in 
very chronic cases if th^e inflammation spreads into the lobuic.s aiid invades 
the islands of Langerhans. 

When the common bile-duct passes through the head of the pancreas, 
the swelling of the gland is likely to obstruct the duct and cause jaundice, 
the presence of which docs not therefore indicate that the pancreatitis is Jue 
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to obstruction of the common bile-duct. The obstruction of the common 
bile-duct causes the gall-bladder to be dilated unless gall-stones are or have 
been present ; the liver is often enlarged and abnormally hard. 

Pancreatitis itself does not often give rise to pain, but severe attacks of 
colic are occasionally obs(‘rv(‘d even in the absence of gall-stones",^ when 
present, the ])ain tends to radiate, as in other diseases of the pancreas, along 
the left costal margin,' and To bore through to the muscles immediately to 
the l(*ft of tin- dorsal and to the angle of^Te* JscL^)ll^a. Left- 

sided ’paihTof tins kmcTTn gafl-BTaJcler disease and cLronic ulcer should suggest 
the possibility that chronic pancreatitis is present as a complication. In rare 
cases the enlarged head of the pancreas can be felt just above and to the right 
of the umbili(;us ; more frequently some tenderness is present in this 
situation. 

Diagnosis. — It is rarely ])ossible to determine with certainty whether 
clironic j)ancreatitis is present as a complication of gall-stones or of the other 
conditions with wliich it may be a.ssociated. If glycosuria develops in such a 
case, it is extremely ]>robable that the ])ancreas is becoming affected. The 
changes in the fjeces, which result from the absence of j)ancreatic digestion, 
do not j)rove that the pancreas is affected in a case of chronic jaundice, as 
obstruction of the ampulla of Valer may prevent the pancreatic juice as well 
as the bile frori^ reaching the duodenum, although the pancreas may be 
healthy. The rise in the diastase index of the urine, which may occur in 
chronic pancreatitis, is also only of importance in the absence of obstructive 
jaundice. 

The possibility of chronic pa^ucreatitis shqidd Jbe cqnsi^(ler(LMi_in all c%ses 
of chronic jaundice of which the cause is doubtful, ^ven in the aksence of a 
characteristic history, the occurrence of attacks of pain makes it probable that 
gall-stones are preseid, if ^h^ galbhladder he. impa.lj>ahle. In the 

absence 'of such''aTtachs, especially if the gall-bladder be enlarged, either 
chronic pancreatitis or a growth is probably present. A growth is much 
more commonly associated with chronic pain, and emaciation and weakness 
devt;lo]i more rajudly. it is utten inipossiblo, however, even at an operation, 
to distinguish between a growth of the head of the pancreas and chronic 
pancucatilis ; only when a patient recovers comj^letely and permanently is 
It possible to be et’rtain tliat tli«‘ condition was iidlamiiiatory. 

Prognosis. — The prognosis depends upon that of the primary condition 
in secondary cases, and the presence of chronic pancreatitis does not alter 
the prognosis in operations for gall-stones. When the disease has appeared 
to be primary, recovery has taken place after an ex])loratory operation 
in which nothing was done. The disease is, however, likely to progress, 
and death to result from irsthenia, unless some drainage operation is 
performed. 

Treatment. — It is only nece.ssary to consider the treatment of those cases 
which appear to be primary, as when the pancreatitis is secondary it requires 
no treatment beyond what is necessary for the primary disease. If jaundice 
does not abate within d months, or a shorter period if the patient rapidly 
loses weight and strength, an operation should be performed. If any ob- 
struction is found, its cause should be removed when possible, and the gall- 
bladder should be drained if necessary, otherwise a cholecystenterostomy 
should bo ptM'formed in order to eure tlic jaiindiee and to remove one source 
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of irritation of the pancreas by draining the infected bile. The operation 
has no ill-eifects, and should therefore be performed in spite of the fact that 
some cases have recovered when nothing was dom^ at the operation. 

SYPHILIS OF THE PANCREAS 

The pancreas is ajffected in 20 per cent, of cases of congenital syphilis in the 
new-born ; in most cases the liver is simultaneously affected, and somewhat 
less frequently the spleen, bones, lungs and other organs. The gland is 
enlarged and hard owing to proliferation of the interlobular connective 
tissue ; the gland-cells atrophy, but the islands of Langerhans escaj)e. 

Syphilis in adults occasionally gives rise to chronic pancreatitis, and 
much less frequently to gummata of the pancreas. 

Symptoms. — The symptoms are those of chronic pancreatitis. The 
ocpinrence of diabetes in a syphilitic patient should suggest that the pancreas 
may be affected. 

PANCREATIC CALCULI 

i£tiology. — Pancreatic calculi are extremely rare. Tlie majority of 
cases have occurred in middle-aged men. 

Pathology. — Between five and ten calculi are generally found, but in 
rare cases one only, or as many as 300, may be present, 'rhey are white, 
yellow or brown, and vary in size from mere sand to smooth or irregularly- 
shaped masses, an inch or more in length. Although })ancreatic juice contains 
no calcium carbonate, this is the chief constituent of the calculi. If they 
reach the ampulla of Vater, a deposit of cholesterol and bile-pigment may 
form over them, causing them to become externally imlistingiiishabie from 
gall-stones. Calculi probably never form in a iu.^althy ]>ancreas, but are 
the result of infection of the ducts with stagnation of the secretion ; thus 
the ducts behind the calculi are dilated and show catarrh of tlnur walls ; 
chronic pancreatitis is often present, but suppuration is very rare;. The 
condition is often associated with gall-stones. 

Symptoms. — In most cases the calculi have onlv htau) discovered after 
death. They may cause attacks of e]>igastric ]»ain very similar to biliarv 
colic, but the pain radiat(‘s along the left costal margin and tnay extend to 
the angle of the left scapula, and voituting is gen(‘rally absfmt ; fragments 
of calculi may be passed after an attack. In chronic cases dvspepsia. irml* 
nutrition and the passage of fatty stools result from ohstruction to tlie flow 
of pancreatic juice, and amylopsin disappears from the duodenal contfuits 
and stools, but is found in excess in the urine. Glycosuria sometimes 
develops. A stone may cause jaundice by pressing on the common bile- 
duct or by passing into the ampulla of Vater. 

Diagnosis. — The colic caused by pancre atic calculi differs from tlnit due 
to gall-stones in the pain being generally on the left instead of t he right side ; 
jaundice is less frequent];^. ]n*esent, and, owing to tlie large proj^ortion of 
calcium they contain, pancreatic calculi form a much more definite shadow 
than gall-stones with the X-rays. 

Tro&tinent. — If the condition is diagnosed the calculi should be removed 
by operation. 
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PANCREATIC CYSTS 

iEtiology. — The majority of true pancreatic cysts are produced by the 
retention of pancreatic juice owing to obstruction of the ducts by 
and much less fre(juently by pa^ncrcaiic^jcalculi or a tumour ; as obstruction 
also leads to chronic pancreatitis, this is almost invariably present. 

A large jjroportion of so-called pancreatic cysts are really pseudo-pan- 
creatic cysts, being collections of fluid in the lesser sac of the peritoneum, the 
foramen of Winslow having been occluded by peritonitis. About a quarter 
of these cases result from an injury to the pancreas, which causes the escape 
of blood and pancreatic juice into the lesser sac with secondary peritonitis. 
In the r(‘.maining cases serous fluid collects slowly owing to local peritonitis 
secondary to [)ancrcatitis, the condition being analogous to a pleural effusion 
following pneumonia. 

Pathology. -A single large pancreatic cyst may contain as much as 14 
pints of fluid ; in other eases tiiere are multiple cysts of various sizes, which are 
often quite small. Fragments of gland substance may be found in their walls ; 
they are sometimes in direct communication with the pancreatic duct, but 
in other cases the latter is obliterated. The cyst is often adherent to the 
surrounding parts. It may rupture into the lesser sac of the peritoneum, 
the general peritoneal cavity or the stomach. 

The contents of true })ancreatic cysts are generally turbid and dark 
reddish-brown or yellow in colour. The fluid is alkaline, slightly viscid and 
albuminous, and inny contain altered blood ; microscopically degenerated 
epithelial cells, h'ucocytes, and occasionally crystals of cholesterol and 
rarely of huiein and tyrosin are found. The pancreatic ferments are often 
absent, esf»ecially in old cysts. 

Symptoms. — There are often no symptoms when the tumour is accident- 
ally discovaired. In other cases symptoms due to the disease which gave rise 
to the cyst may precede its discovery. When the cyst has reached a consider- 
able size tiiere may still be no symptoms, but sometimes attacks of epigastijp 
pain, which may radiate to the left shoulder, occur ; they are sometimes 
accompanied by vomiting, wasting and jaundice. Glycosuria is very 
rare. 

The tumour is generally in the centre of the upper part of the abdomen, 
but it often extends farther to the left than the right. It does not move 
on deep respiration, and is only very slightly movable in each direction. 
As it grows it extends farther down and may finally appear to fill the entire 
abdomen. It is smooth, rounded and elastic ; a thrill is often produced on 
striking it. A large cyst may push the diaphragm upwards and impede re- 
spiration. It may compress the stomach and intestines and cause indigestion 
and constipation ; very rarely it obstructs the common bile-duct and causes 
jaundice, or obstructs the inferior vena cava and causes oedema of the 
legs. ' 

Its relation to the stomach and colon can be readily determined by means 
of the X-rays after a barium meal and enema. It is first behind the stomach, 
hut as it enlarges it generally reaches the anterior abdominal wall between 
the stomach above and the transverse colon below. Less frequently it 
comes forward above the stomach or below the transverse colon between 
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the leaves of the mesocolon. It generally grows very slowly, but sudden 
enlargement may result from haemorrhage into it. 

Diagnosis. — There ought to be no difficulty in diagnosing a pancreatic 
cyst from ascites, or from a hydronephrosis, enlarged gall-bladder, ovarian 
cyst or distended bladder. It is generally impossible to distinguish a true 
pancreatic cyst from a pseudo-pancreatic cyst ; even at an operation the 
distinction may be impossible. Mesenteric cysts, however, are generally 
more movable than pancreatic cysts. 

Treatment. — The cyst should be emptied and drained by oj)eration. 
It is never wise to attempt to remove it owing to tlie dense adhesions which 
often fix it to its surroundings. The immediate results of operation are 
very satisfactory, but a recurrence is not uncommon. 


MALIGNANT DISEASE OF THE PANCREAS 

.Etiology. — Primary carcinoma of the })ancrcas occurs about three times 
as frequently as primary carcinoma of the liver, but whereas secondary 
carcinoma of the liver is very common, secondary carcinoma of the pancreas 
is three times as rare as the primary disease. In secondary carcinoma the 
pancreas is generally invaded by direct spread of the growth from the stom- 
ach ; less frequently a small secondary deposit is found when the primary 
disease is situated in some distant situation. Roth primary and secondary 
sarcoma are extremely rare. 

Cancer of the pancreas occurs three times as frequently in males as in 
females. 

Pathology. — The head of the pancreas is involved in 75 j>er cent, of 
cases, in some of which the disease probably originates in the pancreatic or 
biliary ducts. Cancer of the head of the pancreas obstructs the duct, which 
becomes dilated and occasionally forms retention cysts. The stasis of the 
pancreatic secretion frequently leads to chronic pancreatitis, but a pancreatic 
calculus is rarely present. Secondary deposits are often found in the neigh- 
bouring lymphatic glands, the liver and peritoneum, and less often in more 
distant organs. 

Symptoms. — When the head of the pancreas is invalv(‘d jaundice is 
generally present owing to pressure on the common bile-duct, but the lattei* 
may escape if it is not embedded in the gland. When the growTh is confined 
to the body or tail of the pancreas there is no jaundice unless the duct is 
compressed b ya secondary deposit. The jaundice increases unt il it is very 
intense, bile being then completely absent from the faeces. The gall-bladder 
is almost always distended and is generally palpable ; the liver is also 
generally large and hard. Apart from jaundice, the symptoms are not dis- 
tinctive, and in its absence a correct diagnosis is rarely made before death. 
Severe pain is present in most cases. It is generally left-sided and often 
radiates through to the back. Occasionally attacks of colic occur in the 
same region, especially at the onset of jaundice. Wasting is rapid in almost 
all cases, and the patient becomes juogressively weaker. Diarrhoea may 
occur and the stools may have the characteristics described on p. 663. 

The tumour is not often palpable, as it is deep-seated and likely to be 
hidden by the enlarged liver and the ascites, which is presemt in a third of 
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the cases as a result of malignant peritonitis or pressure on the portal vein. 
In thin patients it is, liowever, sometimes felt just above the umbilicus ; 
it is hani, fixed, and sometimes slightly tender. 

Diagnosis. -Unless a tumour can be felt, the diagnosis from chronic 
jaundic<; due to f>rimary carcinoma of the common bile-duct is impossible, 
chronic jaundice with an enlarged gall-bladder being present in both ; in 
primary carcinoma of the ampulla of Vater and of the duodenal surface of 
the biliary papilla, however, the jaundice may be intermittent, and suppura- 
tive cholangitis is a frequent complication. A calculus in the common duct 
may simulate growth of the pancreas ; thus pain is not always present 
in cases of gall-stones, and colic may occur as an early symptom of a 
growth. It is generally j) 0 S 8 ible to diagnose gall-stones from the history, 
and the jaundice is often intermittent instead of steadily progressive. Pro- 
gressive jaundice with enlargement of the liver and gall-bladder, but with 
no pain or other symptoms, is generally due to chronic pancreatitis and not to 
a growth. 

Prognosis. — Death generally occurs within G months of the onset of 
symptoms, and is rarely delayed beyond 12 months. 

Treatment. — If there is the smallest doubt about the diagnosis in a 
case of chronic jaundice, an exploratory laparotomy should be advised. 
If a growth of the yjancreas is found, a cholecystenterostomy should be 
performed in order to relieve the jaundice and thus save the patient from 
one of the most distressing of his symptoms. Moreover, in numerous in- 
stances, permanent recovery has followed this operation when performed for 
a supposed growth of the pancreas, the surgeon having mistaken chronic 
pancreatitis for a growth. No^opetfttipn can be of any use in absence 
of jaundice, even in the rare cases in which a corn?dt'’(iragn^^^ maiJ^ 

Arthur F. Hurst. 


VlSCFJiOPTOSlS 

Synonym. — Splanchnoptosis, Glenard’s Disease, Enteroptosis. 

iEtiology and Pathology. — Visceroptosis is most frequently . jiue to a 
fall in intra-abdominal pressure, caused by Aenkness of the abdoniiMl and 
pcd vIFlnuscTei? of which maintains the visceraitr^po gi t io^ ^ 

'The the-ididominal muscles is often impaired by the stretching which ' 

they undergo during pre g n^ ^ncy and as a result of the accumulation of 
abnormal^ and omental fat. 

theTStfdclen diminution in T^‘'Vonimc^o^ is so great 

that a considerable fall in intra-abdominal pressure occurs, as the stretched 
muscles are at first very lax. If the patient remains in bed for a suflheient 
period, they gradually regain their tone, and the separated recti come together 
again, but otherwise they become permanently weakened. Weakness of the 
abdominal muscles is common among people who take too little exercise. 
Atrophy and d egenerati on of the abd ominal muscles are also produced by 
malnutritio n Tn rickets , an%n^a and prolo nged fev ers. 

The peTvrdSo^ consist8*^a'ra1iscu^^ which is formed by the 

levator ani together with other less important muscles. These may be 
damaged in difficult labour, and a slighter degree of weakness is frequently 
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present in addition to that of the abdominal muscles in individuals who lead 
a sedentery lif^. 

" ’WTien tlie intra-abdominal pressure is abnormally low, the viscera drop 
directly gravity comes into play, but at first they regain their normal position 
as soon as the individual lies down. At a later stage, when the daily descent 
of the viscera has continued for a considerable time, the displacement persists 
in the horizontal position. 

The degree of ptosis of the different organs depends upon their weight 
and upon the length and elasticity of their peritoneal attachments, which, 
in the absence of their natural support, act as true ligament/S. 

True visceroptosis must be distinguislied from the “ hyposthenic habitus,” 
a constitutional condition common in women, but comparatively rare in 
men, which is characterised by a long narrow cliest and a small epigastric 
angle. In this the viscera are cbiigernTariy lower tlian in the average in- 
dividual owing to the relatively small capacity of the U])per part of Ihr 
abdominal cavity. 

Symptoms. — Most of the syraptoms of visceroptosis occur only when 
the erect position is assumed; they consequently disappear oirl^lrfg down 
and are absent at night ; they are temporarily relieved when the lower j)art 
of the abdomen is compressed by means of the hand, and in women they 
frequently show a steady improvement as pregnancy advances, owing to the 
rise in intra-abdominal pressure and the Support given to the viscera by the 
growing uterus. They are often worse in the latter part of the day tlian in 
the morning owing to the progressive relaxation of the abdominal muscles 
resulting from fatigue. 

The symptoms have been ascribed in turn to the kidney, stomacli, intes- 
tines or uterus, according to which happened to be the special object of 
study. It is certain, howev'cr, that the general efleets are commonly of much 
more importance than those due to ptosis of individual organs. 

Gastkoptosis. — GastroptosLs is uncommon, and even when j)reseTit it is 
rarely the cause of symptoms. The normal stomacli varies gn‘atly in length. 
In the erect position it swings between the cnsopliagus, where it jiassc's tiirough 
the diaphragm, and the junction betw^een the movable duodenal bulb and 
^e descending retro-peritcineal portion of the duodenum. In a stomarh of 
average length the umbilicus (or intex-ilLac line) passes about ha If- wav 
between the lesser and greater curvatures. The greater curvature of the 
short stomach of the hypersthenic gastric diathesis does not reach tlu* 
umbilicus. On the other hand, in the long stomach, which is particnlarlv 
common in individuals witb a hyposthenic habitins, the lesser as well as the 
greater curvature is below the umbilicus, and the latter may reach the 
true pelvis. This condition has generally been called gastroptosis, but as 
it is congenital and the stomach has never occupied a higher j)ositiori the 
liame is quite' in appropriate. Moreover, the hmg stomach is just as com- 
petent as a short one or one of average lengMi 

When -tlie.^ibdommal muscles become weak, a long stomacli is likely to 
be nijore affected than one of ordinary length, and a' Short oh(V(Jbes not drop 
at all. But the gastroptosis caused in this way do(‘s not lead'^to kinking of 
the pylorus, as the pyloric end of the stomach together with^the first, part 
of the duodenum is surrounded’ by peritoneum and is freelyf movable. It 
may, however, give rise to a kink where the first part of the duodenum joins 
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t li<‘. ttef'orul or deticeiiding part, as the latter is situated behind the peiitoneurn 
and is uornially fixed. Dise.oniloit may then occur, which begins during 
the ijieal and rt;aches its greatest intensity as soon as all the food has been 
takmi. It depends more upon the (juantity than the quality of the food, 
milk producing just as muck disturbance, as an equal weight of solid food. 
I n mo st cases, however. lii LL. duodenum drops wit lit he stoma ch, and ,a A'.Qn- 
slderaH^. .(l^?ibec yc)f ^a st i( j pto sis may be presmti with little or n o ga stric 
di stu rbance. Jt js thus always necessary to note the [position of the duodenum 
as well as that of the stomach during an X-ray examination ; if 
ejitremity of the diiodeniim is not at least an ineh above the umbilicus 

du odeiial ptosis ^ * 

the position of the stomach and duodenum in 
the erect and horizontal positions, it must next be determined whether the 
stomach is able to evacuate its contents in a normal manner. If the duo- 
denum drops with the stomach, the passage of food out of the stomach and 
through the duodenum is gmieraliy normal in rate. This is also sometimes 
the case even if the duodenum has notdrojiped, but in the majority of cases, 
especially if the jitosis is well marked, it can bo seen with the X-Tays that 
although the food may puss without ditliculty from the stomach into the 
first part of tlii? duodenumj tliere is delay in tlie yiassage beyond this 
point, ^ 

A second examination should be made 6 hours after the opaque meal, 
no food having been taken in interval. The patient should not lie dbWh; 
but should follow his ordinary occupation until the second examination 
is made. Gastric sta.sis is iireseiit if the stomach still contains food at this 
second exatilination^ In order to decide whether this is due to the ptosis 
or to some compTicatiori, such as organic obstruction of the pylorus, a second 
opaque meal should be given on another day, and the jiatient should lie 
on his right side in the interval between the two examinationR. If the 
ptosis is the sole cause of the stasis, the stomach will be empty in 6 hours, 
and if an intcnuediale examination is made it will probably be found to be 
already cmply in h or -1 hours. If there is no delay in the evacuation of the 
sluinach in tlie erect position, indigestion is not likely to be due to the 
gastro{)tosis. 

It is iinportaut to observe whether voluntary contraction of the abdominal 
muscles in the erect posture is sulticient to raise the stomach to its normal 
f>o8ition, as if this is the case the prognosis is good, and abdominal exercises 
and massage together with the temporary use of an abdominal support will 
probably result in a cure. If the stomach cannot be raised to the normal 
position in this way, the back should be supported by the left hand whilst 
the lower part of the abdomen is pressed inwards and upwards with the 
right. In most cases this results in raising the stomach to the normal posi- 
tion, which indicates that an abdominal support is likely to give relief to 
symptoms, though it will not by itself cure the condition. 

ENTKKOi^osxs (Colo ptosis). —Ever since GMnard drew attention to che 
condition he called enteroptosis,’' it has generally been supposed to produce 
kinks of the intestines, especially a^the flexures of the col on, which give 
rise to obstruction to the onward passage of faeces, afTT a pelvic^ caecum and 
^ dropp ed transverse c olon are often referred to as if they were invariably 
associated with constipation. But I have seen a pelvic capcum in almost 
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as large a proportion of strong lH‘altliy individuals, os])eeially feinalc's, 
with perfect digestion and no constipation as of (•onsti})ated patients. If 
visceroptosis caused oljstruction at the. intestinal flexures, th(‘ constipation 
would be associatiai with colic. But although niueh discomfort is often 
present in such cases, colic is rare and strong contractions of the intestines 
are never either visible or palpable. Moreover, chronic organic obstruction 
leads to hy])ertropliy of the intestinal musculature above the obstruction, 
but in operations and juitopsies on cases of vis(iero|)tosis no hy])ertrophy is 
ever found. 

The constipation, which is so often associalcal with visceroptosis, is 
generally due to the weakness of the abdominaLand pelvic m uscle s and the 
ptosis of the'diapTifagfh, \vlnch render tlTe act of defsecation ijQ.Qj$icient, so 
thaFthFreefum and pelvic colon are never properly 'emptied. Ptosis of the 
transverse colon never leads to Idnking at t]j(‘ ht‘patic flexun^, as the ciccum 
and ascending colon drop with it. A d< Hnit<‘ sliar}) kiiik i^ pccasiojuijlv 
produced at the splenic flexure, as the y^linmo-colic ligament is stronger than 
any other bt the intestinal attachnu'nts. A dragging yiain together with a 
sense of distension is tlien often felt in the hit hypochondrium. 

It is sometimes possible to recogmse the presence of coloptosis by palpa- 
tion, but accurate knowledge concerning the jiosition of the colon and the 
passage of faeces through it can only bo obtained by tlio X-rays ; tliey are 
essential for the recognition of the numerous cases in which colo[)tosis is 
only present in the vertical position. It is important to remember that in 
the vertical position the lowest part of the transverse colon of normal indi- 
viduals is almost invariably situated well below the umbilicus, even when the 
stomach is empty, and that in normal individuals examined with the X-rays 
the hepatic and splenic flexures often U])f>ear to be acutely kinked. This 
is the result of the shadow being cast in a single plains as the limbs of the 
flexures belonging to the transverse colon are in front of those of the ascend- 
ing and descending colon respectively, and tlie flexures appear to be acute, 
although they form a wide angle when looked at from the side. 

The characteristic bulging of the lower part of the abdomen and retrac- 
tion of the epigastrium seen on standing is due mainly to ptosis of tlie small 
iiib'stim* and is of no clinical im j)()rtancc. 

Chronic Duodenal Ileus. — The drag of the small intestines in entero- 
ptosis may lead to obstruction of the duodenum where it is crossed by the 
inescnteiy with the iuescnt<*ric va‘s.s(ds (Fig. 22). In many cas(‘s no other 
evidence of visceroptosis is present. The proximal part of the duodenum 
becomes dila^d, and the violent peristalsis, which can Ix^ seen with the X-rays 
to- give rise to backward and forward movement of its contents in its effort 
to pass the obstruction, results eventually in hypertrophy of its muscular 
coat. The condition often gives rise to no symptoms and is discovered 
accidentally during a routine X-ray exainmafiou, but it may cause 
sided discomfort, which sometimes simulates duodenal ul<-er or gaU-bladder 
disease ; TyCbSTSionally paroxysmal vomiting is the only syjnf)toin, especiallv’ 
in neurotic women. The duodenal stasis is probably a factor in the develop- 
ment of duodenal ulcer and of cholecystitis vvlunV eTriTniic 
in an individual who is already pr(‘disposed fo tl)(*s(^ ronditions. 

HePATOPTOSIS. — When the liver drops it rotates towards the right, or 
less frequently it falls forward so that its iip]K‘r surface' bulges in the 
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e[)igiistri\im. The condition can be recognised by palpation and percussion, 
the upper border of the hepatic dullness being abnormally low. A,4lQ;lpable 
liver is not necessarily an enlarged one, but may simply be displaced?" TF 
gTYee-fiiaa U) no special symptoms beyond a vague pain hi tbe-wgbtr 
chondrium, which may radiate to waids th^^ is incre ^ea by 

jumping, walki ng ai^d coug hing and disappears on lying down. Very rarely 
the eoninion 1jTl(; -duct is kinked so that jaunjiee occurs, and gall-stones 
may nisiilt from the consequent stagnation ofljile. 

A dropped f^pleen can be easily recognised by palpation ; it generally 
gives rise to no symptoms, but in very rare instances great pain is produced 
by twisting of its pedicle. 

For nephroptosis^ see p. 12‘tG. 

When the pelvic floor is weak, it allows the pelvic viscera to drop, and 
retroflexion of tlie uterus generally OfiftJUfa 
srhi\iltaneoiisT 3 r^ — tT ‘‘‘may also resiilt in 

actual yirolapse of the uterus and rectum. / \ 

Downward disy)lacement of the dia- I 1 

phragm results in d^^spnoea, as, being 

constantly in the position of extreme in / i 

spiration, it is no longer j)ossible for its / 

normal resjiiratory excursions to occur. / / 

This is particularly noticeable in patients J I 

with weak hearts, whose abdominal muscles p^'' / 

have been stretched by an accumulation / 

of ascitic fluid which havS since been / 

absorbed. The downward displacement 

of the diapiiragm is accompanied by a p 

similar displacement of the heart, which ^ 

gives rise to no special symptoms. 

Under normal conditions the abdominal 
wall and jxdvic floor art* the only support of ^ 

the viscera*, the ptu'itoneal folds^h Fig. 22. Chronic duodenal ileus, 

maintain them in posiiion, but tliey dq^ not DJ.\ dilated duiHienum ^condary 
support their w^eight. If as a result of obstruction by MV. vaes^n- 

e n fi-i 11 -1 tenc vessels; P, pylorus; CD, 

\Ncakru‘.^> of the nuLscles of tlie abdominal undilated duodenum beyond ob- 

wall and of the pelvic floor the viscera Btruetion merging into jejunum, 
drop when the individual is erect, a pull 

is exerted on the peritoneal folds, which become true suspensory ligaments. 
Their smisory nerves are coiLstantly stimulated, the patient often com- 
plaining of vague abdominal discomfort, which is generally described as a 
weight or jiressure or as T 3 em 5 "*bT*^ dra gg ing nature; it is relieved by 
lyiMg-jiQWiL.ttnd by pressure upon, .the lower part of the abdomen. The 
discomfort is most marked in neurasthenic individuals owing to the 
irritabilit y of tlieir nervous system U^rtTie her vous system is healthy it may 
be completely absent . It is increased by exercise and physical fatigue and 
to a less extimt by mental fatigue. Tlie chronic pain aggravates the nervous 
depression, a vici ous circl e Toeing thus produced, but neurasthenia is never 
a result of visc eroptosis alone. 

Visceroptosis leads to an alteration in the centre of gravity of the body. 
In order to maintain the upright position, certain muscles of the spine which 



676 


DISEASES OF THE DIGESTIV E SYS^J KM 


are ordinarily little used are brought into action ; this is a frequent cause of 
chronic backache. 

The maintenance of the circulation when the erect position is assumed 
depends to a considerable extent upon the tonic cont raction of the abdominal 
muscles ; when this is deficient, as it is in visceroptosis, the abdominal veins 
dilate and the pulse becomes abnormally accelerated on standing ; 
and syncope may also occur. 

Treatment. — Much can be done to prevent visceroptosis and the 
associated constipation in women by proper management of the puerperium. 
The patient should remain in bed for the first 12 or 14 days after parturition, ^ 
or, wlien much bruising lias occurred, (‘specially in the case of ])rinii[)arJe. 
ior as long as 3 or 4 weeks. Most of the time during the first few days after 
getting up should be spent on a couch, and a return to full physical activity 
should only be permitted after 6 weeks. ‘ i ? , ^ 

The first indication is to raise tlie intra-abdominal pressure. In order 
to do this the condition of the abdominal and pelvic muscles must be im- 
proved. Exercise and Swedish gymnastics are of great, value. It is essential 
to prevent the over-stretching cu tTie rausch'.s, which occurs wheru'ver the 
erect position is assumed, as it is impossible for them to regain their normal 
postural tone so long as they have to b(‘ar the W(‘ight of \ \\v visciu’a tor the 
greater part of every day. Jii many cases, theivfore, a support is requinaj 
until tlie alHlominal muscles have had time to recc)\'cr. 

An abdominaT ' support should fit closely to the symphysis pubis and 
Poupart’s ligaments below ; above it should not. extend higher than tbe 
-umbilicus. It should be so made that it presses tlie at (ip.minal cont^juts 
upwa^s, bac kwards and inwards. In mild cases of visceroptosis in women 
all that is necessary is a special straiglil.-fronted corset, which does not con- 
strict the waist, but supports the low(‘r part of th(‘ abdomen. In most 
cases, however, a light support, hinged in the middle line and fi.xed in pcrsition 
by steel springs, which })a.s3 over the hips to end in pads applii'd to tlie 
sacrum, is required. 

The abdominal support, should always be put on wlien the patient is 
lying down with the pelvis raised, so that the organs arc held in proper 
position, and it should be worn all day. Not infrequently, however, the 
X-rays show that the stomach and colon drop on standing almost or quite 
as far when the support is worn as without it. This is particularly likely to 
occur in cases in which an organ falls into the true pelvis, as the support does 
not then reach low enough, and in thin patients upon whom it is impossible 
to exert sufficient pressure. Such a patient, however, often derives great 
benefit from wearing a support, although it does not hold the. colon or stomach 
up at all. This shows that it acts chiefly by increasing the intra-abdominal 
pressure and that many of the symptoms avseribed to kinks are really the 
result of the low intra-abdominal pressure interfering with the circulation 
and with the proper performance of defaecation. 

When visceroptosis is due in part to weakness ot the pf‘lvic floor, this 
may require treatment by pessaries and local^ operations, which have the 
object of restoring the injureT*”parts to a more hdnual condition, but an 
exercise^fqr the levator ani muschis is often of great value in such cases. 
The patient is Instructed to perform the movement she would make were she 
attempting to overcome an urgent desire to dcfa3-Mt(‘. 'f’he exercise should 
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be repeated about thirty times twice a day while in the recumbent position. 

1 have often seen a tendency to prolapse of the rectum and of the uterus 
overcome in this way, the associated dyschezia being cured at the same time. 

In slight cases^ijf gastroptosis the patient should lie down after meals, 
but in seve re cases, in which there is much emaciation or the aFddSilDal 
muscles are greatly atropliied, it is best for him to remain ip for some 
weeks, as by this means the intra-abdominal pressure is reduced to a mini- 
mum, and all tension is removed from the abdominal and pelvic muscles. 
The foot of the bed should be raised as high as possible, as this helps the 
organs to return to their proper position, which is often maintained after 
the patient gets up again, especially if he gains weight during the rest. 

He should lie on In's right side during and fpi an houj aftef picals. He 
should only sit up to open his bowels and to wash when his stomach is empty 
before breakfast, and even then a pad should be bandaged over the lower 
part of the abdomen so that the stomach should not drop. After the com- 
plete rest is over he should continue to wear an abdominal support and should 
at first lie for.an hour on his right side after meals. 

Small meals should be given at frequent intervals, and food should be 
chosen which contain.^ a niaximum Ql.jiQuiish.ment in a ininimum. ol hulk. 
Upward massage is useful, especially if the stomach or colon is low in the 
horizontal as well as in the vertical position ; it is most effective if the 
masseuse gives her first treatment under the X-ray screen, so that she can 
.see what manipulations are required to bring the stomach and colon back 
to their normal position. 

Jin no circiunstance.s siiould any operation be performed for raising dropped ^ 
viscera. As it is unu.sual for one organ to drop alone, the effect of such 
operations is rarely permanent, and the neurasthenic condition of many of 
the patients makes surgical interference of any kind most undesirable. 
Short circuiting operations are very rarely required for the purpose of over- 
coming kinks in th(‘ alimentary canal. Gastro-jejunostoiiiv is never followed 
by any improvement in cases of gastroptosis ; in rare cases of severe kinking 
at the splenic flexure a short-circuiting operation, such as an anastomosis 
between its limbs, may be retjuirod, and the results obtained are generally 
satisfactory. When chronic duodenal ileus gives rise to definite symptoms, 
which do not disappear with postural treatment, abdominal exercises and a 
support, it may be necessary to perform a duodeno-jcj unostomy. The results 
obtained, however, especially in neurotic patients, have not been satisfactory 
m my experience. 

Ahtrur F. Hurst. 


DISEASES OF THE PERITONEUM 

ACUTE PERITONITIS 

Definition. — Peritonitis is the disease which results from infection of the 
peritoneum with bacteria. Owing to the large area of the peritoneum and 
its great powers of absorption the results are very severe, and because of its 
intimate relationship to the alimentary canal the risk of such an infection 
occurring is considerable. 
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Etiology. — Infection may reach the peritoneum (1) from without; 
(2) by the blood stream ; and (3) from the contained organs. 

1. Infection from without is possible in the case of wounds, but is of 
infrequent occurrence. In most instances severe abdominal wounds injure 
the contained viscera also, and the consequent peritonitis is usually the 
result of this. 

2. Infection by the blood stream is an occasional though uncommon 
mode of infection. In streptococcal and staphylococcal septiceemia peritonitis 
may occur as a terminal event ; it frequently gives rise to such few 
symptoms, however, that its existence is unrecognised duiing life. When 
pneumococcal peritonitis complicates pneumococcal lesions elsewhere the 
infection is undoubtedly blood borne. 

3. Infection from contained or neighbouring organs is by far the com- 
monest cause of peritonitis. The majority of cases depend more or less 
directly on the passage of bacteria from within the alimentary canal owing 
to changes in its walls. The appendix is the most frequent seat of the 
primary condition. Wlien there is no actual breach of continuity in the 
organ, bacteria escaping through its damaged walls generally lead to the 
formation of peritoneal adhesions and possibly to a local abscess. When, 
however, the infection is particularly virulent or the patient’s resistance 
unusually poor, a sufficient local reaction does not take place, and spreading 
diffuse peritonitis results. This is commoner in children than adults, and 
may occasionally occur, even when the local reaction has been good, through 
manipulation or ill-judged surgery separating the adhesions and allowing 
the infection to spread. Diverticiilitis and acute cholecystitis are occasional 
causes of tliis type of acute peritonitis, but more usually result in local 
adhesive changes. Peritonitis complicating typhoid fever in the absence 
of perforation, and pneumococcal peritonitis when associated with pneumo 
coccal enteritis, have a similar origin. 

In intestinal obstruction and strangulated hernia the changes which 
occur in the bowel wall speedily permit the passage of organisms through it 
to the peritoneum. This takes place first in the neighbouriiood of the 
obstruction, but as paralysis and distension spread along the bowel, organisms 
can make their way through, and consequently most cases of tliis 1 vpe are 
widely generalised. The infection, however, is gradual, and th(‘ reactive 
forces of the peritoneum have time to respond. By far the commonest 
organism in these cases is the B. colt communis, usually ])r(*ceded by or 
accompanied by the Staphylococcus epidermidis albus. 

Perforation of a hollow viscus into the peritoneal cavity is responsible 
for some of the most virulent and widespread cases of peritonitis ; the lower 
the perforation in the bowel, the more virulent the resulting infection will 
be. The appendix is the commonest source, gangrene or a perforat ing ulcer 
leading to a sudden peritoneal infection before any gradual passage of organ 
isms has had time to produce a local peritoneal reaction. Perforating ulcers 
of the stomach and duodenum come next in order of frequency ; less common 
causes are perforating ulcers of the ileum, the most important of which is 
the typhoid ulcer, rupture of the gall-bladder, bile-ducts or ureters, and 
perforating wounds of any of the hollow organs, or leakage from surgical 
anastomoses. Abscesses of the liver, appendix, gall-bladder or FaIloj)ian 
tubes occasionally burst into the general peritoneal cavity. Infection of the 
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peritoneum may also result by direct spread from neighbouring parts. This 
type of case is partiGjdajdy:*.common in women, spread tekip^pjjaca.jeit^^ 
directly through the Fallopian. tuLca, or by lympliatic ^permeation of the 
uterine walls. Peritonitis is a very rare sequel to infections of thTriung and 
pleura, though the Diverse is far from unusual. In the infant an infection 
of the thrombosed umbilical vein may lead to yjeritonitis by direct spread. 

Symptoms. — As acute peritunitis is almost invariably a secondary con- 
dition, its symptoms and course are subject to very considerable variations, 
depending not only on the nature of the primary lesion from which it arises 
and on the nature and virulence of the infecting organism, but also on the 
general condition of tlie patient. 

1. Acute generalised 'peritonitis . — ^This is usually associated with the 
perforation of a hollow organ or the sudden bursting of an abscess into the 
peritoneum, and owes its chief characters to tlie fact that in such cases the 
peritoneum is suddenly flooded vdth infection without any preliminary 
preparation. The patient may have been free from any symptoms of ill» 
health, and is suddenly seized with very aente abdominal pain, accompanied 
sometimes by a sensation of something havinu given way. The pain may 
at first be localised in position, and thus help in the diagnosis of the actual 
lesion ; but it speedily spreads to the wliole abdomen, and is followed almost 
at once by a feeling of syncope or collapse. Witliin a few minutes the patient 
becomes cold and pale ; his features are pinched and betray the most intense 
anxiety ; beads of sweat stand out upon the skin, and the pulse may be 
almost imperceptible. He complains of nausea, but does not often vomit, 
and his respirations are shallow and quickened. In a short time a certain 
amount of improvement takes j)lacc ; the pulse, though rapid, is of better 
volume, and the pain may take on an intermittent colicky character. The 
abdomen is absolutely rigid, and is usually retracted, though it may be dis- 
tended ; it is very tender on pressure. The liver dullness is usually absent ; 
but tills is only important if an abdominal examination made at the onset 
of the attack revealed a normal area of dullness. These symptoms are 
caused by the perforation or other primary cause and the resultant flooding 
of the peritoneum with infective material. Occasionally they may be suffi- 
ciently severe to lead to death by themselves ; but more usually they gradually 
merge into the symptoms of the consequent acute peritonitis itself. The 
latter are reactive in nature, and are due to Nature^^ attempts to limit the 
process. 

The patient becomes extremely restless, this being one of the most char- 
acteristic and distressing features of nearly all forms of peritonitis. Owing 
to the loss of fluid by sweating, vomiting and exudation, the subcutaneous 
tissues become shrunken and give the patient the so-called “ facies Hippo- 
cratica.” The tongue is dry and furred, and the teeth become covered with 
sordes. The pulse increases in rate and becomes thready and later running 
in character, and the temperature, which at first may be subnormal, rises. 
The abdomen is of a uniformly board-like rigidity and extremely tender. 
It is held immovable, respiration being entirely thoracic, and the patient 
lies with his knees drawn up to relieve the abdominal tension. There is 
usually absolute constipation, and the intestinal sounds are absent. Gradu- 
ally the paralytic intestine becomes dilated and the abdomen distended. 
Vomiting is early and frequent-. The vomited matter is usually only small 
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in quantity ; it speedily becomes exceedingly foul, though it is rarely fffical, 
and the breath is extremely offensive. The urine is scanty and may contain 
traces of albumin, and its passage may produce a paroxysm of pain. It 
usually contains a large amount of indican. 

Throughout the whole course of the disease the outstanding feature is the 
pain. This may at first be intermittent and colicky ; but as the peritonitis 
develops it becomes constant and agonising, being increased by the smallest 
movement. In spite of this the restlessness persists, the patient being 
unable to resist the desire to move his limbs. The pain and restlessness, 
with the persistent vomiting, the intense thirst, which is hardly relieved 
by drinking, combine to make the jmtient’s misery extreme. The pulse 
increases in rapidity until it can scarcely be counted, the extremities become 
cold, the eyes grow more sunken, and the features more pinched. As death 
approaches, the skin takes on a cyanotic hue ; the persistent restlessness, the 
increasing voicelessness, and the remorselessly unimpaired consciousness 
bring death as a merciful release, even though the pain may bo somewhat 
relieved towards the end. 

The foregoing description a])plies to an acute fulminant case of peritonitis, 
running its course to death in from 24 to 48 hours ; its outstanding features 
are a condition of profound shock and toxaemia, giving a measure of the high 
grade of peritoneal absorption. In the aged, and in patients with tabes or 
Bright’s disease, the symptoms may be very atypical ; pain may be but 
little marked, and vomiting and tenderness may be absent, while the bowels 
may act freelv throughout. The striking restlessness. th(‘ condition of the 
tongue, the pulse and the ultimate meteorism will, however, usually indicate 
the true nature of the condition. 

2. AciUe spreading ’peritonitis . — ThLs variety differs from the preceding 
in that the peritoneum is not suddenly flood(‘d with infective material, but 
is prepared for infiiction by the more or Icvss gradual s})read of the condition. 
It accompanies many cases of appendicitis, and is a sequel of inte.stinal 
obstruction if unrelieved for a sufficiently long period. The peritoneal 
reaction is intense, and the coils of intestine become glued together wdth a 
sticky exudate, while pockets of pus form between them. If surgical inter- 
ference is not undertaken these cases may progfes.s for week.s. The pain 
is at first localised to the region of origin ; but as the infection spreads it 
extends until it may become generalised over the whole abdomen. It is, 
however, never so intense as in the preceding variety, and may be di.stinctly 
spasmodic in character. The general abdominal symptoms are also Ie.ss 
severe, the tenderness, rigidity, meteorism and constipation being of varying 
grade. The aspect of the patient betokens a profound septic infection, the 
tongue is furred and dry, the pulse rapid, and the temperature of the hectic 
type. Rigors and sweats are not uncommon, and if left alone the case may 
terminate with fatal septicaemia, suppurative pylephlebitis, or in rare case* 
the pus may accumulate and burst either externally in the region of the 
umbilicus or into one of the hollow viscera. 

3. Pneumococcal peritomlis . — This presents certain fairly characteristic 
features, which in many cases enable the nature of the infection to be cor- 
rectly diagnosed from the clinical picture alone. It is far more frequent in 
children than in adults, and in girls than boys in the proportion of nearly 
7 to 3. It occurs in a diffuse anT an encystiHl form, de]Hinding probably on 



ACUTE PERITONITIS 


681 


the resistance of the patient. In many cases there exists a definite pneu- 
mococcal enteritis, the organisms penetrating the wall of the bowel and so 
infecting the'^pefitOneum. The predominance of the disease in girls is pro- 
bably due to the femalfi-genitals being a source of infection, as the pneu- 
mococcus has been cultivated from the' vagina in some instances. In the 
majority of cases, however, the peritonitis is part of a pneUDR^Cpccal septi- 
caemia; thus, when it is secondary to pneumococcal disease of the middle 
ear, local pneumococcal abscesses or pneumococcal arthritis, the blood 
stream appears to be the source of infection, and it probably is so also 
in those cases wliich follow pneumonia or empyema, since the physics 
of the upper abdomen renders a direct spread through the diaphragm 
unlikely. 

There is a striking resemblance between the symptoms of most forms 
of pneumococcal infection, a resemblance which strongly supports the view 
of their origin in a septicaemia. The onset is usually sudden, often accom- 
panied by a chill and a high temperature, the pain is violent and persistent, 
and the prostration severe. The patient has the characteristic flush, the 
respiratory rate is raised, and the accessory muscles of respiration are called 
into play. Vomiting is frequent, and tenderness and rigidity are marked ; 
but in place of tiie usual absolute constipation there is frequently profuse 
diarrheea, which, associated with the other symptoms of acute peritonitis, 
is often almost diagnostic. In the diffuse form, unless operation is under- 
taken, death takes place early; but if the patient lives long enough there 
may be a sudden fall of ti'inperature about the seventh day, as in pneu- 
mococcal pneumonia. 

The encysted and more common variety of pneumococcal peritonitis is 
less severe, and shows a remarkable tendency for pus to collect in the lower 
abdomen. There is the same acute on.set as in the diffuse variety ; but the 
patient then appears to improve for a few’ days. Later, however, he gets 
graduallv w’orse, the abdomen becomes distended, the diarrhma changes to 
obstinate constipation, and an abscess forms in the lower abdomen and 
finally iiursts at the umbilicus. The exudat<‘ in these cases is a p'eenish, 
odourless pus, which is sufficiently characteristic to enable the infection to be 
diagnosed when it is discovered at operation. 

4. Gonococcal 'peritonitis . — Gonococcal peritonitis is rare ; it occurs both 
as an acute diffuse affection of the peritoneum and as a localised pelvic 
inflammation. It is commoner in females than in males, owing to the ready 
channel for infection through the Fallopian tub^s, and when it occurs in 
males it is usually Recondar}^^^ epididymitis. The infection is generally a 
mixed one, the more fragile gonococcus being readily overgrowm, and some 
cases of unexplained peritonitis, which on culture show only B. coli, are 
possibly gonococcal in origin. The symptoms do not differ in the diffuse 
cases from those of other forms of acute peritonitis, although the primary 
focus usually gives rise to symptoms. The prognosis is, however^gpod, and 
the majority of cases, even those presenting severe symptoms, recover without 
operation. 

5 Streptococcal peritomlis. — Peritonitis due to the Streptococcus pyogenes 
longus is occasionally secondary to lesions of the alimentary canal ; but much 
more frequently it is a sequel of puerperal infections, ft occurs commonly 
after a first delivery, and is frequently associated with retained products. 
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Infection takes place along the lymphatics of the damaged uterus or through 
the Fallopian tubes, and may be localised in the pelvis ; but it often gives 
rise to generalised peritonitis. The symptoms are characteristic, and are 
associated with evidence of a marked septicsemia. The abdominal walls, 
being already greatly stretclied, do not show the usual rigidity, and extreme 
distension occurs rapidly. Diarrhoea is commoner than constipation, and 
a high temperature with rigors is usual. The uterine discharges are offensive, 
the milk secretion is suppressed, and the cases frequently progress to death 
within the first week. This type of infection is more fulminant than any 
other, except certain cases of ])erforative peritonitis. 

Diagnosis. — The diagnosis of acute })eritonitis is not usually difficult, 
except in cases where the severity of the causal condition is so great that 
it masks the peritoneal response, or where the peritonitis occurs in a patient 
already so severely ill that no response is possible. It is often extremcdy 
difficult to make a correct diagnosis of the lesion to which the })eritonitis is 
secondary, and in many cases this is only po.ssible after laparotomy. The 
most valuable signs of acute peritonitis are the severe pain and tenderness, 
the rigid abdomen, the small, rapid, and thready pulse, the dry tongue, the 
restlessness, vomiting, and constipation, and the al^sence of sounds of gurgling 
on auscultation. Any of these symptoms may, liowever, be absent, and a 
diagnosis must be based on their occurrence in combination. In post- 
operative cases there is sometimes a remarkable abstmee of both pain and 
rigidity, and the all-important early recognition of the condition in these 
patients is often one of much difficulty. 

reritonitis is most likely to be mistaktui for lead colic or acute intestinal 
obstruction. From the former it can be distinguislied by the fact that the 
abdomen in peritonitis is usually extremely tender, while in colic pressure 
often, though not invariably, relieves the pain ; in colic a blue line is present, 
and the red corpuscles show j)unctate basopiiilia, the pain is intermittent, 
and there is usually no vomiting and less extreme rigidity. From acute 
intestinal obstruction the diagnosi.s is often far more difficult, jtarticularly 
since the two conditions frequently coexist. In tlic early stages of obstruc- 
tion, before peritonitis has develo[)ed, the intermittent nature of the pain, 
the absence of great tenderness or rigidity, the co})iou8 nature of the vomit, 
and the evidence of increased peristalsis from in8f>ection or auscultation 
should help to distinguish the two conditions. 

In acute pancreatitis the pain is more definitely hypogastric, the patient 
is usually over middle age, and collapse is exUeine. 'I'ije menstrual history, 
the typical pallor, and the results or vaginal examination usually serve to 
indicate a ruptured tubal pregnancy, and in other acutely painful abdominal 
conditions the localised nature of tlie pain and the alxsence of any extreme 
general tenderness hel]) to distinguish the condition from peritonitis. 

The gastric crises of tabes are seldom likely to be a source of error; but 
the comparative absence of severe symptoms in tabetics, the subjects of 
peritonitis, is very apt to lead to a mistaken diagnosis. 

Basal pneumonia and diaphragmatic pleurisy may lead to acute abdominal 
symptoms. The temperature and pulse, the raised respiration rate, and a 
routine examination of the thorax in all cases should jinivent a mistake 
being made. 

Prognosis.— Tlie prognosis of acute peillonitis i.s always grave, even 
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with early surgical treatment. Without operation no case of acute perfora- 
tive peritonitis can be expected to recover ; such exceptions as have been 
recorded must be regarded as medical curiosities. Under these conditions 
death generally takes place within 48 hours, though it may be delayed a 
week or even longer when the perforation is high in the bowel and the latter 
is empty at the time. 

In diffuse 8[)reading peritonitis and streptococcal puerperal infections 
death is almost as invariable, unless operation is undertaken ; but the process 
is less rapid, and a small proportion of cases undoubtedly recover without 
surgical aid. These cases occasionally merge into a form of chronic fibro- 
pumlent peritonitis, characterised by the progressive formation of collections 
of pus between neighbouring viscera, and by repeated outbursts of symptoms 
as other parts of the y)eritoneum become successively involved. This con- 
dition usually terminates in fatal septicaemia, with infections in the pleura, 
pericardium or endocardium. The prognosis in pneumococcal cases is 
con8id(!ral)ly better, as, even without operation, a fair proportion recover, 
eitlier witli or without the formation of a hypogastric purulent collection, 
which may discharge at the umbilicus. In the rare gonococcal cases recovery 
is the rule, and the fatal cases recorded have alnio.st invariably followed 
operation. 

In forming a ])rognosis the chief importance must be placed on the degree 
of toxaemia and the severity of the intestinal paralysis, and to a less extent 
on the degree of meteorism and the frequency of the vomiting. Spontaneous 
bowel actions or tlieir induction by eneniata make the peritonitis relatively 
more favourable. 

The rate of rise of the pulse and its ratio to the temperature are also of 
importance ; cases with a subnormal temperature throughout are almost 
always rapidly fatal. 

Treatment. — The principles that must underlie the succes.sful treatment 
of acute peritonitis arc, lirstly, the removal or limitation of the process to which 
the ])eritonitis is secondary by a thorough and speedy exploration of the 
abdomen, followed by closure of a perforation, removal of an appendix, or 
such other measures as the [)athology pre.sent nia\ indicate ; secondly, drainage 
and relief of tension in the peritoneal cavity ; thirdly, the encouragement of 
the normal peritoneal response and the least possible damage to its p)rotective 
agencies ; and, fourthly, the combating of the shock and toxaemia. 

Bv the adoption of the Fowler position, in which the patient is propped 
up in bed in a sitting position, not only is infective material removed from the 
dangerous diaphragmatic area and brought into contact with the much more 
highly resistant jielvic peritoneum, but at the same time the diaphragm is 
reli(‘ved from the pressure of the dilated stomach and intestines. 

X further important adjunct to surgical treatment is the subcutaneous 
injection of large quantities of saline solution. This raises the blood pressure 
and redresses the fluid depletion which has taken place, and, being excreted 
by the }>eritoneum, it reverses to a certain extent the lymphatic circulation, 
and consequently largely prevents the absorption of toxic material as well 
as dilutes that already present. 

Until a definite diagnosis has been made and operation advised and 
agreed to, the administration of opium in any form is definitely contra- 
indicated. It masks the symptoms, and by bringing to the patient and his 
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advisers a false sense of security may lead to a fatal delay in undertaking the 
operation. When, however, a diagnosis has been made, and operation is 
agreed to, morphine is beneficial in reducing both the mental and physical 
symptoms, while the necessary preparations are being made. The aperient 
method of treatment was introduced with the object of preventing the 
onset of intestinal paralysis and in order to eliminate as far as possible toxic 
material by the bowel. The great objection to it, however, is the fact that 
in practically no case is the peritoneal infection absolutely general, at any 
rate at first, and consequently there is a danger of spreading infection by 
means of increased peristalsis, while it is doubtful to what extent purgation 
prevents intestinal paralysis if the toxiernia is considerable. The exact 
opposite line of treatment has been the one adopted more and more of recent 
years, morphine being given deliberately and in doses sufficient to affect the 
respiration rate with the object of diminishing the activity of peristalsis, 
as well as of combating the shock, pain and restlessness, which ht l|) so largely 
to exhaust the patient’s powers of resistance. It is very doubtful whether 
it ever prevents the response of the bowels to enemata in cases in which they 
would otherwise respond. If vomiting is a prominent symptom, lavage of 
the stomach is of value. It should, if possible, always be done before opera- 
tion, as post-anaesthetic vomiting of faecal material is a fruitful caus(^ of fatal 
broncho-pneumonia. 

In pneumococcal cases there is not quite the same urgency for operation, 
and it is sometimes justifiable to wait for a time in the hope of localisation. 
In gonococcal peritonitis, if a diagnosis can be made, conservative treatment 
should be followed ; but if there is doubt, as there often must be, of the nature 
of the infection, or if the patient shows any increase of symptoms, laparotomy 
is the only safe course to follow. 

E. G. Slksinoer. 


CHRONIC PERITONITIS 

(a) Localiskd Chronic Peritonitis ; Peritoneal Adhesions 

iEtiology and Pathology. — Inflammation of the appendix and of)cra 
tionson the appendix, especially if followed by drainage, IcacI to the formation 
of adhesions in the neighbourhood. Adhesions near the hepatic flexure are 
often due to chol ecys titis, which may be associated with gall-stopcs, and 
somewhat less commonly to a subacute or acute perforation of a duodenal 
and rarely of a gastric ulcer. Pelvic peritonitis, which Is a common sequel 
of disease of the female genital organs, often involves the j)elvic colon, and 
occasionally the caecum and appendix; and tuberculous peritonitis is an 
important-cauaa of. local and generabsed adhesions. TTiTIarhmalion 

of the mucous membrane of the colon sometimes spreads to the surrounding 
peritoneum and leads to adhesions. Den.se adhesions are also caused by 
diverticulitis, especially of the iliac and ])clvic colon. Jn inaiiv eases, how- 
ever, bands are found which differ in structure and anatomical relations from 
these inflammatory adhesions ; they an* most probablv of congenital origin, 
but perliaps thiiV ])ersist and lieconie thickemal and altered us a n^sult of 
mechanical factors. A membrane, the ileo-])ejvic band, mav pass from the 
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under surface of tiie mesentery of tiie end of the ileum to tije under surface 
of the ileum itself, round which it passes to the point immediately opposite 
to the mesente.ric iitlaciiuKint ; it may involve the whole or part of the 
appendix. A veil-like membrane, known as Jackson’s membrane, may 
pa.ss from the jjarietal )j(*ritoneum at the outer side of the ascending colon 
and blend with the peritoneum over its ante.rior surface or extend to the 
great omentum. On dividing it, peritoneum is found beneath, but it often 
adheres to the anterior and lateral a.spects of the bowel, so that the outer 
surface of the caicuni and ascending colon cojiie to be connected with the 
postero-lateral abdominal wall by membranous bands. 

These adhesions an* often supj)oaed to form kinks and obstruct the 
lumen of the bowel. Thus adhesions in connection with the end of the ileum 
are said to cause kinking Lamp’s ileal kink ”) and ileal stasis. There is, 
lunv(ivc‘r, no evidence that any connection exists between Lane’s ileal kink 
and ileal stasis, as structural abnormalities found at operation are no proof 
that functional abnormalities coexist, and the improvement which follows 
siin[)le division of bands in connection with the end of the ileum is so incon- 
stant tliat tlie, op(‘ration is now rarely peiTormcd. The obstruction ofiered 
by an ileal kink is hardly ever as great as that ofiered by the normal ileo- 
(•necal sphincter 3 inches farther on. Nothing short of almost complete 
stenosis could lead to stasis of any importance, as the contents of the ileum 
are always so fluid that they can j^ass through a very narrow passage without 
diliicuh v. 

If the adhesions caused obstruction they would lead to hypertrophy of the 
colon immediately behind the obstruction, but the bowel is unusually thin 
and translucent in the majority of cases. There is, however, no doubt that 
in exceptional cases localised adhesions give rise to partial obstruction, 
particularly in the more distal parts of the colon, the contents of which are 
iiard, and therefore more easily held back by a slight narrowing in the in- 
testinal lumen, in the more proximal parts, such as the hepatic flexure, 
adhesions can only cause any considerable degree of stasis if they give rise, 
as they doubtless not infrequently do, to a local spasm of the circular muscle- 
hbres of the intt*.stine, except in the very unusual cases in which they 
[iroduce a narrow stricture. Spasmodic strictures of this sort are inter- 
mittent, and the obstruction to which they give rise may be more or less 
overcome l)y auti-spasrnodic drugs. 

Symptoms. — When the symptoms point to the presence of stasis in one 
particular part of the bowel, especially if there is local tenderness and pain, 
which is increased when the intestinal movements are active after meals or 
during defalcation, the possibility ol adhesions should be considered Tlieir 
presence is rendered more likely if there is a history of some inflammatory 
di.sease, which could have led to their development; but as adhesions are 
olTcn present in the absence of such a history, an X-ray examination is 
essential. Jt is, however, important to remember that severe local stasis often 
occurs witiiout ariy organic cause, so that radiograms alone can give no aid 
in diagnosis, palpation under the screen being always necessary in order to 
determine the mobility of the bowel. 

The end of the ileum, as it rises from the pelvis to join the caecum, bends 
in various directions ; as the shadow on the screen is in one plane only, it is 
natural tliat it often appears as if it formed one or more acute angles or kinks ; 
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by palpating the abdoiinni during the examination, especially after inflation 
of the colon with air in order to raise the terminal ileum out of the pelvis, 
it is easy to diunonstrate that most of these “ kinks ” are only aj)j)arent. 
By manipulation of the abd(unen during the scrt'en ('xamination it should be 
possible to separate from each other the limbs of the h(‘patic flexure and of 
the splenic flexure ; if this cannot be done it may be presumed that they 
are bound together by adhesions. 

Adhesions in connection with the ])elvi(; colon can be recognised by pal])a- 
tion after an opaque enema ; but a signioidoscojhc (Examination should also 
be made. 

Local intestinal adhesions occasionally givti rise to so much congestion 
of the mucous membrane; that occult blood may be constantly present in 
the stools and a growth of the colon may c.onscquently be simulated. 

Treatment.-- In many cas(‘s considerable reli(*f follo>ys the administration 
of paraffin to render the stools soft, and the us(' of bella donn a in small dos(*s 
to pfe^nt the intestinal spasm, which may imu-ease obstruction and lead to 
colic. A diet which leaves a rniniriium.of indig(‘st and ir rita ting mat(*rial 
but contains sullicieut chemical stimulants of nitestinal activity should bi* 
given. Abdominal inassage is also often of use ; and if the abdominal walls 
are weak, exercisesTio siren gtiien them and a suitable sujijiort hei]) to prevent 
dragging upon adhesions. 

Operative treatment is very unsatisfactory, as wliatever can; is taken, 
there is always a danger of recurrence of the adhesions. Only when they are 
very localised and lead to definite obstruction at one or more points is it 
clearly necessary to divide the adhesions and take steps to prev(;nt their 
recurrence. 


(b) Diffuse Cuiujmu rEiiiroNiTis ; PEr.iHEFATiTis 

Diffuse chronic jieritonitis is liie condition in which chronic progressive 
inflammation of the peritoneum occurs indejM*ni]entl y of tubercuiloiis or 
malignant disease. The peritoneal covering of the liver is oft<*n the jiart most 
involved, and the condition has therefore been called jioriiiepatiTis ; but, as the 
ascites is just as much due to inflaminatiou of other parts of the jx'ritoneurn, 
this name is not very appropriate. 

iEtiology. — 1. Chronic peritonitis may be associated with chronic in- 
flammatory changes in the thorax. Effusion may occur from all the serous 
membranes (paLynxxhuxnenitis, polyserositis, or Concato’s disease) ; this 
condition is probably in most cases tuberculous. In other cases elironic 
peritonitis is associated with chronic me(liastinitis, adherent pericardium 
and pleural adhesions ; the distiase may'appafmitly start eithe r al)ove or 
below the diaphragm. The peritoneum covering the liver and spleen is 
generally most involved. 

2. In many cases of chronic peritonitis tiie kidneys are granular and the 
arteries thickened, the renal condition being pirobably prir pgyy . 

3. Simple chronic peTTfonitis iriay be a widesprea(l process of okscure 
origin, or it may start from local infection in connection Muth a gastxux-or 
duodenal ulcer or cholecj^jatit^^ In the absence of such sources of infection 
it may be associated with chronic gastro-enteritis caused by alcoii^Jisin. 
Ascites caused byicuxb osis of th e liver, hc&Tfc failure or renal disease may lead 
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to secondary peritonitis, especially after repeated tapping, probably owing 
to the irritant action of toxins present in the fluid. 

4. ('hrornc syphilitic pcntonitis. Very ranOy m ))ositive VVassermann 
reaction can be obtained from the blood serum and ascitic fluid of patients 
with cirrhosis and ascites. In these cases anti-syphilitic treatment may lead 
to considerable improvement and disappearance of the ascites. 

Pathology. — The liver may be covered with a thick, hard and white 
coating of fibrous tissue, which can be peeled off to expose the smooth peri- 
toneal surface. Perihepatit is is almost always associated with a similar 
thickening of the capsule of the spleen and with thickening of other parts 
of the peritoneum. The great omentum may be rolled into a hard cord, 
and the mesentery may be thick and short so that the intestines are tethered 
to the posterior wall of the abdominal cavity. 

Symptoms. — The only important symptom is ascites. Its onset is 
generally gradual, but it may be acute. Fn-quejit tapping is required, and 
the intervals between the performance of paracentesis tend to diminish and 
may finally be as short as a fortnight, when as much as a pint of fluid rnav 
be poured into the ]M‘rit()neal eavity in a day. In (‘xceptional cases para- 
centesis has been performed over a hundred times. 

The liver is generally normal in size, but it may be enlarged at first and 
b(‘come smaller later. If the liver is palpable, it.s thick edge is felt just under 
the costal margin. It may b<3 recognised as being Ixmt either outwards or 
inwards. The sjdeen is not often enlarged, except in young patients. 

Jaundice is almost invariably absent. (Edema, especially of the feet, is 
frequent in thelaTclSi^es"; ^ cardiac or renal in origin, but may 

alsoTe due to pressure on the inferior vena cava. The urine is diimnished 
in (plant it y, and there may b(‘ evidence of grainilar kidney. 

Course. — ^The course of the disease is very slow, death occurring between 
2 and 1(5 years from the onset of the symptoms, generally from some inter- 
current disease. The g(meral health may remain good for a long time. The 
patient becomes weak and emaciated, but no symptoms of hepatic insuffi- 
ciency occur 111 cases associated with granular kidney, d(3ath is due to 
heart failure. 

For the diagnosis and treatment, see Ascites (p. 693). 

TUBERCULOUS PERITONITIS 

.Etiology. — The peritoneum is involved in 15 per cent, of fatal cases of 
tubuiculo^is. Tuberculous peritonitis is rare in infants, and uncomiuon 
30 ; the majority of cases occur bidwcim the ages of 3 and 20. Boys 
and girls are equally liable to the di.seusi* ; it is found much more frequently 
in woimm than men at op(‘rat ions, but mon' frequently in men than in 
wonn'n aft(‘r death. 

Primary tuberculous peritonitis is uncommon in children and rare in 
adults. It is probably due to infection conveyed by the mtestine.s, which 
do not themselves become infected, primary tuberculosis of the intestines 
being rare at all ages. More often, especially in children, the mesenteric 
glands become tuberculous, generally without any lesion developing in the 
intestines, and the peritoneum is infected from the glands. In males the 
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primarj^. f pcus_may be the prostate, vesiculffi seminales or te st es , and in 
femfles the ^sease frequently negins in the Faffijian tubes ; but the latter 
may also be infected from the peritoneum. Although tuberculous ulcers 
are found in 75 per cent, of fatal cases of pulmonary tuberculosis, the peri- 
toneum is only involved in 4 per cent, of cases. The peritoneum, the pleura, 
and occasionally the pericardium, may be involved together in the absence 
of any other tuberculous focus. Tuberculous peritonitis is found in 9 yier 
cent, of fatal cases of cirrhosis of the liver ; this is partly due to the liability 
to tuberculosis of individuals whose resistance has been lowered by chronic 
alcoholic poisoning, the localisation in the peritoneum being due to the portal 
obstruction and chronic intestinal catarrh. 

Pathology. — Tuberculous peritonitis may occur in three forms — the 
ascitic, loculated and obliterative. 

1. In the ascitic form, which may be acute, subacute or chronic, miliary 
tubercles are scattered over the whole peritoneum, which is free or nearly 
free from adliesions. In chronic cases the tubercles are larger and more 
fibrotic than in the acute ; the peritoneum is thickened ; the mesentery is 
shortened so that the intestines are tethered to the posterior abdominal 
wall. This form may closely resemble malignant peritonitis. 

2. In loculated tuberculous peritonitis the fluid may be clear, the condi- 
tion being then intermediate between the ascitic and obliterative forms, or it 
may be turbid or purulent. In the latter case masses of tuberculous material, 
separated from each other by adherent coils of intestine, have broken down to 
form suppurating foci, which may erode the intestine or open at the umbilicus 
or even into the vagina. 

3. Chronic obliterative, adhesive, or fibrous tuberculous peritonitis 
may result after absorption of fluid in the ascitic form or may develop 
primarily. No effusion is present, but universal adhesions obliterate the 
lumen of the peritoneum, all the viscera being inexi^ricably bound together 
and to the parietal peritoneum. 

In each form of tuberculous peritonitis the masenteric glands are generally 
caseous and may break down in the centre ; the mediastinal glands may also 
become tuberculous. The omentum is often rolled into a solid mass, which 
sometimes contains caseous nodules. 

Symptoms. — Tuberculous peritonitis is sometimes completely latent, and 
may be discovered accidentally during an operation for some independent 
disease or for a hernia, when the sac may be the only part involved. 

The onset of abdominal symptoms is generally preceded by a period of 
ill-health ; the patient loses weight and strength, his appetite is poor, and 
his temperature may rise slightly at night, .^ter a time he complains of 
general abdominal discomfort. Nausea and vomiting are rare. Constipa- 
tion is common, especially in the obliterative form. In other cases diarrhoea 
may occur, owing to tuberculous ulceration of the intestines, fistulouTcom- 
municalions between adjacent coils of intestines or simple entero-colitis. The 
stools are sometimes bulky owing to deficient absorption of fat caused by 
obstruction of the lacteals by caseous mesenteric glands {vide p. 572). The 
spleen and less often the liver may be enlarged. The skin, especially over 
the abdomen, is dry, inelastic and sometimes so pigmented that Addison’s 
disease is simulated. In chronic cases there is sometimes no pyrexia ; more 
often the temperature is intermittently slightly raised. In acute and sup- 
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purative cases the temperature is generally high and irregular, and the pulse 
is rapid. The urine is often concentrated, especially in ascitic cases, and 
traces of albumin may be found, owing to the pressure on the renal veius 
caused by a large accumulation of fluid in the abdomen or to the effect of the 
toxaemia on the renal cells. A moderate degree of anaemia is often present, 
and leucocytosis develops if auppuraTid h occurs. 

In t^he ascrfic form the^labdomen gradually becomes distended ; at iirst 
it is tympanitic, but after a time evidence of the presence of free fluid is 
obtained, but the quantity is not often very great. Less frequently a large 
amount of fluid collects witli great rapidity ; t he sudden stretching of the 
abdominal muscles is likely to cause a coasiderable amount of pain. Modcj at 
tenderness of the whole abdomen is generally present. A large accumulation 
of fluid may compress the inferior vena cava and give rise to cedema of th(' 
legs ; the diaphragm is pushed upwards and respiration becomes shallow and 
thoracic. The skin over the abdomen is shiny and the veins are enlarged. 
Tile ascitic fluid is generally clear ; it contains a large proportion of lympho- 
cytes and often coagulates on standing ; less frequently it is turbid or blood- 
.stained. Tubercle bacilli are rarely found in the eflusion, although they 
must be present, as the fluid produces tuberculosis when injected into 
guinea-pigs. 

In the locuJated form with suppuration the abdominal pain is generally 
greater ; attacks of colic are common, especially after exercise. The abdo- 
men is distended and dougliy ; on percussion, irregular tympanitic and dull 
areas are found. Large caseous glands and collections of pus between 
adlierent coils of intestines may form palpable masses, which are immobile, 
tender and dull on fauciLssioii. The omentum can often be recognised as 
a thick cord stretching across t lie upper part of tlie abdomen ; the transverse 
colon generally forms a resonant- band immediately above it, which helps to 
distinguish it from the lower edge of an irregularly enlarged liver. The ease 
with which tlic masses are felt varies from lime to time with the amount of 
flatulent tlistension of the intestines. \Vlien an abscess is about to point at 
the umbilicus, the latter becomes indurated, red and tender ; a similar condi- 
tion is occasionally observed in pneumococcal peritonitis and in pelvic peri- 
tonitis in women. On rectal and vagina) examination, thickeneci Fallopian 
tubes, enlarged glands or collections of pus may be felt . 

The signs of obliterative tubercuious peritonitis are ill-deflned ; the 
abdomen gives a characlerisuc rubbery resistance on palpation and is gener- 
ally somewhat distended. Irregular nia.sses may be felt in it, and the peri- 
staltic waves of the small intestines arc often visible, especially in children. 
Tliis does not necessarily indicate that jiartial obstruction is present, as it 
may be simply due to t he adhesion of t he intestines to tlic abnormally thin 
abdominal w^all. 

Symptoms of tuberculous disease of other organs, espi.'cially of the lungs, 
pleura, intestines and Fallopian tubes are often present. Generalised tuber- 
culosis may develoj) at any time, es])ecially in children ; vomiting and con- 
stipation, which suggest intestinal obstruction, may bo ihe first symptoms 
of tuberculous meningitis. 

In very rare cases acute pei itoiiitis may develop as a result of l upture of a 
softened osseous ghind or perforation of a tuboreulous ulcer. 

When a patient recovers from tuberculous peritonitis, thff tubercles, and 
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adhesions may completely disappear. More frequently localised adhesions 
remain, and calcified tuberculous mesenteric glands are often found at opera- 
tions and after death. They may give rise to confusion when the abdomen is 
X-rayed on account of suspected renal calculi. Tn a very small propor- 
tion of cases the bands, which sometimes form from localised adhesions, may 
cause acute intestinal obstruction, even years after the active disease has 
disappeared. . 

Diagnosis. — ^In the presence of tuberculous disease of the lungs or other 
organs, abdominal distension, especially if associated with ascites or irregular 
abdominal masses, generally indicates that tuberculous peritonitis is present. 
The discovery of tubercle bacilli in the sputum, and their much less common 
discovery in the faeces or vaginal discharge, is very strong confirmatory 
evidence. Ascites in children, and in females with symptoms pointing to 
tuberculous salpingitis, is generally due to tuberculous peritonitis. 

Acute cases may at first closely simulate pneumococcal peritonitis or 
even appendicitis ; but in non-tuberculous inflammatory exudates of the 
peritoneum most of the cells are polymorphonuclear leucocytes instead of 
lymphocytes. Ascites due to cirrhosis of tlie liver in children is almost 
always mistaken for tuberculous peritonitis ; on the other hand, the ascitic 
form of tuberculous peritonitis in middle-aged alcoholic individuals is likely 
to be mistaken for ascites due to cirrhosis. When cirrhosis is undoubtedly 
present, ascites may still be due in part to tuberculous peritonitis ; a large 
proportion of lymphocytes in the fluid is very strong evidence in favour 
of this, as the ascitic fluid in uncomplicated cirrhosis contains few exce])t 
endothelial cells. In simple chronic peritonitis there is no fever and lit tie or no 
pain, and the ascitic fluid contains few if any lym])hoeytes. The presence of 
irregular masses, together with fluid in the abdomen, generally indicates 
tuberculous peritonitis in children ; hut it is more frequently due to malignant 
disease in adults, esp^*elally in males. The liistory of the case and any 
evidence of tuberculous or of malignant disease in other parts of the body 
help to settle the diagnosis. 

Fever, inflammation of the umbilicus, and the presence of lymphocytes in 
the ascitic fluid point to tuberculosis, whilst nodular infiltration without in- 
flammation of the umbilicus, hard and enlarged glands in the groin or neck, 
and the presence of large, multiniiclear cells or groups of cells in the effusion 
point to cancer. 

A localised collection of fluid may lx; mistakejk for an ovarian cyst, or, 
if it is in the pelvis, for a hydro- or pyosalpinx, <;sp(‘cially if it is associated 
with tuberculosis of a b’allo[)ian tube ; but it forms a less defined tumour 
than in these conditions. 

Prognosis. — Recovery takes place in a large proportion of easfes of the 
ascitic form of tuberculous yicritonitis. When localised abscesses develop 
complete recovery is rare, and when a faecal fistula forms deatli almost always 
follows. Prolonged fever, rapid emaciation and intractable diarrhma are the 
most serious symptoms. The prognosis also depends on the sev(‘rity of any 
tuberculous disease of the lungs or other organs which may be present. 
Apparent recovery is sometimes followed by a relapse, generally owing to 
reinfection from an unhealed primary focus, such as a tub(;rculous gland, 
appendix or Fallopian tube. 

Treatment. — The patient should be kept in bed so long as the temperature 
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is raised. He should be in the open air all day and night when the weather 
permits, and if indoors an abundant supply of fresh air is essential. Helio- 
therapy or artificial sunlight siiould be employed, but care must be taken to 
avoid over-exposure. The mercurial ointment, which is often applied on a 
binder to the abdomen, is probably quite valueless. Diarrhoea should be 
treated by a non-irritating diet, and in intractable cases by opium prepara- 
tions. If chylous diarrhoea is present, fat must be exclud(‘d from the diet. 
With this exception, the food should be as abundant and nourishing as 
possible. Tuberculin lias been much em|)Ioyed, but I am not convinced 
t hat it is of any use. 

The improvement, which often results from allowing the fluid to escape 
in ascitic cases, is probably caused by flushing the peritoneum with a new’ 
exudation of fluid richer in anti-tuberculous substances than that which was 
allowed to e.scape. This result can be obtained by simple paracentesis; but 
an o[)eration has the advantage of making it possible to remove the primary 
focus, such as a tuberculous gland, a tuberculous appendix with the infected 
ileo-ceecal glands, or a tuberculous Fallopian tube. All ascitic cases, which 
do not improve in 3 months with general treatment, or ^YlliclI get w’orse 
instead of better, should therefore be subjected to op(!ration, ])articiilarly if 
there is any evidence pointing to the presence of localised tuberculous disease 
which might be removed. 

Operation should never be performed in obliterative peritonitis, in infants 
less than a year old, or in the presence of extensive tuberculous disease else- 
where. The occurrence of intestinal obstruction is an indication for opera- 
tion, though it is rarely possible to do anything useful owing to the extensive 
adhesions present and the danger of tearing the intestines. 

PERITONEAL CYSTS 

(а) Ufjilatids. — Th'‘ peritoneum is involved in lA per cent, of cases oi 
hydatid disease. Nearly all cases are secondary, enormous numbers of cysts 
developing as a result of rupture or leakage of a hydatid of the liver. The 
cysts grow slowly, and are rarely of sufficient size to give rise to symptoms 
until two years have elajised .since the primary cysts rujitured. 

Hvdalid cysts cause a gradual enlargement of the al>domcn, which may 
be (liilij.se, or separate cysts may be recognised by inspection and by palpa- 
tion. They are movable, and do not appear to be connected with any dehnite 
organ. Symptoms may result from pressure on the stomach, intestines. 
diaf»hragrn, inferior vena cava, and — in the case of pelvic hydatids — the 
ureters, bladder and rectum. Single hydatids are generally mistaken for 
ovarian cysts ; but tlie presence of multiple cystic tumours should suggest 
the possibility of hydatid disease, w’hich would be confirmed by the presence 
of eosinophilia, or by the history of a primary cyst in the liver. 

(б) Dermoid cysts may originate in the mesentery or omentum, especially 
in women. Ovarian dermoids may also become detached and adhere to any 
part of the peritoneum, or they may rupture and multiple cysts result from 
implantation. 

(c) Mesenteric cysts . — Apart from dermoids and hydatids, cysts may 
develop in the mesentery or omentum. They may be derived from the dila- 
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tation of lymph spaces, and be filled with clear, chylous or haemorrhagic 
fluid. Mesenteric cysts, lined with endothelium, arise from the distension of 
shut-in peritoneal pouches with serous fluid. Cysts may project from the 
free border of the intestine, or grow from its attached border between the 
layers of the mesentery. 

Mesenteric cysts form definite, round, tense tumours, which are generally 
situated to the right of the middle line and a little below the umbilicus. 
They are dull on percussion ; but, if attached to the intestines, the latter may 
form a resonant band around them. They may give rise to colic and vomiting, 
and in rare cases to acute intestinal obstruction. 


CANCER OF THE PERITONEUM ; MALIGNANT PERITONITIS 

.Etiology. — Cancer of the peritoneum is almost always sec ondary. 'I’lie 
Iprima^ disease is generally in the abdomen, especially the st oma cli and the 
ovary^the peritoneum becoming involved by spread along lymphatic.s or 
blood vessels, by direct contact, or most commonly by malignant cells being 
set free and scattered widely over the peritoneum. The disease may also 
spread from cancer of the breast by the deep lymphatics of the chest and 
abdominal wall, and by lympliatics froni^majiji^i^int disease of the testis. 

Pathology. — Malignant deposits may be mmuie tubercles, or they 
may form larger white non-caseating nodules or even very large masses. 
The parts most generally involved are the omentum, mesentery and pelvis. 
Chronic fibrotic changes frequently occur, and result in the omentum being 
rolled up and the mesentery shortened as in tuberculous yieritonitis. The 
diaphragm is often invaded with growth, which spreads to one or both j)leura‘. 
Acute or subacute peritonitis may occur. 

Symptoms. — The symptoms are due in part to tlie primary disease and 
in part to the secondary malignant peritonitis. As the former is generally 
situated in the abdomen, it is impossible to distinguish between the symptoms 
due to the two causes. Malignant peritonitis generally results in ascites ; 
the fluid is clear or turbid, hsBmorrhagic, chyliform, or less frequently chylous 
owing to obstruction and subsequent rupture of lacteals. I'he umbilicui 
is often infiltrated with growth, and nodules may be felt along the falciform 
ligament. Tumours are often felt in the abdomen or on rectal examination ; 
they are sometimes too small to be palpable, and in other cases they can only 
be felt after the fluid has been removed. The rolle.d-up omentum can often 
be recognised as a thick transverse cord above the umbilicus. The malig- 
nant masses or peritoneal adhesions may give rise to obstructive symptoms. 

Diagnosis. — The development of new abdominal tumours or ascites 
in a patient who is known to have cancer of the stomach or other organ is 
conclusive evidence that the peritoneum is involved. When there is no clear 
evidence pointing to the presence of a primary malignant or tuberculous 
focus, it may be difficult to distinguish between tuberculous and malignant 
peritonitis (see p. 690). When ascites is present and no tumour is palpable, 
cirrhosis, simple chronic peritonitis or portal thrombosis may be simulated ; 
the abdomen should be tapped, when a tumour often becomes palpable if 
malignant disease is present. 

Prognosis and Treatment. — It is rare for the patient to survive for 
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more than 6 months after the peritoneum becomes involved. Treatment 
is purely palliative. Considerable relief may follow paracentesis. 

ASCITES 

Definition. — Ascites is the accumulation of free fluid in the peritoneal 
cavitv. 

iEtiology. — Ascites is a constant symptom of sii^le, tuber cu lous and ^ 
malignant chronic peritonitis. It occurs when therSTsa rise ^"pr^su^ejp 
11Te']^Ct1«!'Ctreniation ; always present in p prt al thfomB?^8 ancf^ 
the jportal rmn ifl obstructed by a growth or an aneurysm /an3 pd¥tll obstruc-y 
tion is its presrewce in citrhoftis df Th6 Atdt6a 

is YeryrJOTftInon in heart failure, in which it is almost a hrays associated with 
(edema of the feet. T£ is in^part due to the same causes as the cedema, but 
it is also in part caused by portal congestion, and by obstruction to the lymph 
flow from the thoracic ducT7r#fWg“to The rise of venous pressure. Lastly, 
ascites accompanies the dropsy of Briglit’s (ii^a^fii find severe ansemias. 

Symptoms. — The abdomen becomes gradually enlarged, aTIflrSb in an 
antero-posterior direction, the costal margin being pushed forward, but at a 
later stage the bulging occurs in the flanks also. The stretching of the 
abdominal wall gives risers to a tight sensation, which may amount to actual 
pain if the fluid collects rapidly. It causes the muscles to atrophy and linece 
ill ropliic.'c (lev(‘lop in the skin. Th(‘ umbilicus })eeouies everted and may form 
a thin-walled bladder. 

The rise in intra-abdoininal pressure, caused by the accumulation of 
ascitic; tliiid, obstructs the inferior vena cava ; (odema of the legs may occur, 
and the obstruction to the renal circulation may cause albumin to appear 
in the urine, the quantity of which is reduced owing to the loss of water 
in the ascitic fluid. Compensatory dilatation of other venous channels 
results : the dilatation of the veins passing between the abdominal wall and 
those in the falciform ligament is manifested by the development of large 
and prominent subcutaneous veins around and above the umbilicus ; others 
[)ass from tlie superficial and deep epigastric veins in the middle of tlie groin 
towards the costal arch, where they join the .superficial epigastric and long 
tlmracic veins. When paracentesis is performed, the dilated veins disappear 
if they have developed as a result of pressure on the inferior vena cava, but 
not if obstruction of portal veins is the primary condition. 

The diaphragm is pushed up ; its excursions on respiration are reduced, 
and dy.spnoea may result. The impulse of the heart may be felt in the third 
intercostal space ; the twisting of the heart may temporarily prpduqe a 
pulmonary systolic murmul’. OaMT&‘fe iff e^ulaVlty, tion, and attacks 

of faintness may result. The upper border of hepatic dullness may reach 
the fourth, third or even second intercostal space in front : the right base 
is dull behind, owing to the liver being pushed up and the lung compressed. 
Bronchitis tends to develop, and th« eMorgement of the lung may in rare 
cases give rise to haamoptysis. A pleurareffusion may be suspected, but the 
upper limit of dullness is altered”^n taking a deep breath if it is due to the || 
livej: being pushed up, and the increased dullness diminishes or disappears 
when the patient lies on his face ; in pleural effusion the dullness is higbej 
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in the axilla th^ behind, but this is not the case if it is due to an abnormally 
high position of tbeTTver. 

The pelvis and renal regions hold a considerable amount of fluid, so 
that no accumulation occurs in the flanks until at least a litre is present in 
the abdomen. An area of dullness is, however, found in the most dependent 
part of the abdomen if the knee-elbow position is assumed. As more fluid 
collects the resonant note in the flanks is replaced by dullness, but the change 
may be delayed if there is much gas in the colon. The level of dullness 
now gradually rises and spreads over the pubes towards the umbilicus. On 
turning from one side to the other the most dependent part remains dull. 
This is not, however, pathognomonic of ascites, as similar movable dullness 
occurs in chronic obstruction of the small intestines. 

In chronic peritonitis the mesentery may be so shortened that the 
intestines are unable to float up on the fluid ; the fluid then accumulates 
in front of the intestines, and the highest part of the abdomen is dull. 

A characteristic fluid thrill is felt when one side of the abdomen is sharply 
flicked by the fingers of one hand, whilst the other hand is placed flat upon 
the opposite side of the abdomen. When the patient is very fat, or the 
abdominal wall is oedematous, a similar but less marked sensation may be 
produced ; in doubtful cases the hand of an assistant should, thendore, be 
pressed perpendicularly over the middle line of the abdomen, as this prevents 
the transmission of the impulse through the abdominal wall, but not through 
the fluid contents of the abdomen. 

When the liver or spleen is enlarged and hard, or vvlien an abdominal 
tumour is present, the sensation produced by dipping the tips of the fingers 
suddenly through the fluid on to the solid organ, which may jump away from 
them, is most characteristic. 

Diagnosis of Ascites. — Confusion has often occurred between ascites 
and a large pvariau tumour. The history of the development of the abdominal 
swelling may help the diagnosis. In many cases the outline of an ovarian 
tumour can be definitely felt, and its pelvic attachments can be recognised 
by vaginal examination. The antero-posterior enlargement is greater than 
the lateral bulging, whereas the reverse is the case in ascit«‘s ; the maximal 
girth ^is below the umbilicus instead of at the umbilicus or above; the 
umbilicus, wliich is normally and in ascites an inch nearer the pubes than 
the ensiform cartilage, is proportionately farther from the {)ube8 ; and the 
distension on one side is often greater than the other instead of being uniform 

Diagnosis of Cause of Ascites. — Chronic peritonitis and {lerihepatitis 
are generally associated with adherent pericardium or granular kidney and 
atheroma. The presence of these conditions would point against cirrhosis 

/ ^s the cause of ascites. On the other hand, an enlarged spleen or the occur-, 
rence of haematemesis would be in favour of cirrliosis. A patient with ascitesj 
due to cirrhosis alone rarely survives the performance of paracentesis more 
than two or three times, as his general heab fi has already greatly dt'teriorated ; 
if tapping is frequently performed, chronic peritonitis is therefore probablyl 
present, even if other evidence indicates that the patient is also suffering 
frona cirrhosis. In cirrhosis the fluid collects rapidly, and the patient is 
obviously ill , in chronic peritonitis the accumulation on the first occasion 
18 generally verj^ gradual, and the patient may be otherwise well. Tuber- 
culous peritonitis is rare in adults, except as a complication of cirrhosis of 
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the liver and when secondary to tuberculous Fallopian tubes. In children, 
ascites due to cirrhosis is very likely to be mistaken for tuberculous peri- 
tonitis. Evidence of tuberculous disease in other parts of the body, solid 
masses palpable in the alxlonien or on rectal examination, pain and tenderness 
in the abdomen, exeej)t over tlie liver, and induration and redness of the 
umbilicus point to tuberculous peritonitis. The fluid is generally turbid, 
the specific gravity is above instead of below 1015, and lymphocytes are 
present. No tubercle bacilli are found by ordinary methods; but injection 
of the fluid into a guinea-pig causes it to become tuberculous. 

In malignant peritonitis there is generally evidence of the primary disease 
in some other organ, and nodules may be felt in the abdomen, in the neigh- 
bourhood of the umbilicus, or in the middle line above it, and enlarged glands 
may be present. The spleen is not enlarged, emaciation is generally greater 
than in cirrhosis, and, exce])t when the primary dis'ease is in the stomach, 
there is no hyematemesis. A rectal and vaginal examination are particularly 
important, as ascites, whicli may recur very frequently, sometimes resulli 
from ovarian tumours. In a doubtful case the diagnosis may become clear 
after [)ara(;ente.si.s, when the large luard liver and spleen may be felt in cirrhosis 
and an irregular enlargement of the liver, but no splenomegaly, in cancer of 
tin*, liver. In malignant disease the fluid may contaiiT cancer cells; it is 
more often luemorrhagic than in tuberculous peritonitis^oF cirrhosis. 

Rapid development of ascites, with enlargement of the spleen and some- 
times liacraatemesis, suggests portal thrombosis ; if symptoms pointing to 
cirrhosis are already present, it is probably secondary to this, and even when 
none are present, it may be secondary to latent cirrhosis, as the majority of 
cases are due to cirrhosis. 

An examination of the circulatory system and the urine should prevent 
confusion between ascites due to cirrhosis and that due to heart failure or 
kidney disease ; but these conditions may be associated together. 

Treatment. — A salt- free diet s hjujaid be given, as ascitic fluid never 
contains less than 8 grainines~TyP sodium chloride in each litre ; if the 
quantity of salt taken in the day is reduced to O’S gramme, less than 100 c.c. 
of ascitic fluid can collect during tin* same penod, as the urine always 
contains some salt, and the [>erceiilage in the body fluids never falls greatly 
below the normal. The quantity of salt and water relained can be still 
further reduced by giving 2 drachms of calcium cldoride 3 times a day for 
K) to 12 days, and then injecting I c.c. ^leptal or otlier similar mercurial 
[ircparation in order to stimulate the ki<lncys to excrete .^alt. With this 
treatment, whicii can he lejieated periodically, the ascites generally 
<lisap])(‘ars. 

The bowels should be ke[fl well open ; but severe purging weakens the 
patient and is likely ib aggravaTcTt R^htarrh of the alimentary' canal, which 
18 often already present. Repeated small doses of calomel, which also acts 
as a diuretic, and saline aperients or compound jalap powder are the most 
suitable drugs. 

Diuretics are much more valuable as preventatives, when the fluid first 
appears, or after it has been removed, tlian as curatives when a large quantity 
is present, as the pressure on the renal veins makes the kidneys less active, 
and an enormous quantity of fluid has to be excreted by them before the 
accumulation can disappear, whereas comparatively little urine need be 
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passed to prevent its re-accumulation after tapping. Addison’s pill of 
1 grain each of powdered digitalis leaves, powdered squill root and blue pill, 
may be given for 2 days before paracentesis is performed, so that its action 
can come into play at once, and not be delayed until the fluid has already 
begun to collect again, as the accumulation of fluid is most rapid immedi- 
ately after paracentesis. This treatment is, howc'ver, now rarely required 
since tlie introduction of the combined salt-free diet, calcium < hloride and 
mercurial injection treatment of Blum deseiibed above. 

Attempts have been made toTnerease the collateral circulation between 
the portal and the general venous systems by operative means on the 
assumption that ascites is a result of portal obstruction. The peritoneum 
over the liver and diaphragm is scraped and the omentum introduced 
between them, the abdomen being drained and the patient kept in the sitting 
position so that no fluid can intervene between the roughened peritoneum 
and prevent adhesions from forming. Great improvement occurs in a small 
proportion of cases, but in the majority little or no benefit results, and death 
shortly after the operation is not infrequent. Tlie unsatisfactory r(‘sults of 
operation are hardly surprising, as portal obstruction is rarely the sole cause 
of ascites. Moreover, there is a distinct danger of increasing toxnemia by 
allowing an increased proportion of intestinal ])oisojis to enter tin* general 
circulation without passing through the. liver, wjiieh retains some of ihs 
antitoxic powers to the (md. 

Paracentesis should be p(‘rforined al an (*ar]y stage, as soon as tin* accumu- 
lation of fluid causes discomfort or seriously interferes with the digestion, 
circulation or respiration. When dullness or rales appear over tlio bases of 
the lungs owing to their coin])ression, or the secretion of urine is diminished, 
the abdomen should be tapped. Haematemesis is a further indication, as 
paracentesis reduces venous engorgement. 

The trocar should be inserted in the middle line between tlie umbilicus 
and pubes, or in th(; flank. Care must be taken to avoid the liver and spleen. 
A trocar and tube of moderate bore should be used, as the very fine Southey’s 
tube formerly employed tends to become blocked, and the discomfort caused 
by the paracentesis is needlessly prolonged. 


Arthur F. Hurst. 
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DISEASES OF THE LYMPHATIC SYSTEM 


AFFECTIONS OF THE LYMPHATIC VESSELS AND GLANDS 

Affections of these structures are as a rule secondary to disease in the 
other tissues of the body. 

1. Affections of the Thohactc Duct. — The chief sign of a lesion of 
the thoracic duct is tTie occurrence of a raiiky effusion into the peritoneal or 
pleural cavity, or more rarely of chyluria. Such effusions are not all of the 
same" cliemical constitution. They are divided into chylous and pseudo- 
chylous effusions ; the causes determining the difference being quite un- 
known. The lesions associated with these effusions are varied, but the 
chief place is held by carcinomatous or sarcomatous growths pressing upon 
or infiltrating the duct. Thrombosis of the left subclavian vein, trauma, 
lyrnphadenoma, tuberculosis and cirrhosis of the liver are also recorded. 

2. Affections of the Smaller Lymphatic Vessels. — (a) Lymphangitis, 
-Acute inflammation of the lymphatic vessels is" the result of infective 

processes in the area drained. It is evidenced by the appearance of red lines 
in the skin leading from the focus t(' the adjacent lymphatic glands. In 
tlie more chronic inflammations such as tuberculosis, and in malignant 
disease, the lymphatic vessels which drain the affected area become infiltrated 
and can often be felt as hard cords, e.g. the enlargement of the spermatic 
cord in tuberculosis of the testicle. 

{b) LjiTnpha ng iectasi^ is the name given to a diffuse dilatation of lym- 
phatic vesseTs ; circuTn scribed dilatations forming tumours chiefly composed 
of dilated lymph-spaces are called lymphangiomata. These may be either 
congenital or acquired. Instances of the CQngenital variety are met with 
about the li])s and tongue and floor of the mouth ; macroc heilia ; macro: 
glossia ; lymphangioma o f t he The acquired ""co53ifion is due to 

obstruction injury, e.g. severe scarring after burns; and blocking of the 
channels by the parasite Filqriq^ l?ancrofti producing elephantiasis of the 
scrotum and chyluria. 

3. AFFECTiONS^Of' the Lym^ Glanus. - (a) Acute lymphadenitis 

re8embies~T)unpiiangitis In "being the result of an acute infection in the area 
drained. The glands in relation to the fauces are those most often affected. 
The lymphatic glands are also enlarged in many of the acute infectious 
fevers. 

(6) Chronic lyi^phl^dcn itis is, similarly, most often due to infection. 
Pjpgeniq inlfifitions are common, but both from its frequency and its results 

tuberculous infection of the glands is the most serious. Any gland in the 

' 
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body may be implicated, but involvement of the cervical group is certainly 
the commonest. The axillary, inguinal, mesenteric and thoracic groups 
are also often infected. Tuberculosis of the superficial glands usually comes 
under the notice of the surgeon and is dealt with in surgical text-books. 
Tuberculosis of the mesenteric and thoracic groups will be found treated of 
in the sections on diseases of the peritoneum and the lungs respectively. 

In rare instances there occur cases of a generalized tuberculosis of the 
glands of the whole body. It is an acute infection seen in children and much 
more rarely in adults, and has to be diagnosed from an acute lymphadenoma, 
leukcemia or sarcomatosis. This can only be accurately done by the ex- 
cision and microscopic examination of a gland. The disease is not invariably 
fatal. 

(c) Malignant disease of the lymphatic ^laftds is generally secondary to 
carcinoma. When the growth is primary in the glands the character of the 
new tissue is sarcomatous or more rarely endotheliomatous. The last is 
as a rule slowly progressive, and only locally malignant. 

Diagnosis. — Where there is a glandular tumour the physician is usually 
obliged to take into consideration the distinctions between tuberculosis, 
new growth, leukaemia, lymphadenoma and syphilis ; and in some cases 
the distinction can hardly be made on clinical grounds. It is then necessary 
to excise the tis.sue and examine it microscopically. It is often in cases of 
obscure illness an aid in diagnosis to be fully aware of the position of the 
groups of glands which arc in relation to affected organs, e,g. in carcinoma 
of the stomach it is not uncommon to find an early involvement of the group 
wliich lies above the left clavicle. 


LYMPHATISM 

Synonym. — Status Lymphaticus. 

Definition. — In the absence of any knowledge of what constitutes this 
condition, the definition is of necessity based upon the appearance found in 
the bodies of those who have died with a peculiar train of symptoms. There 
are three classes of cases which must be considered under this heading : 

1. The sudden deaths of infants for no apparent reason. 

2. The deaths under anaesthetics of older children and occasionally 

of adults without obvious cause. 

3. The occurrence in infants of attacks of dy^pucea and cyanosis due 

to the presence, it is alleged, of an enlarged thymus gland (Kopp’s 
asthm a) . 

In all three cases, ^tEe thy m us gland is found enlarged, sometimes of an 
enormous size, and, in addition, the lymphatic structures of the body gener- 
ally, spleen, tonsils, Peyer’s patches and solitary follicles of the intestines, 
and the glands everywhere, are hypertrophied. 

Symptoms. — In the first two classes the condition is usually unsuspected 
during life. Anaemia, enlargement of the tonsils and of the superficial 
lymphatic glands are common from other causes, and it is often the sudden 
failure of vitality either under an anaesthetic or in a child apparently in good 
health, which first indicates the existence of the condition. The cause of 
death is not as a rule respiratory, but cardiac, failure ; death takes place 
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abruptly without a strugjj;le or a cry, from sudden cessation of the heart- 
beat. At the autopsy, the thymus gland is found to be enlarged, and the 
other lymphatic structures hypertrophied. The thymus gland is thick and 
(leshy, and weighs two, three or four times its normal weight in children, 
of 10 to 12 grammes. 

In the third class, there is more to attract the attention. An infant in 
the first weeks of life develops respiratory stridor with attacks of cyap oflis. 
and djspmeaj due apparm of the tracEeSI By some 

authorities this compression is held to be caused By the mere enlargement of 
the thymus gland ; but in many instances it is certain that the underlying 
cause both of the increase of the gland and of the dyspnoea is the existence 
of an inflammatory lesion in the cenriejatL-tisaues. Thus, in some typical 
instanceTlSTi ppll ratrQn in tirely mp hatic glands has been found, and in others, 
the existence of an unsuspectedretro-pllaryngeal abscess, and the writer 
has yet to see an uncomplicated case of “ thymic asthjg^.” 

Diagnosis.— The diagnosis of enlargemenl**bf the thymus gland during 
life is not easy. The discovery of an abnormal dullness to percussion over 
the manubrium sterni, extending a little to cither side, should lead to an 
examination by means of the X-ray, when the shadow of the gland or of an 
abscess may be obvious, and lead to the discovery of an unsuspected lesion 
in the tissues of the neck or pharynx. In children rather older, who are 
unduly pale and fla bby^., whose emnplexion is muddy, ui in whom there is 
a hMbry of attacks of dyspncea, iTie*’'c(Tndition may be suspected, and in a 
few of these careful exainination will reveal abnormal dullness and an X-ray 
shadow apparently representing an (mlarged thymus gland. X-ray appear- 
ances, however, are apt to be misl<‘ading, and a diagnosis based principally 
on the presence of such a shadow has often proved erroneous. 

Treatment. — When the condition is suspected the first consideration 
should be to avoid the administration of jeux „ ana."sth^.tic, and when this is in- 
evitable Buxton recommends a low^zstrength chloroform vapour with oxygen. 
Generally, treatment must be directed to the improvement of anaemia by 
means of iron, dieting, open air, and of muscular tone by massage. In cases 
of “ thymic asthma ” operation with removal of a great part of the thymus 
gland has been practised, occasionally with good result. In some cases the 
surgeon has found iin8U8p)ected suppuration. 

LYMPHADENOMA 

Synonyms. — Pseudo-leuka3mia ; Hodgkin’s Dis^ease ; Malignant Lym- 
phoma ; Lympho-^anulomatdsls. 

Definition. — A diseas*' characterized by swelling of the lyn 3 j;iibi,ghan<is in 
various parts of the body, associated with byp^i:plasia of the lyrnph;^ 
adenoid tissue in ,the fiver, spleen is progfeSSive, and 

in its later stages accompanietl by a sever e tjp^ 

^ t i ol ogy "many" t nStAii^^^ disease seems to follow one or other 

of the acute iidective diseases, but often there does not appear to be any 
predisposing cause : it is not hereditary, nor is there any evidence of a family 
character ; it is met with in all civilized countries ; and is probably more 
often found in the town-dweller than in the countryman. It occurs at all 
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Ages, but more frequently in the first throe decades than later, though no ago 
is immune. 

The exciting cause is unknown. Bacteriology has so far failed to dis- 
cover an organism which can be incriminated, though Fraenkel and Much 
claim to have demonstrated an acid-fast bacillus which they believe to 
be causal. 

RdcUion to tuberculosis and the ** lymphomata .' It has been maintained 
that lympliadenoma is a specialized form of tuberculous infection, but the 
bulk of evidence, alike clinical, bacteriological and pathological, is against 
this assumption. A patient may suffer at the same time from both diseases, 
and it is certain that association is fairly common, but the lesions of the 
two are easily distinguishable from one another under the microscop(‘, and 
no experimental work has yet succeeded in producing the typical lesions of 
lymphadenoma. 

The exact relation of Hodgkin's disease to the “ lymphomata ” is still 
uncertain, and must wait for definition on greater knowlecigc of the histology 
of such tumours. But with our present knowledge it is already doubtful 
whether there are any other diseases than lymphadenoma, tuberculosis, 
leukcemia, new growths and chronic inflammatory conditions, which can 
give rise to a large and persistent tumour of the lymphatic glands. 

Pathology. — The isease affects the lymphatic glands, the spleen, 
the liver and the lungs in the order named, and, in addition, the 
lymph tissue in the other organs, notably in the iukiatin^'^ and in the 
stomach, TiTTrequenHy hyp(?r^fisti The glands are ijinooth, white on 
section, or pinkish-grey and homogeneous ; in cases of long standing they 
are. qfen Uiore fibrous than normal. Suppuration or c§3eatioii is uncommon, 
and when found should suggest the likelihood of simultaneous tuberculous 
infection. Microscopically, the gland structure is obscured by the over- 
growth of endothelial elements and fibrous, tissue. Many of the endothelial 
cells are multinucleate.' Eo^nophil cells are said to })e present in great 
abundance, but this is not a coustaiit f<‘atun‘. The same remark a])pIieH 
to the presence of ])laHma cells. The chief microscopic cliaracters of the 
spleen are similar ; in the liver the accuinul^OiigL, of t he^iuorbid cells arc 
found mostly in the lymph structuic&mf the portal canals and tiie same 
perivascular concentration is true of the otlier affected organs. Occasionally 
hyaline degeneration of the glands occurs, an uncommon ftaitun* in any ot h(‘r 

The chief features of the affection are the large smooth masses of the 
glands in the neck, in the axillae, in the groins, mesentery, and in tlie ret ro- 
peritoneal region. On section these are found to retain the divisions between 
the individual glands, and seldom to invade the limiting tissucH. The 
apLeen is characteristic ; it is studded with firm white nodules of different 
shapes and sizes, giving the organ tb’e appimraTroe of the ‘tilinond-j^^^^ 

by the name of “ hardbaj^e.'' Tljese noduhjs are sometimes 
yellowish in colour, and occasionally o('cur as a single large tumour occupying 
a considerable portion of the organ. The spleen is alwavs of eonsiderable 
size, and may weigh several pounds. The liver is eailarged, and in a typical 
case marked by small white nodules which reiuesent t he lymp]nLden<»matouH 
infiltration of the portal canals. The lymphatic tissue of the stomach and 
the intestines is hyperplastic, and in the case of the first-named organ the 
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overgrowth occasion&iiy presents a striking resemblance to carcinoma. 
There is, however, no ulceration. In the intestine the overgrowth is confined 
to the Peyer's patches and the solitary glands. 

Symptoms. — The first symptom to attract attention is nearly always an 
enlargement of the cervical, though in rare cases the glands of the other 
groups may be first affected. In a few cases, the first complaint is of swelling 
of the abdomen, jaundice, shortness of breath or general weakness ; but 
never of ansemia, which is a later symptom. In this early stage there is as 
k nothing else to discover. The patients are not anaemic or seriously 
ill. The swollen glands are soft, discrete, not attached to the skin or the 
dee|)er tissues, painless and of slow growth. Most often the swelling appears 
in the superficial cervical group, and the submaxillary glands are involved 
later. Even at this stage, however, the spleen is often palpable, and careful 
exaniination may find some enlargement of other glandular groups. This 
swelling may be present for some considerable time before any further 
trouble is apparent, but sooner or later other enlargements make their appear- 
ance, and the general liealth begins to suffer ; the patients complain of weak- 
ness and of shortness of breath on exertion, and become anaemic. By the 
time tlie disease is fully establislied anaemia is often marked, with masses of 
glands on both sides of the neck and beneath the chin ; with enlargement 
of the axillary and inguinal groups ; with swelling of the abdomen, due 
partially to tiie size of the liver and spleen and partially to the presence of 
free fluid in the cavit y. There may be great respiratory .distress as a result 
of pressure of the mediastinal glands on the trachea, and in some cases 
tTacheotomy becomes necessary. At this stage the spleen is always enlarged 
to a marked degree, though seldom reaching the size which is atti^ned in 
leucocyth»aua- It is firm, hot tender, and occasionally the nodules of the 
lymphadenomatous hyperplasia give the surface a rough feeling to the 
palpating fingers. 

The red corpuscles are diminished, the heBmo^iobm much rcdiiced and there 
is often a moderate leucocytosis, due to inciease in the number of the poly- 
morphonuclear cells. The eosinophil cells are samctijpaes inereased in number, 
though tliis is not a frequent occurrence. In rare instances the lymphocytes 
show a maikod increase before- death, and the disease takes on the clinical 
features of an acute leuktojliha. 

Besides the symptoms of pressure on the trachea, paraplegia from pressure 
on the spinal cord has been known to occur. 

Eever js often a marked feature of the affection. It assumes three types : 
(1) Continuous: considered in association with the large spleen and the 
swollen abdomen such a fever produces a strong resemblance to typhoid 
feyfii4 (2) IntarmtHeuit ; (3) Remittent. The intermittent is often periodic, 
the fever lasting a week or 10 days, followed by an apyrexial interval of 
variable length, again succeeded by a wave of pyrexia. Such a chart is 
extremely clinraoteristie of the disease ('" Pel-Ebstein type This type of 
fever is said to be more eommou in cases in which iTie myenteric and rt tro- 
P‘riton<*al glands are the chi(‘f seat of the disease. 

Other symptoms of more or less frequent occurrence are a moderate 
degree of albuminuria; oedema of the legs, scrotum and back, pleural or less 
oommonlj peritoneal effusiQ^^^^^^ and rarHy tlie deposition of lymphadenomatous 
nodules in the skin. These nodules are seldom of large size and tend to 
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appear and disappear, and at times to become purple in colour owing to 
extravasation of blood. Pigmentation of the skin is nio^t.. comm only due 
to the employment of arsenicr afl a therapeutic measure, but there are cases 
on record in which true bronzing has been observed. 

Course.— The first manirestation of the disease is usually the appearance 
of a mass of glands in the cervical region. Should these be excised there is 
sometimes an interval during which there is no further manifestation ; but 
sooner or later the glands again swell either in the same region or in some 
other group. At the same time the general condition becomes worse, and 
on examination the spleen and liver are found to be enlarged. From this 
period of general dissemination of the disease there Tiiay be from time to 
time remissions, but as a rule there is no further period at which any hope of 
permanent rebef is permissible. The disease makes slow and steady progress, 
and death occurs either from the pressure symptoms or from gradual ex- 
haustion. 

Diagnosis. — In the early stages, the most usual mistake is to confuse 
the enlargement of the glands with that of tuberculous disease. This mistake 
is the more easy because there are not seldom caseous deposits in these glands 
in addition to the lymphadenomatous disease. Even in the later stages 
when there is fever with generalized enlargement of the lym{)h glands and 
the spleen, the diagnosis of general tuberculosis has been made. Micro- 
scopical examination of an excised gland wdll a.s n rule establish the diagno.sis. 
Sarcoma, endothelioma and leukjnniia may also be confused w'ith Hodgkiju’ii 
disease, andTh rare instances the diagnosis of typhoid fever has been made 
in error. 

Prognosis. — From time to time there are records of cases of lymphadenoma 
which recover. These, however, are so rare that it is permissible to doubt 
the accuracy of the diagnosis. The more acute cases usually terminate in 
3 to 4 months ; but where progress is slower the patients may survive for 
2 to 3 years, with occasional remissions in which they appear to recover a 
considerable measure of healtli. In rare instances the fatal termination may 
be delayed for a longer period, up to 7 years ; in such instances the condiiion 
is usually that of living death. 

Treatment. — No form of treatment has hitherto proved able, to cure the 
disease. Surgery can deal with the accessible mass<‘s ; and X-ray can 
certainly arrest the growth both of the accessible and of the inacc(‘8sible 
intrathoracic masses, and thus s])are the patient the suilerings formerly 
entailed by the pressure on the traclu^a and brf)n(dii. But mutlier surgiuy 
nor X-rays can reach the hidden foci of the disease embtalded in the viscera. 
Lately^ the use of “Radon seeds” has proved successful in causing the 
disappearance of inoperable gland masse.s, hut it is too early to speak as 
yet of “ cure.” Our knowledge of the wide spread of the lesions renders it 
unlikely that any local treatment will prove, efficacious. The localized 
manifestations of the disease can be held in check by the.se means, and 
the physician can second these methods by tlie free employment of ar^i^p. 
There is no doubt that large and (lontinuous doses of this drug tend to 
delay the spread of the disease, but there is no evidence that it will cureTt. 
It may be given by the mouth or intravenously. Care must be taken to 
intermit the dosage in order to avoid the danger of arsenical poisoning ; 
but lymphadenomatous patients appear to tolerate the drug extremely well. 
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Vaccines made from some of the more a]>normal organisms of the intestirud 
tract have been stated to produce remarkable improvement. 


MIKUL1C7/S SYNDROME 

In the year 1888 Mikulicz published the description of an affection the 
peculiar characters of which constituted, in his judgment, a clinical type of 
disease till then unknown. The chief features of tlie affection were the chroni c 
symmetrical enlargement of the lachrymal and salivary glands, without 
disturbance of the geheraT Health. f?ince that date a considerable literature 
has accumulated, dealing with the type originally described by Mikulicz 
and with allied conditions, difEering in various points from the classical type. 
From this material it is possible to arrange a classification of the varymg 
conditions in whicli the chief feature of Mikulicz’s original description, the 
symmetrical enlargement of the lachrymal and salivary glands, still stands 
out, though associated with symptoms which were not present in the original 
case. 

(1) Mikulicz’s disease in the strict sense is ciiaracterized by a chronic 
symmetrical enlargement of the lachrymal and salivary glands, without other 
disturbance of the health. The only disability arising from such an affection 
is the disfiginement, and the restriction of the fields of vision by the steady 
encroachumnt of tlie lachrymal glands at the outer side of either orbit. 
Removal of tlie glands is not followed by recurrence, and in some instances 
lias resulted in the slow disappearance of the salivary enlargement. Examina- 
tion of the tissues shows only evidence of chronic inflammation, without 
indication of the cause. The lachrymal are usually involved before the 
salivary glands ; in some instances the enlargement affects the lachrymal, 
in others the salivary glands alone, though always symmetrical. (2) In the 
second group , the symmetrical enlargement of the lachrymal and salivary 
glands is associated with swelling of the lymjphatic glands m various parts of 
the body, cspeciany the neck, and occasionally with enlargement of thq 
sj)lecn7 This tyj)e undoubtedly exists, though it is difficult to separate it 
froin such disea.ses as leukaemia and lymphadenoma (Ilodgkiu’-S. disease) in 
whicli the 8>nulroiue appears as a complication. When these can be excluded, 
th(Te emerges a tyjie of disease, sometimes slowly fatal, at other times merely 
disfiguring. The cause of the enlargement remains obscure. (3) The third 
type is that in which the swellings are caused by infiltration with malignant 
growtli, usually of the lympho-sarcoma character. Sometimes there is 
H'ason to suppose that tlie growtli is primary in the lymphatic glands of the 
iu*ck : at others it siiem.s that the enlargement is secondary to disease else- 
wh(‘re, e.g. in the bones or in the retro-peritoneal glands. In one such case 
the swelling was intermittent, recurring at intervals, while the original 
growth in the ])elvis steadily increased. (4) A type in which the symmetrical 
painle.s.<i swellings are undoubtedly the result of tuberculous infiltraiion. 
In more than one such case tubercles and bacilli hav^TTeeh demonstrated. 
(5) A which the inflammation is due to sypjiijitic infection ; a rare, 

but estiiolished, phenomenon. 

There are met with occasionally cases which, while not agreeing with 
any of the above types in particular signs, yet probably belong to the same 
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general type ; for example, instances of symmetrical swelling of the salivary 
glands alone in young children, which persists for months, with some deteriora- 
tion of the general health, but without any indication of cause. There is 
also stated to be an hereditary affection which disfigun's individuals of the 
same family through several generations. 

Pathology. — Apai-t from the ascertained causes, leukscinia, malignant 
growth, tuberculosis and syphilis, we may agree with Mikulicz that the afiec- 
tion is the expression of an unknown infection. This opinion is reinforced 
by the fact that chronic infection of the naso-pharyngeal tract is often a 
precursQi: of the swellings. 

Diagnosis and Treatment. — When it is recognized that the syndrome 
may be the earliest evidence of a serious condition, malignant disease, 
leukaemia, lymphadenoina or a manifestation of tubende or syphilis, the 
residue of cases presenting the jxiculiar symmetihuil enlargements is small. 
Such patients will more often consult the doctor because of the disfigurement 
than for any failure of health. Thus, it has happened that a considerable 
number of the recorded cases have received benefit from the skill of an 
ophthalmic surgeon ; the removal of the lachyrmal glands being followed by 
the disappearance of the salivary tumours. Besides operative treatment, or, 
in appropriate instances, specific treatment, attention should be paid to the 
condition of the tonsils, ears, and sinuses. The luse of potassium iodide, to 
promote a free flow of saliva, appears to be l)eneficial in some instances. 

Hugh Thursfield. 
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DISEASES OF THE BLOOD 

CONSTI'J’UENT ELEMENTS OF THE BLOOD 

Thk blood consiHts of — (1) Red blood corpiiHcles ; (2) white blood corpuscles : 
(d) blood platelets ; (4) blood plasma. 

1. The red blood corpuscles or (‘rythrocyt(‘s number 5, OCX), 000 per c.mm. 
in the male adult, and rather less in the female. The actual counts vary 
somewhat accordin;^^ to the .source from which the blood is obtained, whether 
from arterv, vein nr earullarv. The fitrures "iven are those found by the 
ordinary m<‘thods of <'Xamination of the capillary blood. Residence at high 
altitudes above sea-level increases the average count. The red blood 
corpuscles are examined for their size (anisocytosis), shape (goikilocytosis) 
and staining reactions (polychromatophilia) ; and the amount of colouring 
matter (hicmoglobin) whTcfi they contain is estimated by various methods 
in percentages of the normal. The ratio of the percentage of haemoglobin 
to the per(;entage of the corpuscles is termed the colour index. Nucleated 
red blood corpu8cJe.a_are only found in normal conditions in the infant — 
and then usually only for a short tiitie. 9ift<;?r..bij!:tii. ; they occur frequently 
in disease, especially in the more severe types of anaemia, and are called 
micf oblasts, normoblasts and meijaloblasts according to their shape and size. 

The red blood corpuscles are also examined from the point of view of 
their fragility in solutions of sodium chloride. Normally they retain their 
lucmoglobin in solutions stronger than 0*47 per cent., but in certain diseases 
their fragility is more or less pronounced. 

2. The white blood corpuscles arc usually from 8000 to 10,000 per c.mm. ; 

but their number bears no relation to, and varies independently of, the red 
corpuscles. The precise nature and characters of the different forms of 
leucmcyte are a matter of dispute, but five varieties are usually recognized — 
(1) The polymorphonuclear cell ; (2) tlie lymphocyte ; (3) the large mono- 
nuclear or liyaline cell ; (4) the eosino phil basophircelL 

Til five varietTes another ty^bT^eH' described as 

^f transiti Qi iial is often present; and in dis ease “myelocytes,’* which are 
normally found only in the red bone-marrow, appear in the peri pheral bh md 

An increase of the numbers of the white cells in the capillary blood con- 
stitutes a leucocylosis ; a decrease a leucofenia. In strict usage a leucocytosis 
may be due to an increase in any one or in all of the five varieties mentioned — 
in cpjjiuion practice a leucocytosis means an increase of the polymorpho- 
nuclear variety ; when otherwise used the proper qualification is added, 

45 
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e.g, eosinophil-leucocytosis. A physiological leucQCytosis duM 

after exercise, and during pregnancy. It is seldom likely to cause 
confusion with that due to disea^. 

3. Xhe bipod platelets numbci fi’om 20^ to 300,000 ppr c. mm. They 
are much reduced in number in certain discases—especially idiopathic 
^:muraj and increased after haemorrhage and in some of the severer forms 
oTanEemia. 

4. file blood plasma is obviously of the greatest importance both in 
health and disease ; it has been principally studied in connection with 
agglutinins, precipitins and opsonins ; and is known to carry in solution 
many other bodies of vital significance. 

Clinical methods have been devised for the estimation of the coagula- 
bility of the blood, the bleeding-time, the viscosity, specific gravity, and 
total volume of the blood. These m(‘thods hav(* as y(‘t entiTtal but little into 
general use, but the coagulation-time and the bleeding-time have assumed 
considerable importance both in the diagnosis and in the ])atiiogeny of the 
diseases of the ha3morrhagic diathesis.” 


CLASSIFICATION OF DISEASES OF THE BLOOD 

Knowledge of the essential causes of these diseases is still scanty, so 
that any classification must be tentative, and that here employed is no less 
arbitrary than anotlier. It is based partly upon clinical facts, partly upon 
the results of microscopic methods. 

1. Those diseases in which anaemia is secondary to disease elsewhere 
in the body : Secondary ainemia. 

2- Those diseases in which the alteration in the blood appears to be the 
essential factor in the illness : Mrnary anaemia. 

3. Those diseases in which the alteration In the blood appears to be an 
essential, but not the dominating f^tor : Leukaemia, spluma An^oiia and 
similar conditions. 

4. Those diseases characterized by an increase in the number of the 
corpuscular elements of the blood : Polycythaemia, 

5. Those diseases charactvrizecTTfy'tTe dlTcurrence of liainiorrhages in tlie 
skin and from the mucous membranes, which art* due to (l(‘ej)-seaied abnor- 
malities of the haimopoietic system ; tlie disttas(‘s of tie* Im'iuoirliagic 
diathesis.” 


POLYCYTH.EMIA 

Synonyms. — Menomegalic Polycy thaemia Myelopathic Polycytlix* in ia : 
Va^ez’ Disease ; Disease. 

Definition. — A condition characterized by the presence of more than 
5,000,000 red corpuscles in the c.mm. of blood. 

i£tiology. — ^Polycythsemia may be (1) relative, or (2) absolute, 

1. Relative gclyoytlisftinia is due to the cpncentratioii p.LtljLa.jh!pod, as 
in severe dlarrhcBa or excessive loss of fluid from the body. It can occur 
locally in a congested or cyanotic area. 

2. Absolute polycythsemia is (a) secondary, or (6) primary. The former 
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is due to the effort of the haemopoietic system to corapcn^ate for. the defective 
ox^ilf^nation of the blood. Such a condition is observed in congenital stenosis 
of the drifice, where counts as high as 11,000,000 erythrocytes 

have been cyanosis of acute and chronic bronchitist and of a 

failing circulatio n ; ami in persons who live for some time at high altitudes. 
It has alsobeen recorded in some cases of chronic tuberculosis and syphilis, 
and in cases of thrombosis of the portar'veih or its main tributaries. 
Secondary absolilte ' polycythaemia is termed erythrocytosis. (h) Primary 
absolute polycythscmia or erythreemia is a disease in which it is believed the 
cause of the polycythaania is a primary hy])crp]astic activity of the hamio- 
poirtic syst(‘in. Jt is almost invariably associated with splenomegaly. 

The disease affects persons of both sexes, usually in the middl e peri od .of 
to 55 years of age ; but it lias been described~lh'~ybunger and in 
older individuals. Of the exciting cause nothing is known. It does not 
ap[)car to related to any of the known infective organisms. 

Symptoms. —The (earliest complaint is usually of he^ache, migraine or 
a sensation of bursting in the head, pains m tSe splenic region, 
epistaxis or bleeding from the mucous membrane of the nose or mouth. At 
this stage the cyanosis is often not marked, or only becomes evident on 
exertion ; it is most obvious in the lips, ears and finger-tips. The general 
appearance is bluish-red rather than the dark blue of pulmonary cyanosis. 
The vascular engorgement can be best observed in the tongue, fauces, con- 
juiictivic and retina. 

The spleen is usually enlarged and hard, but does not often reach any 
great size, seldom being palpable below the level of the umbilicus. It is 
not tencb'T to palpation, though there is often some pain in this region. 

The urine often contains a moderate amount of albumin, and a few 
hyaline or granular casts, and has several times been observed highly coloured 
with urobilin. 

The blood-pressure is usually, but not always, above the normal ; though 
in some cases it has been found very high, above 200 mm. of Hg. Hence 
some authors have used the name polycythiemia hypertonica. 

Examination of the blood shows from red coi- 

puscles, which are stated to be often slightly below the normal in diameter.^ 
They are well formed and stain well. There is nearly always a leuco^tosis 
even a§ iiigli as iO.QOQ, due to the increa^e^.m Jtbe 

Once or twice a leucopeuia lias teen recorded. Normoblasts are nearly 
always present, and megaloblasts and myelocytes, very frequently. The 
hfiBmoglobin is usually atove 100 per uent., aud may reach as high as 200 per 
ce^t.", out the colour index b^selcjpm above 1. Other changes, e.g. in 
viscosity, coagulability, 8j)ecif[c gravity and total volume have been noted, 
but at present in too few instances to justify a definite statement. Enlarge- 
ment of the liycr is common, and aMiaeiiUl wea]^ 

Course. -In many Instances the disease is apparently non-progressive, 
in others there appear to be intermissions alternating with exacerbations. 

Complications. — Jaundice, hsemorrhiige from the jniicpus lUQiubranes, 
eo^ihxomplajgia, pigipentatioa of the akin, and gradual failure of the heart 
are the coin[)!icati6n8 most frequently observed. Death occurs from cerebral 
or mej^ijgg^l haemorrhage, with a sudden increase in the cyanosis, or from 
intercurrent dlseAS'er " ^ 
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/ entirely symptomatic. The cyanosis and high blood- 
pressure may be relieved, temporarily at least, Splenectomy 

has failed. X-ray applications have occasionally appeared to do good. 
Light diet, abstinence from alcohol, freedom from mental worry, avoidance 
of sudden exertion, and careful regulation of the bowels appear to bo the 
best means of keeping the patient in comfort. More recently the administra* 
tion of phenyl-hydrazine, in doses of 2 to 3 grs., lias been recommended. 
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AN/EMIA 

(A) SECONDARY ANEMIA 

Definition.— A secondary anaemia is a condition which can be traced 
to an ascertainable cause, the removal of which leads to restoration of the 
normal state. 

The above definition is obviously defective, but it will be made more 
intelligible by what follows. 

iEtiology.— (a) The most obvious cause of a secondary ameinia is the 
occurrence of hae morrhag e. From whatever source this may arise the effect 
upon the circulation is immediate and pro])ortionate to the amount of the 
loss. Apart from trauma, the most common causes of severe loss of blood 
are haemorrhages from the stomach and intestinal tract. Profound anicmia 
may also occur from Jia3morrhage from the urinary organs. 

(h) Ana3mia due to the action of poisons, either mineral, chemical oi 
bacteriological. Among the mineral poisons lead takes the first place ; 
other metals are not prominent. Of purely chelrucal poisons the members of 
the ni1;)ro ~i>-eJlzene group have in the past given rise to some severe cases, (‘ven 
before the Great War ; Imt the poisons of the infectivc.dhiJiaii^s are the most 
frequent cause of antemia of this type. All thel^^ctipus feyprs, the poisons 
of syphilis and malaria, and probably the toxins o? various intestinal infec- 
tions produce aT dealer or lesser degree of anaemia. A chronic infective 
process in the dcpt^l, sdyjaulij tonsils, and other lymphatic structures 

of the joaso-piharynx is a frequent cause of anaemia. It is of course difficult 
to separate the different factors in this connection. For example, the anaunia 
of c q u ge pital syphilis is often striking, but the fact that many cases of the 
disease do not show any anaemia at all, renders it doubtful whether in any 
given case there are not other factors at work. This is almost certainly the 
case in chronic tuberculosis, which does not appear, in the absence of compli- 
cations, td T%"'fh’e1fEt1jse of any alteration in the blood. 

In the case of the parasitic worms there is a twofold possibility. The 
anaemia may be due to the actual loss of as, for example, in the case of 
infection with the A nhyldSto^a or the worms may produce a 

jboxaemia which leads' to the destruction of the hoBinoglobin and the corpuscles. 

(6)’An8emias due to defective putxitip^ are. ^ large and varied group. 
They include not only the an^imas directly to be traced to an insufficiency 
of food, or to the absence of some essential element, such as a vitamin, but 
also those which may be broadly called the anaemias of cachexia. 
disease , chronic ^jOephritis, chronic s^p uration and fi|), yonic ip fi^ g eation may 
any of them produce a niarked^ansemia, whicTi may no doubt often be partially 
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toxic ; but it is also probably partly the result of defective assimilation of food. 
The extreme instance is a carci noma of the (nso pha gim oc^gJLtJte^s^ 
which absolutely prevents the ingesSoh of sufficient nourishment. 

Symptoms. — The recognition of an aneemia due to hromorrlyijg^, is as a 
rule easy. The patient is res tless ^ thirsty, with a small pulse, and obviously 
jTjanched. In severe haoraorrhage the red blood corpuscles may be reduced 
to a half or even a quarter of the normal ; the haemoglobin suffers to a greater 
degree. It is possible to lose several pints of blood without a fatal issue. 
If the ha3morrhage be arrested, regeneration begins with great rapidity ; and 
this is especially true of the corpuscular elements, while the haemoglobin is 
reconstituted more slowly. Thus, after a severe haeniateraesis, the number 
of erythrocytes may be normal in 3 to 4 weeks, but the haemoglobin will not 
recover its standard for some weeks later. In the stage of recovery the 
greatest attention should be |>aid to the condition of the heart-muscle ; 
dilatation and the consequent breathlessness frequently persist for some 
weeks or even months after the onset. 

In all these secondary annemias the alteration in the blood is approxi- 
mately the same. There is a diminution in the number of erythrocytes, with 
a still greater ^iWQUtion in the amount of haOThoglobin, so that the colour 
index is below the normal, and does not usually. rise above 0*6 or 0*7. The 
number of leucocytes is, on the other hand, not as a rule markedly abnormal ; 
in special cases, as, e.g., after haemorrhage, polymorphonuclear leucocytosis 
is frequent for a few days and nucleated red corpuscles are noticeable ; 
and as is well known in typhoid fever there is a leuoopenia, but generally 
the secondary anaemias are not characterized by abnormalities in this 
direction. 

Diagnosis. -In many instances the origin of a secondary anasmia is easily 
discerned, and with the removal of the cause the anaemia usually quickly 
disappears. In other instances, though the blood-picture constantly presents 
the above features characteristic of a secondary anaemia, the cause eludes the 
acumen of the physician. It was, for example, many years aRiex the xdiiucal 
recognitifiij^._pf ‘‘ miners’ anaemia ” that the infection with ankyloatoma 
was recognized as the cause. 

- detection of the cause, and its appropriate 

treatment, the anaemia does not as a rule persist. Tonics such as jron an d 
arsepip help recovery, and convalescence is often made more rapid by removal 
to a bracing and invigorating climate. It is only rarely that any more 
strenuous treatment is required. Good hygiene and careful feeding are 
necessary. 


(B) PRIMARY ANiEMIA 
PERNICIOUS ANiEMIA 

Synonyms. — Addison’s Anaemia; Idiopathic Anaemia. 

Definition. — A severe progressive anaemia of unknown causation, char- 
acterized by destruction of the red corpuscles, a high colour iudex^^and. a 
leuco|)erua,. It is of course not a primary anaemia in the strict sense of the 
iVO'td, since it is obviously a disease of much besides the blood, but until 
further knowledge of its essential nature is obtained it is convenient to keej) 
the conventional term of classification. 
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4 ^ iEtiology. — Addison was the first to describe an idiopathic an®mia 
f6f severe type progressing to a fatal termination. Since his time the exist- 
ence of such an entity has been called in question, and some types of severe 
anaemia have been successfully differentiated ; but there remains a, group 
which has certain well-defined characteristics, for which it has bee/i found 
impossible to assign a cause, and which as a rule p rogresses st(>adily , through 
with remissions, to a fatal issue. The disease is found m alt civilized 
’ 4 ;ountrieL There iriFeason toTelieve in a family predisposition, manifested 
in several members of one or more giun'ratidns. The disease is met with 
in all classes. It is chiefly one of middle life ; indeed, it is doubtful whether 
the grave anaemias of children belong to the same category. Jdak&.4tre much 
more commonly afiected than females, in the proportion of twp*.tQ one. It 
is found alike in those who have suffered a variety of illnesses and in those 
who have enjoyed robust health. There is no kuow'ii cause pi. the disease. 
Hunter has emphasized that oral sepsis is the cause of the ameinia, but in our 
opinion the latter is too frequent a ])henomcnon to permit us to regard the 
former as more than a contributory cause. Achlorhjylria is a constant 
phenomenon. It is maintained by some authorities that it ia-Jthe essential 
underlying cause both of the anaemia and of the combined degeneration of 
tne’cqr^ and that the family predisposition to these disease.s, noted nbove, 
is*^ue to the existence of a familial achylia gastrica. The recent work of 
Minot and Murphy on the therapeutic benefits of non-])iotein, iron-free 
extracts of mammalian liver suggests that these have a specific action on tin* 
production and maturation of erythioblasts in tlui bone-marrow, and would 
appear to indicate that the disordered haBmopoiesis is of the nature of a 
“ ^ficiency disease.” 

‘Pathology. — The morbid anatomy is for the most part uniliuminating. 
The body is not as a rule wasted to a marked degree ; all the internal organs 
are bloodless, but in other respects are normal to the naked eye. There are 
often a few petechial haemorrhages in the serous membranes, and there is a 
marked degree of f atty degenerat ion of the heart rnuscje (“ tabby cat ” 
striation). The striking feature o? all cases of idiopatETc anaemia is ther-dur 
posit of free iron in the tissues of the body ; the liver and kidneys shttY?,. this 
phenomenon best, but it is often present In the heart-muscle, in the giipra- 
roiiah bcFdife&j in the mucosa of the intestine, in the spleen, and in the ^bone- 
marrow. This “ Prussian-blue ” reaction is so character ihtic of the true 
pernicious anajmia that where it fails the diagnosis must be held doubtful. 
The bone-marrow is usually of a deep red colour, due to erythroblastic 
activity. The cells present are for the most [)art large nucleated red cells, 
whicli are greatly in excess of those formed in normal marrow^; but general 
activity of all varieties of cell is marked. Be.sides these changes there is 
generally little or nothing to attract attention. Tin* lymphatic glands are 
seldom enlarged. 

Symptoms. —The onset of the disease is slow’ and insidious ; the })atient 
can rarely assign an exact date to the first beginnings ; he has only slowly 
become conscious of failing strength, or of breathlessness on exertion, or 
that his friends have commented on his appearance, which at once suggests 
the nature of the disease. The complexion is waxy, with a faint lemon - 
yellow tint, sometimes most apparent in the sclerotics. 'Jdie lips and gums 
are bloodless, and there are often slight hsemorrhages from the mucous 
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membrane of the m outh . On examination smaU . pctcptol 
cnay "Be Found i n the sig n, and in the majority of cases i n^^e yetin a. and some- 
times in the conmnctiva. Epistaxis is not uncommon ; but other hH3mor- 
rhages are rare. L^^^ma of the ieet and ankles is often present. The mus^jilar 
weaiui(m.ia extreme, and the mental condition. dull. Physical examination 
does not add much to these signs. A relatively good state of imtriti^p^^ 
combined with pallor, is very characteristic. Cardiac murmurs are often 
present, and the heart may show some slight degree of dilatation. The apleen 
is pajpabie in about a third of all cases, but rarely reaches any considerable 
size. .Esyer is generally present at some time during the course of the illness, 
but is seldom high ; it is often of an intej-mittent type. Soxc ton^e is 
common. Diarrhcea is a frequent feature, and is sometimes intractable. 
ThTtlrine is of a deep colour due to the presence of urobilin. In about half 
the cases there is, especially late in_the disease, evidence of the exTsTence of a 
combined lateral and posterior degeneration of the spinal cord, revealed by 
sensory disturbances of the lower limbs”, and by paralysis and ataxia, often 
associated with spasticity. 
d(' y('lo|im^jyUiie 

'"“'The blood of such a patient shows striking characters. The number of 
the red corpuscles is always low, often less than 1,000,000 per c.mm.,the shapes 
and sizes of the cells are varied, but increase of cells above -the normal size 
is very characteristic ; the staining reactions abnormal ; and there are 
always present nucleated red corpuscles, both nprii^o blasts and megalpblasts. 
A certain number of reticulocy tes may sometimes be present, espexjially 
asvsociated with pc rio ( 1 s ol " rcnussio n and also after the commencemenj, pf 
liver. Iriialmcnt. Tlie ha3mogIobin is diminished but usually in much less 
proportion than the corpuscles, so that tlie colour index is high ; nearly 
always above 1, and sometimes reaching as much as 2, or even higher. The 
white cells are diminished, the diminution being due chiefly to the decrease 
in tiie number of the polymorplionuclear cells ; a common figure is from 2000 
to dUOO ])er c.mm. The blood-platelets are generally diminished in number, 
hut the coagulabilit y and the Weeding- time are usually normal. 

A feature of the disease is that the gravity of the.,C 9 ^ dDes.jaotnoijje5pQnd 
to the severity of the blood disorder. * It not infrequently happens that the 
patieifC niay feel better and even fairly well, less breathless and able to walk, 
or even to do a little light work, with at the same time a blood-picture 
characteristic of the disease. Vice versa the condition of the blood may 
be improving steadily towards a normal state while the patient is obviously 
going fast downhill. , / 

Another curious phenomenon is the occurrence of blood -crises, in which 
the peripheral circulation is flood ed with nucleated red corpuscles for a few 
days, and the nu mbers of the corpus cles and the ratio of the hflpmojgiojnn 
take an y ipward bound 

HKaigndSs.” it;.; accurate diagnosis of this disease is difficult without 
the frequent aid of skilled laboratory assistance. Tliere are several anaemias 
of a severe type which a careful examination of the bloud can alone differenti- 
ate from idiopathic ansoraia. Certain cases of infective endocarditis, of 
septicaamia, of gastric cancer, or of parasitic intestinal disease show symptoms 
which offer a close resemblance to those of idiopathic ancemia. On the other 
hand, from time to time there occur ca.ses in which the blood-picture is that 
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of idiopathic anaemia, but the general symptoms and the course differ widely. 
To sum up : any severe anoemia which presents the blood-picture character- 
istic of pernicious anaemia, without any discoverable reason, should be 
considered to belong to this category, and the prognosis and treatment 
adjusted to the diagnosis. 

Prognosis. — While the course and duration of a typical ])ernicious 
anaemia are on the whole progressive and short, there is no doubt tliat patients 
suffering from this disease have remissions, during wiiich they not only are 
able to resume their ordinary life, but their blood often returns almost to a 
normal condition. Such remissions are usually brief, and a <luration of two 
years is about the usual limit. Death generally occurs as a result of the in- 
creasing exhaustion ; and the last stages are frequently (hose of coma. 
Recovery is exceptional, but does occur with some frequency. It is, of 
course, always open to the objection that the patient who recovers was not 
really suffering from Addisonian anaemia, but in late years the careful 
diagnosis of these cases has lessened the value of this criticism. In a disease 
in wdiich remissions and relapses are so common it is difficult to estimate the 
proportion of true recoveries, but it is certainly as high as 10 per cent, and 
may be as much as 2() per (‘(‘nt. 

The foregoing paragraph, written some three years ago, must now be 
considerably modified in view of the remarkable results of the treatment 
with liver and extracts of liver. It can be stated with confidence 
that a patient suffering from pernicious aneernia, if he is able to 
assimilate liver or liver extract, can expect a rapid return to a fairly normal 
life, so long as he continues ..the treatment. The beneficial effects of the 

treatment are generally established at once, and within a psxiod of twp 

morit^ the red blood-corpuscle count will have reached from 4 to 5 millions 
pere.mm., with a cessation of other symptojus and a restoration of muscular 
and mental power. An exception must apparently be made in the case 
of patients who at the beginning of the treatment have already shown signs 
of involvement of the nervous system, .^ubacute combiaed degeneration | 
ftLth,^3®rd is probably not influenced by the treatment. V J * / . , 

Treatment.— Atlentibn should, of course, be paid to all possible sources 
of sepsis, such as in tKe mouth, the tongue and the fauces ; but in severe 
cases it Is better to delay any operative procedure until the condition has 
begun to improve. 

The treatment of pernicious anaemia ha^s been revolutionized by the 
discovery of the remarkable effect of a diet of mammalian liver. The quantity 
required appears to vary with individuals, but it is best to aim at the 4 ^^ 
soi’ption of half a pound of liver daily. It may be administered by any 
method, palatable to the patient. According to Minot and 

Murphy, however, it should not be subjected to prolonged boiling^ 
extracts have now been prepared by several of the well-known chemical 
houses, and have been proved equally efficacious with the raw liver. They 
are more easily administered, as they arc in the form of a deliquescent powder, 
soluble in hot water. The resulting liquid can be flavoured to the patient’s 
taste. The dose of these extracts is stated in terms of the quantity of raw 
liver from which they have been prepared, and should be the equivalent of at- 
least half a pound daily. The chief difficulty encountered is to secure that 
the patients shall take and assimilate the required amounts. In some cases 
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it b necessary to begin with less than the desired amount and to increase the 
dosage gradually. The progress can be^heat 

whic/T increase in number by leaps and bounds ; but in 
most cases a sufficient indication can be secured by frequent estimations of 
the numbers of the erythrocytes. The liver treatment should be continued 
after restoration to apparent health, since it is probable that, though it so 
favourably affects the anaBmia, it does not attack the unknown underlying 
cause. Patients in the conv alescent stag e should take the liver ^xty^cf ^ tkl V? 
days in each weef i aiid in most cases will require to do so permanently . 
As regards other itejns of the diet, so soon as the general condition alfow^, 
the patient should receive a gene rous allowance of fresh meat, fresh fruit and 
veg^a^j^is. ' ' 

The achlqrhydrui, wiiich is a common feature of the disease, is best 
treated by dilute .UydPQC hi tl^ce times a d^ 
{vide p. 527). Some authoritit'-s consider this drug as an essential part of the 
treatment, to be continued indefinitely. Transfusion wij;h wh o le citrated 
or dcdihrinatcMl bipod is j^^_vuluabl(‘ method of treatment in imnst 

seems to he byttm tp ^iye transfusions olnipdei^^te 

rather than larger single quantities. Some 
physicians have found splenectomy to he effective in rescuing patients in the 
last. stag(‘s of exhaustion. It is most successful in patients in wljoni the 
spleen is definitely (‘iilarged. In view of the results of liver treatment, this 
method of treatment will, however, probably disappear. 


An-«mia Gravis of C^ilLDRE^^ 

The type of pernicious anaemia described above occurs in children with 
; so rarely that a critical examination of the records 
reveals less than a dozen cases which could be so classified with any degree 
of confidence. Aiueniia, however, of a similarly severe and usually 
JiltoLAyRP is luU uncommon below the age of "^puberty, and possibly" 
may be the same disease. It is often recorded under the title of “ 

Angiinia./’ but since this is an appellation which Ls suitable to, and has been 
employed for, a variety of widely different conditions, it is preferable to 
speak of it as “ Anemia Gravis.” 

Pathology. — Regarding pathogenesis, there is nothing to add to what 
has been said in the preceding section, except that the phenomena of s pinal 
cord d^eneration have not been observed in the child. The mmbid anatomy 
of the falial cases is of the^jperaiciqus anaemia of adults ; the 

sthkiug difference is in the conditioir~of the fione'marrp.w ; instead of the 
reddish tint there is a complete absence of colour, the red iparrpw 

hplM rcpljjjg^d by yellowiakiAt throughout the. length of the. bone. 

Symptoms.- — Like pernicious anaemia, the onset is insidious, with lassi- 
tude, breathlessness and steadily increasing pallor ; there is the same lepipp- 

sclerotics ; the same marked diminutionTn the 
number of the red corpuscles ; and the same leuccq)enia. On the other 
hand, the haemoglobin is destroyed more rapidly, so Thai there is a low rather 
\ the qi^k§,fe?d .^ythmcyiys, \>ffiich arrsd sTritingj 
a feature of the blood-picture of pernicious anaemia, ary in tjbe child almost | 
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entirely absent. The tendency to 8u bn ; ^ucQua an d anhmiti^nftniiR hffiTTunrrbapri* 
is in both pronoMJSed ; re tinal iiapyiioiTha fy^fl ajp r>rkt3Q.innn ; but haemorrhages, 
other than p^s ^xis . of any degree oif severity, are as uncommon as in the 
adult disease. As in pernicious anaemia, fever is present at some period in 
the course of the illness, but it is a less striking feature ; rarely there is an 
intermittent pyrexia, with comparatively high peaks of 103 to 104. The 
teeth, tongue, gums and fauces do not generally present the inflammatory 
lesions which are common in the adult ; but, as in pernicious aniemia, the 
spleen usually is moderately enlarged. Diarrhoea is not seen, and the urine 
does not, as a rule, show the urobilin which is common in the adult. 

Course. — The course of the disease is similar to that of pernicious ancemia, 
the difference being that the remissions which are not uncommon in the adult 
are rare in the child, in whom'^fea^dy deterioration to a fatal issjgie is the rule. 
But just as there are cases of typical pernicious anaemia which after a period 
of severe cachexia ultimately recover completely, so in children a condition, 
which in many respects resembles the severest type of the disease, after some 
months progresses to health. 

Treatment. — This is the same as in adults, but so far liver treatment 
has not seemed to give the remarkable results obtained in the adult form of the 
disease. 


SlCKLE-CELLKl) A^JFMIA 

Definition. —A severe amemia, characterized by the a])])earance in the 
blood of a number of red blood corpuscles of a peculiar sickle shape. 

iEtioIogy and Pathology. — Uj) to the juesent time the disease has 
been observed only in the negro. It is hereditary and jamilial. In the 
affected families some memb)ers who have sickle cells in their blood do not 
^ suffer from anaemia. The dLsease usually dates from infancy. Of its ess(*ntial 
/cause, nothing is known. The post-mortem appearances do not throw any 
light upon the pathology. 

Symptoms. — The patients are obviously anaiinic, and the scleioiics 
exhibit a greenish-yellow tinge. The l iver is bulky, but the s pleen is n ot 
enlarged. The disease is characterized by intermTftent j)aroxysms of fever, 
upTo 103 or 104 degrees, with severe stahbing paihs In the muscles an 
which last for two or three week^' Tn tlnrintervals, the patients suffer but 
little, thougK'''they are listless and deprcs.sed. The red blood corpuscles in 
the intervals reach to a number of about 3,000,000 per c.mm., but during 
the paroxysms they rapidly fall to less than half that number. The white 
cells arc usually about 15^000 per c.mm., but may rise to as much as 40,000.. 
The sickle-shaped corpuscles arc in varying numbers. They appear to 
increase in number on a warm slide. The coagulation-time, the bleeding- 
time, the fragility of the corpuscles, and the numbers of platelets are all 
within normal limits. 

Course and Prognosis. — The course of the disease is slow but pro- 
gressive, and death usually occurs before the age of thirty. 

Treatment.— Tip to the present time, no treatment has appeared materi- 
ally to influence the progress of the disease. 
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Synonym. — Green Sickness. 

Definition. — A disease, peculiar to young women, characterized by an 
anaemia due essentially to a diminution in the amount of haemoglobin. 

iEtiology. — It is a disorder of girls or near the age of puberty, and of 
young women. It is said to occur in boys also, but this is extremely doubtful. 
It is a disease of ciyilized r^ces, and is more common in the to^n than in 
the country. Heredity and family influences play no part in its production. 
It is most common in the illrfed and jiYcrworked factory hand, who has to 
spend long hours in close rooms at a period wlien her growth and develop- 
ment are making the greatest demands on her strength ; but these are not 
essential conditions, as is evidenced by its occurrence among the giria of 
wealthy families living under the bt^st conditions. Many other caitses have 
been alleged, ffuch as tight-lacing, neglect of the teeth, imi)rpper food, habitual 
constipation, and emotional disturbances, for instance the pangs of unrequited 
love ; out when all is said, the real cause remains undiscovered. What is 
certain is that, whatever be the reason, the disorder is much less common 
in the last ten years than it was previously. The age at which it usually 
makes its appearance is between the fifteenth and the twentieth year 
of life. 

Pathology. — The hypotheses published on the pathology of chlorosis 
are as numerous and as ill-supported by good evidence as are the guesses 
at its causation. About the only remark which can safely be made on this 
head is that measures directed to the cure of the anaemia usually result 
quickly in the disappearance of all the symptoms of the disorder ; in the 
present state of knowledge it remains a primary ansBMua. 

Symptoms. — The chlorotic girl is usually well-developed, even fat. Her 
pallor is striking both in its degree and in its peculiar greenish tint, from which 
the disorder derives its name. The mucous membranes have scarcely a 
tinge of colour ; the sclerotics are bluish ; and there is often a slight oedema 
of the skin of the giving it a puffy appearance. The patients complain 
of bxfiathlessmess, of swelling „of_the feet and ankles, of faiuling attai^jJ^, of 
irritability of temper, and of J.o ^spirits. Headache, pain after food, and 
conaiipation are often present ; and there is nearly always dlsluxbance of 
the menstrual functions, either amenoxihoea, or less commonly men orrhagia ; 
there Is usually also exaggeration of the symptoms at the menstrual periods. 
Epistaxis sometimes occurs, but as a rule there is no other tendency to 
hffimorrhage. The appetite is variable and there is often caprice for unusual 
forms of food or drink. The patients may take large quantities of add 
liquids ; or eat Indigestible materials such as chalk or earth. Painin the 
stomach, eructatuins and v q mi ting are commonr Tlie hydrochloric acid 
oLlih^ gastric juice is commonly incxcased* 

The blood is pale and watery, its total volume increased by an abnormal 
amount of plasma ; the red corpuscles usually somewhat decreased in 
number to 4,000,000 or less, the hocmoglobin fiOper cent, or less of the normal ; 
and the leucocytes remain in normal or in slightly increased number, the 
increase if present being due to the polymorphonuclear cells. Under the 
microscope, the red corpuscles are of various shapes and sizes, and take 
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stains capriciously (poljchromatophiiia). Nuc^lcated red corpusrios are 
uncommon, and abnormal forms of leucocytes are very rare. 

The heart is usually diMed to a moderate degree ; and pt ^itatio p and 
prsBc or^ia ] pain are commonT' Pressure oyer the agex of the h^rt is often 
very gainful. On auscultation a systolic purofiur is frequently present^ — 
often a?"Hie apex but nearly always at tSe base of the heart — the so-called 
hsamic murmur. Over the jugular vein at the root of t he neck a loud, harsh, 
continuous murmur, the hruit de diahlCy is heard. This murmur, though most 
often found in chlorotic patients, is not peculiar to this disease, for it is 
found in other forms of severe anaemia. 

Chlorosis is an afebrile disorder, but in exceptional instances there is a 
slight rise of temperature, easily controlled by rest . 

Complications. — The only complication met with in chlorosis is thxiftttju 
bosis of veins, and this is rare. The vein most froquentiv involved is the 
femoral ; But there are records of tlirombosis of the longitudinal sinus and 
even of the veins of the retina. Whenever a large vein such as the femoral 
is thrombosed there is a possible risk of pulmonary eiuholism. 

Diagnosis. — Usually the condition can be recognized at a glance, and the 
only error at all likely is to mistake the qarly anJBinia of tuberculosis or of 
Bright’s disease for the simple anfomia. The failure pf treatment quickly 

corrects • 

i^rognosis. — -There is no disease which is more amenable to treatment 
than chlorosis, and though in a few erases recovery may be delayed for 
some weeks it is usually complete and permanent. Recurrences are not 
very common. 

Treatment. — It is almost permissible to speak of iron as a specific drug 
in the treatment of chlorosis. It may be given in any easily assimilable 
form : reduced iron, citrate of iron and ammonium, Blaud’s j.)ill, or one of 
the ferruginous waters. Arsenic is also of value. Apart from iron, the 
physician must pay attention to the relief of the constipation, and for this 
there is no better remedy than aloes. To these remedie-s it is only necessary 
to add rest in bed for a severe case, and fresh air and moderate exercise for 
the convalescent. The diet should be simple and such as does not lead to 
the symptoms of indigestion. It is not necessary to give any cardiac toni(;s, 
and in fact it is wise to avoid any mention of dilatation ; the chlorotic girl 
is only too ready to diagnose heart disease for herself. 


LEUKipiIA 

Definition. ~X disease characterized by increase of one ot more of the 
leucocytic elements of the blood. 

iStiology. — The predisposing and exciting causes of the affection are 
equally unknown. It is recognized in all civih'zfid countrieH, and in them affects 
all races ; there is no evidence that it is inherited — indeed, hejilthy (diildren 
have been born of mothers suffering from the disease — nor is it a family 
affection. It occurs at all ages from infancy to old age : Uoof 

9I ticcuir in children under IQ yearToTage* wh^jii^ 

Pxedominantly,in a(|p l^^ : the two sexes are 

affect^ about equally. 
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A possible concey)tion is that the hflemopoietic system is liable to attack 
by a variety of toxins having affinity for different portions of the system, 
manufactured within the body in morbid conditions whether these are of 
bacterial origin or not. 

As to the exciting cause of the disease we are ignorant. If the acute 
form be studied aloiu; it is difficult to resist the conception of an acute in- 
fection. However, in spite of the occasional discovery of streptococcal 
infection, it is agreed that there is no positive evidence ; and at present 
no other parasite has found acceptance. Moreover, however plausible such 
an explanation may be for the acute form, it leaves us without an adequate 
hypothesis for the more chronic type, and in our view no explanation which 
would separate the two groups can be satisfactory. 

Types of the Disease. — The disease is met with principally in two 
forms, distinguished from each other by the usual course of tlie illness as 
well as by the characteristic alteration of the blood. These two types are 
calhid- -(a) the myelocytic type, and (b) the ly^mphocy tic type. These 
will be* described separately, but it is necessary to rnelaf Ion briefly some other 
varieties about wliicii t (lere has been and there still is considerable diversity 
of opinion. 

lenJccemias. — This term is frequently employed to indicate those 
cases of the afft'ction in which neither the myelocytic nor the lymphocytic 
type appears to predominate. It is, however, a mistake to make use of a term 
wiiich merely serves to confuse further a subject already presenting much 
difficulty in classihcation, and it is best to adopt Cabot’s rule that where 
tkereps a large proportion of granular cells, polymorphonuclear, eosinophil, 
basopiill or"" myelocytic, the designation should De “ myelocytic leuheemia,” 
evim though th(5'7^tTO?Titag'e of non-granular forms is high. 

A4euk(JBmiQ.. cumbrous and contradictory title is given 

to cases oTifh ft fWseaf^ ’which run their course without any inoreasQ ijLtbfi total 
number of leucocytes circulating in the blood. Such cases are uncommon, 
ahTtllTs EffOTS" usuaTto find the initial fall in the numbers is only temporary 
and there is a steadily increasing preponderance of myelocytes or of lympho- 
cytes. The clue to the right appreciation is given by a close study of the 
forms of leucocytes which are present. Thus in a boy with only leuco- 
cytes a differential count showed that 85 per cent, of these were lymphocytes. 
In some few of tiiese cases the diagnosis remains uncertain until death, when 
the leucocytic infiltration of the organs usually gives the required information. 
Instead of the title used above it is preferable to speak of leukaemia without 
leucocyt of^js . 

Ajplnstic ancemia . — This is another term which has been unfortunately 
em{)loyed to denote the ftbsenc^e^of leucaGy:to. 9 i 8 in a disease which otherwise 
has most of the features of leukaemia. The conception which underlies the 
name is that the haemopoietic system has been so paralysed that it has 
entirely ceased to produce the elements of the blood. This condition, how- 
ever, is not confined to leukajinia, but occurs in other forms of anaemia. The 
majority of cases which have been published with this title are probably 
instances of leukaemia without leucocytqsis, but they also include unusual 
types of pernicious anaemia, an^ posJmly some few cases of the moat severe 
type of piirpurirbam CTF ^ It is a disputable point whether there is 

aiiyT5f ITl Ws'e verTl^^ anaemia other than these three diseases, but 
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the more closely the records of the cases are scrutinized the less reason there 
appears for the introduction of a new type. 

The term ‘‘ leukanffiinia has also been employed to describe cases of 
this type: and “ pseudo-leukanfeniia,” specially on the (Jontinent, denotes 
the same group. 

There is a small group of cases in which the changes in the blood are those 
of leukaemia, myelocytic or lymphocytic, but the nature and growth of the 
glandular swellings resemble those of a neoplasm. They fall into two divisions 
— (a) clilorpraa ; (b) sarcomata originating in the lymphoid tissues of one 
or other of the glandular organs of the body. These growths are rare and 
should in the present state of our knowledge be separated from leukaiinia. 

Pathology.— The view adopted here is that leukaemia is one disease, 
affecting the whole baoinopoietic system, marrow, glands, spleen and lymphioid 
tissues of the viscera, with special incidence on one or other of these structures 
in different cases. The more closely the different types are studied the more 
clearly does tlie essential similarity appear. Tlie older conception of two 
sharply differentiated tyj)es, myelogenous and Iym[)hogenoiis, arising re- 
spectively in the boTie marrow and the lymphoid tissue's, was urged by 
Ehrlich and his ])upils, but it is now generally agreed that both are 

^i^elogenous, and that the various types of cell probably originate' from oiu' 
primitive marrow-cell. 

The hypothesis that leukaemia is of the nat ure of a malignant new growth 
of the system does not appear to be tenable, if only because it fails to offer 
any e.xplanation of the cases of fulminating leuka}mia, in which death occurs 
in a very few days. 

The changes which are found in the body are almost confined to the 
haemopoietic system, and to the lymphoid tissues of the organs. The Uone- 
marrow is unusually red in colour, and. in the rnyelocytic ty pe verges on a 
purple tint. Micfdscopically, there is an abiiiTJance of mononuclear iion- 
granular cells in all types, and in the myelocytic variety a JargO numb er of 
.jjiJUy- differentia ted granular cells. There is also a marked increase in the 
number of nucleated erythrocytes. 

The blood is often of a greyish colour, due to the preponderance of 
leucocytes, and the serum opaquely milky. The sydeen is always en lj^irged 
and in the myelocytic type is often larger than in any blheTTlTSea^', and not 
infrequently contains large pale infarcts consisting of agglomerations ol 
leucocytes ; or of degenerated tissue, partly caseous, ])artly hyaline. 

The liver is, large, firm and of a ])ale yellow tint, or mottled with small 
whitisET areas. Microscopically, the periportal and capillary spaces are 
thronged with leucocytes, myelocytes in the one form and lymphocytes in 
the other. In the more acute cases these deposits are more scattered, and 
considerable search will be necessary to find them. 

The kidneys are large and sometimes mottled with htemorrhages. Under 
the ihicrosbbpe tlie^ interstitial tissue is so crowded with the myelocytic or 
lymphocytic cells as occasionally to obscure the structure of the organs. 

Th^ lungs also show the same microscopic characters, especially 
undef^^TEe^^leursB, and the heart muscle, besides the fatty degeneration 
which accompanies any form of severe anaemia, shows similar patches of 
infiltration. 

Peteehiae are often found in the pericardial and pleural membranes, and 
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occasionally in the mucous membranes of the intestine, but extensive 
hsemorrhages are unusual. A special type of haemorrhage is occasionally 
se(;n in the retina, constituting “ huikaemic retinitis.” 

Onset. — Clinically there are t vvcT Types 6f tJhse t — the acute and the 
chronic. The rule, though with exceptions, is that the mox£La,Qute the Outset 
the more likely is the disease to assume the lymphocytic form, and the 
chronic^cases arc for the most part of the myeloqyt^^^ There are, 

however, acute cases of the myelocytic type, and even more frequent, especi- 
ally in older patients, are the chronic cases of the lymphocytic variety. It 
is also true, that the classification of the chronic cases usually presents little 
difficulty, and that the “ atypiicaL’* cases are olacute onset and course. The 
terms “ acute ” and “ chronic ” are arbitrary, and their use is determined 
by (a) the mode of onset, and (6) by the duration of the illness, which in 
the acute form rarely exceeds 3 months. 

A. Myelocytic Form. — Symptoms. — The patient seeks medical advice 
either for the increasing lassitude a nd br e af-iAles sness. or for the enlargement 
of the abdomen, due to the mcreasing aixe of thes^en. The ansemia at this 
stage is not marked ; indeed, the appearance is not seldom one of good 
health. Pain is sometimes felt in the left side and would appear to be due 
to the dr aggi ng weight of^ the enlarged spleen. The only other symptom 
at all common Is some “degree of di^.ni|ctrt 

On examination the striking feature is the size of the spleen. It occupies 
the greater part of the left side of the abdomen, often reaching the iliac crest 
and the middle line at the umbilicus. It forms a hard, smooth tumour 
with rounded edges, not tender to palpation, and easily recognized by the 
characteristic notches in the anterior margin. The size tends to vary in the 
course of the disease ; sudden enlargement is due to haemorrhage or infarc- 
tion ; and m^rked^ ^ninu tip n nearly always occurs with the approach of 
"de^i. The liver is always larger than normal, but usually the enlargement 
is moderate. The lymphatic glands are usually palpable in tlie neck, axilla? 
and groins, but rarely form any considerable masses. 

lever is commonly slight and there are often long periods of normal 
tiunperature, interrupted now and then by small rises of short duration to 
101° to 103° F. 

The hlood . — The principal characteristics are progressive loss of haemo- 
globin and of red corpuscles, and increase, frequently enormous, of the 
leucocytes. A large part of this increase is due to the presence of myelocytes, 
though all the other varieties of leucocytes share in it. A typical blood count 
is the following : Red corpuscles, 3,240,000 per c.mm. ; white corpuscles, 
452,000 per c.mm. ; hasmoglobin, 50 per cent. ; colour index, O’ 7. 

Diff ereniial co\{nL p/ — Polymorphonuclear cells, 171,700; , 

lym^IidcyTesp1E5,200 ; large mononuclear leucocytes, 6100; eosinophil 
leucocytes, 8000 ; basophil leucocytes, 7000 ; myelocytes, 214,000. 

Tn this instance there were also present a large number of nucleated red 
corpuscles, both normoblasts and megaloblasts — a common but not invariable 
feature. There are numerous minor changes in shape, size and staining 
reactions of the cells. 

Although the above count is typical, there is a wide variation in the actual 
figures. In the later stages, there is much more anaemia, and often very great 
and sudden alterations in the number of the leucocytes. These may sink 
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almost to normal, or may exceed the numbers of red cor])iiscles, reaching a total 
figure of 1,500, OCX), or even more. The characteristic cell, the myeloc yte , how - 
ever, almost always forms a laigej^QP^OXtipn of the leucc^^^ 

In the apjite pases tliier^ a greater tendency to hiemorrhage, and the 
blood count shows a greater degree dr"ah7omTa7”an'd**T^^ number of 

leucocytes, but with the characteristic (;ell predominating. The spleen is 
often very little e and until the_l^)d is jsxam^ j)ict uresis 

riftlierof an acute a^semia of the pernicimis t^p^ than of a leutimia. 

Cdlifse and Prognosis.— Ttr is h(tt till lisual for the disca.s«* to reach 
a stage in which there is little or no progress, and for months or even for 
years the patients suffer little inconvenience from their affection. The writer 
knows of one instance where the pause was ])roIonged for nearly 7 years, 
and the patient earned his living as a tram-driver without hindrance, although 
the spleen remained large and the blood showed the characteristic changes. 
In a few cases the improvement goes further, and a complete remission occurs 
with disappearance of the spleen beneath tfie ribs, and return of the blood to 
normal conditions. As a rule, however, these remissions are not of long 
duration, and the patient becomes weaker and more anamiic, and dies either 
from exhaustion or from some intercurrent infection. A few instances are 
on record of death from intestinal or gastric haemorrhage. The av erage dum n. 
tion of a large number of cases is 3 to 4 years, but some patients survive for 
10, 12 o r even 15 year s. ^ 

'The ifilf ation of the acute cases is as a rule much shorter ; the patients go 
rapidly downhill and die wTHuFaTew^ weeks of the onset. Even in such cases, 
however, remissions occur, 1i*fe’'hT&y7)‘e'' prolonged for several months. 

B. Lymphocytic Form. — Symptoms. — In the majority of instances of 
lymphocytic leukaunia the onset is acute, with blpp^iHgixoni the gums and the 
and with petechia? in the skin. This is accompanieJTiy a rapidly in- 
creasing anaimia, and often cpiick enlargement of the Ivrapliatic glands pf the 
neck, or less frequently of one of the other grou})s oT glands. Tn tke chronic 
form, more frequent in adults, the onset is mor(‘, often signalized by enlarge- 
ment of the glands than by anaemia and haemorrhages, which with the other 
I symptoms are often late in apj)earing. '|]hte,...>':idespread involvement .at. the 
I lymphatic glands often affords a strikiiig contrast t^ the comparative absence , 
l.,QrenlRrgem<'nt in the myelocytic; form of the diseiise. 

' The haemorrhages occur in any oLlJlg., inu cous membranes, but those of 
the mouth and nose are most common, together with tte profuse pc tcchifle 
scattered all over the body. Retinal heereonhage is common ; and hffitn pr- 
.jjjhage from the urinary tract frequeht though seldom severe. Haemorrhage 
into the meninges Is hot rare towards the end. Haemorrhage into the semi- 
circular canals lias been known to produce Meniere’s symptoms. 

The glands at the angle of the jaw are enlarJ^dTsofF, horadherent to the 
skin, and tend to vary much in size. The axillary and inguinal groups are 
usually unduly palpable, though seldom forming masses; and during life 
it is uncommon to be able to detect any enlargement of the abdominal groups 
though post-mortem these are always of considerable size, and often 
haemorrhagic. 

The liver is always enlarged, sometimes to a considerable size, but the 
spleen is jof ten ^ma^^ it can always be recognized. In exceptional 

cases Tt may even reach the level of the umbilicus. 
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Ffver b always present, and sonietimes remains throughout at a high 
lev^vl, but Ts iiibre^oRen ihT^ in type. The patient is restless, breath- 

less, often in a “ typhoid ” state^ uncionscioiis and suffering from a profuse 
diarrhoea. 

is the development, of lymphf|icl.dfi* 
posits in the skin, similar to tliose found in lymphadenoma ; and a bi-lateraJ 
enlargement of the parotid and lachrymal glands occurs. (“ SSfa lijoz^ s 
Syndrome/’) 

The principal characteristics of the blood are the steady fall in the total 
number of the red corpuscles and of tlie ha3moglobin, and the extraordinarily 
high- piopjJXiioja.jfif JyrophOGKt'^ increased number of white cells. 

The total numbers of these latter seldom reach the figure common in myelo- 
cytic leukeemia. Counts belo.W 50*0W per p.pam. are and those above 

200, (XX) are rare. Often, and e8j)eoiairy in children, the total white count 
is actually below normal, 6000 per c.mm. or less. It is the differential count, 
however, which marks the distinction ; instead of the granular myelocyte, 
which in the myelocytic form occupies the chief place, the non-granular 
“ lympho(;yte ” here forms from 70 per cent, to 99 per cent, of the leucocytes 
present. The precise nature of the “ lymphocyte ” of acute leukaemia is 
uncertain; it is not^be lynjj^ocyt^^^^^^ is probably 

(Cabot) a marrow rather than a lymph-gland cell,” termed by some 
myeloblast.” Some authorities speak of ” large ” and ” small ” lym- 
pliScyies, and liave att«*mpted <o c.orrelat** their predominance with special 
types of t lie disease. ; but all that can be said with certainty is that the greater 
the predominance of the " large, ” form the more acute is the leukaBinia. 

Diagnosis. — The recognition of leukaemia is not as a rule difficult. In the* 
comuionest type of the disease, the splenic tumour can hardly be mistaken., 
Both kidney tumours aud tumours of the intestines are quite unlike it, both 
in general shape, outline and in position, and in any case of doubt the most 
cursory examination of the blood will at once give the proper clue. T ^^ 
only disease .which in the least resembles chronic myelocytic leukaemia is 
ahaemia*" pseudo- leu kaomica infantum" and Tlere the age of the patient and the 
result o{ a careful examination of the blood are sufficient distinctions. Nor 
is it easy to mistake acute lymphocytic leukaemia, provided the blood be 
examined, though here there are certain souires^of error. In j^r^qeyaia. there 
is a marked lymphocytosis, occasionally reaching figures of 100,000 or more. 
In some few cases of s^;p^^ instead of the expected polymorphonuclear 
leucocytosis there is a lymphocytosis ; and in a few cases of genera lized 
sar cQu^ tosis there is an excess of lymphocytes in the circulating blood. The 
tiWil dijEoulty occurs with the atypical forms, and in a few of these it may be 
impossible during life to make an accurate diagnosis. The characteristic 
microscopical changes in the organs and the bone-marrow found post mortem 
are nearly always decisive. The most acute cases of purpura ligaiwrrjckagica 
are distinguished by the absence of the abnormal types orieucoo 3 d»es, and by 
the diminution or absence of the blood platelets. Briefly it may be laid down 
wherever there is, even in the absence of a leucocytosis, a ^r^ominance of 
abnormal cells, whether these Jpe myelocytes or “ lymphocytes,” to the extent 
of 25 per cent., or over, of the total, the dIseMe Is k 

Course and Prognosis. the onset, the shorter is likely 

to be the duration. Some cases are fulminating, the passage from health 
46 
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to death occupying less than a week. The majority of patients die within 
3 months, of haemorrhage, weakness and intercurrent infection. 

Trhe total duration of the chronic type is usually under a year, but 
occasionally life may be prolonged for several years. Remissions of the 
kind met with in myelocytic leukaemia occur but rarely, and recovery is 
probably unknown. 

Treatment. — The treatment of leukaemia is empirical, and the reported 
successes to a considerable extent invalidated by the fact of the natural ** re- 
missions.'* In the acute forms as a general rule the end comes sw iftly, and 
no therapeutic meaMre^tlttheifto employed has seemed'to^do more than defer 
the fatal issue. On the hypothesis that the disease is a toxaemia, the most 
benefit might be expected from the use of remedies of the antiseptic and anti- 
microbic order. NA.phfh^.|pr^fi iri of grninn a day 

appeared to be efficacious in one desperate case, but has failed inHSth^s. 
Ajsenic, iodides, iron, extracts of various organs, and various sera all seem to 
be useless. The use of human blood serum in doses of 10 or 15 c.c. intra- 
venously each day undoubtedly helped, but did not save a patient of the 
writer’s. 

In the chronic myelo(yd/ic form there is more hope. There is now no 
doubt by the application oi X-rays to the region of the splejeij, and also possibly 
to the long bones, a considerable de^'ee' of benefit can bf^ecured. The spleen 
diminishes in size, the anaemia is relieved, and the numbers of leucocytes in 
the circulating blood sink rapidly. In one patient, treatment of this kind, 
prolonged over a period of 9 months, reduced the number of leucocytes to 
less than 9000 per c.mm. witli only an occasional myelocyte, and with marked 
improvement in strength and general health. The improvement was main- 
tained for more than a year, but then relapse occurred, and the end came 
quickly. Other patients have derived even greater benefit, and it is certainly 
possible in the majority of cases to secure by this means a considerable pro- 
longation of life, though there is no good evidence of a permanent cure. As 
regards drugs, a rsenic is certainly useful, and should be used in large doses 
either i n travefiousTy^ by the mouth. Excision of the spleen in this disease,, 
is a dau^erous operation, but of late year.s has been performed with succaaa 
in several cases, without, however, benefiting the, patient otherwise than 
}) Y the remo val of a euinbrous tumour. 


CHLOROMA 

Definition. — A sarcomatous growth of marrow-like tissue with a green 
tint, invading the bones, especially of the skull, accom^nied by changes in 
Theblobd thpae of loutoioia* 

Fallfiology. — The tumours show a vivid green tint which rapidly fades. 
They are found principally in connection with the bones of the orbit, the 
temporal and frontal bones, the vertebrae, ribs and sternum. Metastases 
have been found in the viscera and in the glands, and these do not always 
exhibit the typical green tint. 

Symptoms. — It is a r ape disea se of insidious onset, the early signs being 
simply pallor and listles^e.ss, and headache. The headache is due to the 
pressure of the tumours in the skull, which later produce deformity of the 
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temporal and frontal bones, exophthalmos, papilloedema, and swelling of 
the veins of the head, neck and face. Haemorrhages occur from the mucous 
membranes. The lymphatic glands of the neck and axillsB are enlarged, 
and the spleen usually is palpable. Fever is usual, and rapid wasting occurs. 

The, yood shows^^e cha^es^ characteristic usually of the 
ly mphocytic typ e ; Sut aTfew cas^eslSveTieeirSe^^^^ wnere the predominant 
celTwas ngyel^^ic. 

Dtal^no^. — The only affection which can cause confusion is spprj^a^ 
sarcoma, which gives rise to si niilar tumours of the skull. The distinction is 
made by a blood examination. 

Prognosis and Treatment are hopfibaa. 

Atypical Chloromata. — In addition to the more classical type of 
chloroma, there sometimes occur cases of multiple tumours of bone which 
excite in the haemopoietic tissues a leuksenj ia ” reaction. The reaction may 
be lymphocytic, myelocytic, or myeloblastim The tumours are of the general 
type of sarcomata, and appear to originate in the bone-marrow. They may 
or may not show the green tint characteristic of true chloroma. It is re- 
markable that myelomata in general do not appear to possess the power of 
exciting this “ leukaemic ” reaction. 


ANEMIA PSEUDO-LEUKEMICA INFANTUM (VpN JAKSCIJ) 

Synon3rm. — Splenic Anssmia of Infants. 

Definition. — A disease of infants characterized by great enJargejcient 
of the spleen, a high degree of ansBmia, and the constant presence of rnjelo- 

^Ifetiology. — The affection is confined to t%.first 3 jj^ra and 

the larger at 

which the patients come under observation is 1 _ montl ^ . It affects 
the sexes equally, and does not distinguish races, tKou^T^s are said by 
some authors to be more liable. Heredity plays no part in the causation, 
but there is some evidence of family tendency. No predisposing cause is 
recognised. Rickets, congenital syphilis and marasmic conditions may be 
present, but do not appear to be determining factors. It is a disease of the 
P9QXiWLfil|!8.ses of tjb tpwP never, or rarely, affects the children 

of the w^-to^3o. 

By some authorities it is held that any ansemia in an infant may pass into 
the present disease. 

Relationship to other diseases.— The constant nresenc^ and 

the siz e of sp leen sugg^an but the 

whole c Qur^e ^ tne^ sease is so ujgEI^Iaj^ of Juu kcrob that i t is clear it is 
a differentcUsorder. However, in excej^ional instances, the terminal stages 
have been signalized by an influx of lymphocytes into the circulating blood, 
producing the picture seen in acute lymphocytic leukaemia. Taken as a 
whole, the features of the affection seem to present the picture of an indepen- 
dent entity. 

Symptoms. — The onset of the disease is always insidious, and by the time 
that the increasing pallor or enlargement of the abdornen has excited alarm 
the disease is fully established. Occasionally egis^^jyy^ 
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of i ftr ^iptinn is the earlieat aymptom. The p^tpr, often of j wa^ 

iaai, isa^wajB e x treme. ' ‘'IBJmaciation is seldom marked ; indeed the patients 
are not seldom Tfff! They are always UiatlfiS^i and apatj^^o ; the muscles 
are soft and flabby ; and there is often some oedema ^oT tie^ieet apjl anJULes. 
The trunk an4brabs are spotted .with petechise, which also are sometimes 
seen ifi'TFre mucous membrane the moiith. The abdomen is protuberant 
owing to the siz^e^gf the ^leen, whi6h often reaches the iliac crest and the 
mid<Ue line of tEe belly. I^e organ ia^ard, smooth and free frorp^^^derneas. 
The liver is seldom much enlarged. ¥Ee’ Ijdnphatic gfahds do not often 
appear enlarged during life, though the superficial cervical or axillary glands 
are sometimes palpable ; but after death it is usual to find the mesenteric 
group considerably larger than normal. 

Besides the epistaxis and the petechias already mentioned, hssmorrhage 
is rare, but slight hasmaturia, traces of blood in the motions, and slight 
oozing from the gums have been observed. Fever, rarely above 102® P., 
of an irregular type, is usual, but is not a constant feature, and is of short 
dufSlfbu. A'fever which lasts more than two days is due to some com- 
plication, usually broncho-pneumonia. Diarrhoea occurs in about half the 
cases, and is intermittent and not often severe. But of the fatal cases the 
majority die either of broncho-pneumonia or of uncontrollable diarrhoea. 

Blood . — The eryt-Iirocytes are diminished to 2,500,000 or 3,000,000 per 
c.mrfiTtTnd show some slight alteration in shape and size. Nucleated cells 
are always present — sometimes in large numbers. The lypmog^pbin shows 
a decrease to 20 per-cent, to 40 per cent, of normal, so that the coJaUL 
index is low, from 0;5.tp Q‘7. There is nearly always a leucoc 3 rtosis at some 
time*4uring tKcT course of the disease, but it is moderate; rarely reaching 
above 30,000, and sometimes the number may sink as low as 5000. The 
feature of the blood film is the constant presence oJ{, ^pyelonyt«»f which occur 
in numbers greatly above those found in any other disease except leukteinia, 
tjtijaagk seldom in numbers sufficient to suggest that disease. 

Course and FFd^tlOSiS.- -The course of the disease is slow, but (*n the 
whole tends to recovery in 65 per cent, to. 70 per cent- of cases. A fatal 
issue is usually the tesult of an acute diarrhoea or broncho-pneumonia, and 
apart from these complications recovery is the rule and is complete, the 
children regaining health and strength and rapidly returning to a normal 
growth and development. The duta^tipj^ from 6 to 9 months... Recovery 
is accompanied by so great a diminution in the size of the spleen that it often 
can no longer be ])alpated in the middle of the third year of life, though in a 
few cases it may remain palpable for several years. 

Treatment. — During the more severe and chronic stages of the affection 
all the usual measures to combat anasmia seem to be without result. The 
jpatients do best with abundance of fresh air and light, and should be nursed, 
if possible, in the open air. Careful dieting, with the use of intestinal disin- 
fectants, such aaaaloUiiL^P^es pf 3 to 6grai^^ per diem, is indicated. Splenec- 
tomy has been performed with gdo3 reiJults, but hardly seems necessary, 
since the majority of patients recover. It is probably a wise procedure in 
view of the great loss of hcemoglobin to ggvejron, although no immediate 
result should be expected. Pulv. ferri redacti grs*. i-iij per diem is a suitable 
preparation. ’ ' 
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PURPURA 

Definition. — Purpura is the name applied to spontaneous extravasations 
of blood in and beneath the skin and mucous membranes, of unknown causa* 
tion, more particularly to denote a disease in which extravasations are the 
chief symptom. 

Classification. — It is convenient to divide the cases into classes : 

(1 ) The se^ond^ry.purpuras, those in which the purpura is a manifestation 
of a recognisable disease, and (2) prijnary pr idiopathic purpura, where no 
other recognisable disease is present. 

SECONDABy., PujaPUJU*^ — In this group it is possible to recognize fiv^ 
subdivisions — (1) Infective, (2) cachectic, (3) toxic, (4) nervous, 
mechanical. 

JT^nfective purpura. — In this subdivision must be placed, firstly, the 
hasmorrhagic types of the infectious fevers, h 6 emorr^agi 9 spaall-ppx^ haigj^- 
rh agio measles, and the like ; secondly, those levers almost always accom- 
pani ed^ “tjy*” purpuri c eruptions, for example, epidjCmic cerebro-spinal feyer 
and typhus; and thirdly, the symptomatic pufpiira which accompanies 
the pydgfeffic infections, for example, streptpppp^l other 

septicasmias ; and the haemorrhages of severe jaundice. 

ItiS'prdbably correct to place in this section also “ peliosis rheumatica 
(Schonlein’s disease), which is discussed later. 

2. QmhcUic pu^^pma . — Purpuric eruptions are frequently met with in 

the cachexias of chronic fright's disease, of carcinoma, and of the later 
stages of tuberci^ods, and in childrefi, in the cSChejCia of marasmus, and 
other chroi!lc*"wasling disgajtes of nutrition. The purpuric spofs^TClmd in 
scurvy, in leukaemia, in Tyinph adenoma, and the like may also be placed in 
thi^'a^Fegorj^r"' " 

3. Toxic purpura. — The iodides* broipides^ apt ip|^ne, and antitoxic sera 

occasionally pfoduce purpuric eruptions. « - 

4. Nervous purpura. — Purpunc spots and subcutaneous hromorrhages 
sometimes appear in the course of certain diseases of the nervous system, for 
example in syringomyelia, and, it is said, in hysteria ; and perhaps it is 
correct to place tlie local asphyxias and gangrene of Raynaud’s disease under 
this heading. 

6. Mechanical purpura, — In old age slight injuries, in the ordinary way 
quite incapable of producing extravasation of blood, often produce blotches 
and spots beneath the skin of the hands and legs, and it is possible to consider 
the purpura of dropsical tissues and the haBmorrhages which occur in the 
conjunctivsB in pertussis as examples of mechanical purpura. 

It is obvious that these divisions are arbitrary, and there is no hard-and- 
fast line separating them. 

Peimary or Idiopathic Pcrpvea. — W hen the symptomatic purpuras 
have'^been put on one sid<§ there remains a large and important class m which 
no extraneous disease can be recognized, but which has as its principal 
symptom the occurrence of hsemorrhages in th(i skin and from the mucous 
membranes. The nature and course of the illness also serve to set it apart 
from the secondary purpuras. Till recent years it has been customary to 
divide idiopathic purpura into four classes, distinguished from each other by 
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thejsymptoms which are most prominent and by the course of the disease : 
^ (1) purpura simplex ; (2) purpura hs^morrhagica ; (3) purpura arthritica or 
rheumatica ; and (4) Henoch’s purpura or purpura aodoniinalis. Ad- 
mittedly this division is purely arnitrary and it is often difficult to assign 
with certainty an individual case to any one group. 

It has long been known that in purpura hsemorrhagica the tlood-pl atele t g 
are, at any rate in ‘the more liSBmorrhagic stages of the illness, notaWj 
duninished, and even absent ; whereas in the other types here under ?oh- 
siSeration * these bodies, though sometimes diminished in numbers, seldom 
reach so low an ebb as in purpura hsemorrhagica. Hence there has arisen 
the conception of an essential thrombocytopenic purpura, corresponding to 
the morbus maculosus of Werlhof, or purpura haemorrhagica, distinct from 
the simple purpura, arthritic purpura and Henoch’s purpura, which are 
grouped together under the name of “ anaphylactoid ” purpuras. The 
(Ji^nguisffi of an essential throniboc^openig purp ura ar e held 

toTBe : the maic^e^diminuHotf^t^^^^^ ot the hloo^'-pTatelets ; 

(2) an absence of the retraction of the clot ; (3) an increase in the bleeding- 
time, with a normal or but slightly prolonged coagulation-time ; and (4) a 
marked tendency to recurrence, l^hggesigns are said to be absent Jn the 
a^a phy Jac.toid purpuras, which on theoBie!?' hand arc closely 
^ anq angio-heurotic oedema, so much so thaFa "single patient may 

[ at Welsarne or aT diffcTehFHffief W urticaria, angio-neurotic oedema, 

1 painful effusion into joints, and a definite purpuric eruption, 
i This conception of the relationship of the different types of purpura is 
probably too precise, and there are clinical and experimental facts which 
make it difficult to accept. There are, in the first place, cases which would 
be accepted by all physicians as examples of haemorrhagic purpura, which 
yet have not the alleged characteristic absence of thrombocytes. There are 
cases in which the thrombocytes are markedly deficient, and yet there is 
little or no bleeding. Further, there are cases which apparently pass from 
one group to another at different times ; and there is apt to be just as frequent 
recurrence in the anaphylactoid as in the thrombocytopenic purpuras. In 
spite of these objections, however, the conception has been of considerable 
A^alue, for it was the supposed malignant influence of the spleen upon the 
production or maturation of the platelets which led Kaznelson and others 
to recommend and practise splenectomy for recurrent purpura — a remedy 
which, though it has but little permanent influence on the numbers of the 
platelets, yet has apparently the power to abolish the tendency to bleed. 

Pathology. — From what has been said it will be clear that there is as 
yet no accepted pathology of idiopathic purpura. That the platelets are 
concerned in the tendiUipy to bleed is certain, not only from clinicaTBuF a& 
fromT^T^l^enmehtal observations (Bedson and others). But that their 
diminution alone is capable of inducing the hsBraorrhages is known both 
clinically and experimentally to be an insufficient explanation. Experi- 
mentally they may be completely absent without any appearance of pur- 
pura. It would appear that we must still retain the older hypothesis of a 
lesion of Ahg., fi &piiiary wa ll, which allowgjaLthe escape, nnw nf only 

( urticari a), now oTEi emS3 \agm^ now of the^hole blood 

tET' folio wing^desm^^ of the disease as a wEole7 main 

manifestations, has accordingly been retained, since it appears to agree more 
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with the observed facte than the newer conception of widely separated 
entities. 

Symptoms. — The one symptom which all forms of the disease have in 
common is the occurrence of haemorrhages in and beneath the skin. They 
usually occur early in the illness, but are sometimes preceded by general 
malaise, pains in the limbs and abdomen, and oedema of the feet or legs, 
and in the milder cases are confined to the lower limbs ; but when more 
widespread there is no portion of the surface which escapes — the trunk, 
the face, the scalp and the neck are covered with the eruption. The latter 
usually bears some relation to the severity of the illness, but not always, 
for in some instances of serious or even fatal issue it is comparatively limited, 
and in some examples of widespread eruption the illness is short and not 
accompanied by any symptoms of grave import. The haemorrhages are 
usually small, round spots, not elevat^ above the surface, and change their 
colour, which does not fade on pressure, from the bright red of their first 
appearance to purple or brown as they fade. Frequently successive eruptions 
present all shades of colour from bright red to a dingy brown in the same 
patient. The absence of elevation above the surface is the rule ; but occasion* 
ally, as mentioned previously, the haemorrhages occur in the form of papules 
or weals. Th e ft^^e r s poto are cal led ** petechiae ; thj p s and streaks 
* vibicesj^*; and the3^^O£|^gB^j^||cR?r^ecchym08e^^ ' Tl&e^se^Taiger 
patches In rare instances become gangrenous an'd aloug^. Such gangrene 
occurs in the type known as “ ^prpura fulminans.'’ 

The haDraorrhages occur with great suddenness and recur in crops, often 
for several days, or even weeks. Many patients are subject to recurrences 
every year, or the attacks may recur at shorter intervals, with intermediate 
good health. In the milder cases petechial spots in the mucous membrane 
of the gums, mouth or palate are not common, but in the more severe attacks 
they can nearly always be seen. 

This cutaneous and subcutaneous eruption is the only sign which is 
common to all forms of the disease, though even in the mildest forms there 
is usually some degree of derangement of the general health ; constipation, 
slight fever or complaint of pains fieeting over the body and limbs. 

The blood is but little altered, even in the most severe cases. There is, 
of course, anaemia with severe or repeated haemorrhage, but recovery is as a 
rule rapid. In the ordinary case the number of red corpuscles is a little 
lower than normal, the haemoglobin likewise proportionately diminished, 
and the white corpuscles normal or slightly increas^ in number, as a result 
of a polymorphonuclear leucocytosis. There are no abnormal cells. The 
blood platelets are diminished in number, and i p^the severe types absejot . 

gastr^a^EisT'or****^^ 
without further evidence of purpura, 
belong to this chapter of disease, and are b enefite d by spX^pectomy. In the 
opinion of the writer, however,,.the clainv is ndras*yet substantiated. 

PyRPURA Simplex. — This is the most common form of the disease. 

^tTbldgy.— KTs^ most frequently in chiy^gjgjbia^^ 

4 and 10 years, but is also found in both sexes and at all ages. 

" SyttftftSiiis* — Besides the eruption there is often very little to observe. 
Fever may occur at the onset, seldom above 100® F., slight malaise with 
possibly some indication of intestinal disturbance, constipation or diarrhoea. 
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TJw wiygtiqnjifl often ooa&ned ho the lower limbs^and recurs witii slight 
(Bdema eacn June ibe is allowed to ris^rom his bed. The duration 

of the attack is fima 1 to 3 w^^^ it is this form which is so a pt te re cur 

*J?U]RPUBA H^oaRBAaicL— Symptoms.—In the cases whtcE ralT into 
this categorjalJ the above symptoms occur with the addition of hsBinorrhages 
of greater or less severity from the various mucous membranes. The fever 
is often more prolonged, but seldom above 101° F., and the general signs of 
illness more marked. There is often vomiting the Quset, witk. alight 
The eruption is more widespread, covenng the trunk and 
often the face and neck. Any of the mucous membranes may bleed, but the 
bleeding is not usually severe, rather a continued oozing than a free 
haemorrhage. Epstaxis and oozing from the gums and mucous membianea 
of the mouth ana *?Eroat are the mo^t common ; but the urinary and in- 
testinal tracts may bleed as well. In the most severe cases the patient is 
in a pitiable condition, blood escaping freely from each orifice of the body, 
and the skin covered with large purple extravasations. Menorrhagia in the 
adult is frequent, and a dangerous symptom. Even in such oases, however, 
the prognosis is not hopeless, for, when improvement begins, recovery is as 
a rule rapid. There is often effusion, which ip. not bloodstained, into the 
joints, though this iV riot frequent in the severest type ; it seeStts to occur 
mdsF often in association with intestinal and kidney ..IJeeding. In some 
instances, without hsBmorrhage from the kidneys, there is evidence, in the 
albuminuria and in the presence of casts, of a qephi^b ; but this is exceptional, 
and generally is unaccompanied by oedema oroeffcienoy of urinary excretion, 
and disappears with the termination of the illness. 

PuRPUKA — It is eouniion to assume that there is a purpura 

intimately associated wit li rheumatic fever. That tliere are }.>atients who 
in the course of rheumatism develop ptirpuia Ls certain ; but tliat therti is a 
purpuric disease whicli has as its basis rli(‘uma1ic infection is much less 
clear. Schbnlein described pelio.sis rheumatica '' : a ])urpuric disease due, 
he thought, to rheumatism, with haiinoirhages as ti complication. Apart 
from the occasional case of rhtminatic fever wliich develojm a pur])uric erup- 
tion, usually as a symptom of sev(‘re infection, or of cachexia, there is but 
little evidence that purjj^ura and^ ilic^iu;iti3ti:i, arc allied^ with each other. 
'1P^!ir''1Tt"the"'cas^ 6f purpura show endocarditis, arid geiieral'' course of 
the affection is quite unlike that of rheumatism. The similarity is confined 
to the fact that both diseases are as.sociated witii effusion into the joints. 
Further, this effusion may occur in any of the varieties of pur])ura, and is 
by no means confined to those (uises which have, evidence of rheumatic 
infection. Lastly, the undoubted relationsLip of jmrpura with other exuda- 
tive lesions, such as urticaria and angio-neurotic cedema, point.s to the. fact 
that in its essence purpura is an exudative ]>lienomenon, and an effusion 
into the joint-cavities is not therefore unexpcctc’d. 

Henoch’s Ptopu^ iEtiology^ variety of purpura is more 

common in young adults than in older p<mple, and is apt to 

T*e(*iir at intervals. " 

Symptoms. —The form of disease thus called is distinguished from the 
other varieties merely by the severe crises of abdom inal pain , often acoom- 
paoied by vom^p g,^ d iafjrhte^^ pro stratip p. Some - 

there is also an effusion into the joints as in the Ti* 
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eruption and the mucous heemorrhages are similar to those already described. 
Clearly the diyision is artihcial, and there must be border-line cases. Yet 
purpura with severe abdominal pain forms a distinct type of the disease. 
The crises of pain occur often before the appearance of the purpura, or may 
come on after the illness is already established. These attacks sometimes 
cause considerable difficulty in diagnosis, and operation has been performed 
for the relief of supposed intestinal obstruction, or intussusception. 

The duration of the attacks varies from a few days to several weeks. 

; but death has been reported from 
and from cer^ra] hfl&m prrhage. 

DHiignosiS. — The diagnosis of purpura is not as a rule difficult. The 
secondary forms occur in conditions which as a rule are easily recognized. 
When these are excluded, the only difficulty likely to arise is that of dis- 
tinguishing the abdominal of Henocl^^^De from other conditions which 
cause similar crii^T” Tn young cIiilcRren the diagnosis from inti^^susception 
may be impossible without an exploratory laparotomy, and in at least one 
instance purpura has been complicated by intussusception. 

Prognosis. — There are three points to consider : the probable issue, 
duration, and the effect on the future health. With regard to the issue the 
prognosis, except in the fulminating hflemorrhagic cases, is good. Even 
severe hflemorrhagic cases get quite well. In any large series of cases the 
actual mortality is very small. As to duration it is difficult to prophesy, 
because of the marked tendency towards recurrence. Usually health is com- 
pletely restored in a few months even after a severe attack. Recurrences 
may, however, go on for several months, usually in a milder form. Th'fiLfltllly 
legac y wh ich idippathic purpura is likely to leaye^is nephritis, and as already 
statedtlTis as a rule passes aw^with tne dis a p pe arance of the disease. 

Treatment. — ^TiT*feirHGc()irda^^ ^iurpiiraa, tli e tleal mejol must TSe'directed 
to t he disease of which t luV purpura Is 'a syiii])t ()in ; and since in many of 
these cases the occurrence of jmrpura is the herald of the later stages of a 
serious infective process, there is often but little that the physician can hope 
to accomplish. 

In the rnihierj^c^ pf idiopathic^ rest with careful diet- 

ing and the >a 3miuistTation‘* or ir oTii an p^ ars enic, i^usually all that is required, 
though the frequency of recurrences seems to demand more active inter- 
ference. In tlie hope of influencing this tendency to recurrence, innumerable ^ 
drugs have been employed, but on the whole without any appreciable effect. 
The newer conception of an anaphylactoid ” purpura has naturally led to 
attempts at ‘‘ ciesensitiaatioa,” but so far without striking results. The 
iiiie ction bon£ atiOflie,5kijau,^..<^^ serum is probably 

the mostejnc^cipus of controlling these recurrer ipe sr 

In \he more htembrr S a gic f^v peaV local measures of checking bleeding 
may be employed^ wlierever the source of the. haemoiThage can be reached. 
The older styptics are generally useless, but solutions of adreuyip spraved 
into the mouth or nose are certitinly beneficial. Host of the more modern 
styptics, h^ioplas^^ and the like^ are^ .disfl ^ pointing ; and^^lcium_sii,U^ 
are apparemtydsi^e^'ei^ or given by the mouth or rntravenously. 

There are 'vhereby^tjife j^^ J^ileed can, 

N ormal Bcrum injected eitiier i ntravenously ^ or iiitramusc^^ in a number 
ot'tkstan^s^as stopped the haemorrhage aniTis alwa^’B worth a trial. The 
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amount to be administered is from 10 to 30 , c.cm. diluted with warm suit 
It should be given on two^rT^rSTHays^m succession, l^e danger 
of anaphjj^lactic shock is practically'negB^bTe^ unless when C geriod of ten 
days or"papi:!p is ^Jlowe^ to elapse between ihiGL firsl and subsequent doses. 
'EBe second methoiJ**^ proved value is blood-transfusion 1 Here again re- 
peated j^maB doses of ^ tp 5,0 c.cm. appear to be more efficacious than single 
larger amounts ; but in any case the amount must be measured by the 
condition of the recipient : if he is blanched from loss of blood, it should be 
from 3Q0 to 600 c.cm. 

Kaznelson and others, basing their proposals on the pathological con- 
ception of a deleterious action of the spleen on the blood-platelets, have 
shown that splenectomy exercises a remarkable influence on purpura ; 
and undoubtedly wherever the disease is either severe or shows a marked 
tendency to disabling recurrences, the spleen should be removed. The eflect 
in stopping the hsemorrhage is probably not due to the quite temporary 
increase in the number of the platelets which follows the operation, as it is 
now known that a reduction to a very low count often recurs in a few days 
without any fresh bleeding. Further, the success of splenectomy in the 
treatment of purpura is not confined to the thrombocytopenic group, but has 
been observed in the anaphylactoid group, e.g. Henoch’s purpura, where 
the blood-platelets are present in normal or but slightly diminished numbers. 
At present, therefore, in any case of severe haemorrhagic purpura, of what- 
ever type, or in face of recurring attacks of a milder type, whether the spleen 
is or is not clinically enlarged, splenectomy should be considered as the most 
effective form of treatment. 


OTHER H.^MORRHAGIC DISEASES 

Besides purpura and haemophilia there are a few other conditions in which 
spontaneous haemorrhage occurs either into the skin or from the mucous 
membranes. These are chiefly met with in infants. 

(a) Hcemorrhag^^ to congenital sgjjikilis. — This is a rare occurrence. 
In the cases described the bleeding began about the third pi life, from 
the mucous inembran^, from the navel, or into thT'lKinr Tne bleeding 
was usuaHy an3r\^jgceral h^ were founi after death. 

(h) M^elcma neonatorum.— TBlee3ingln^ type usually begins about the 

j^bird-Ray of life, and is, as the name implies, usually from the bowel. Blood 
also may ooze from the mouth, nose, urinary tract, or may be extravasated 
into the viscera, or into the cavities of the body. It is not very uncommon ; 
but the origin is quite unknown. In some cases acute gastric and duodenal 
ulcers have been found at autopsy, but it is more probable that these represent 
necrosed areas resulting from submucous hsemorrhages than that they are 
the origin of the haemorrhage, .i^cently the subcu^n eous injection of 
^^^noimal J^r§e , h^aa ppcapletely 4Jte3:cd the prpgnoaii.' 'TTTf dm TO to' TT^ 
c.c. of serum be given subcutaneously each day the bleeding stops quickly 
and the infant makes a good recovery. Until this treatment was adopted 
the mortality was very high. 

{c) Epi^mic h(Bimglobanuna Jw^se). — A very fatal epidemic 

disease usiiAlIji^ occurring among the new-b^rn babies in lying-in institutions. 
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The onset about the third or fourth d^, the jE^jj^^tomorrhag^ and gost- 
mort em app earancM'lSirEQa£e^ this is a'^sel^nS 

though ^o tar noT orj^loism has been incriminated. f 

(a) BuhVa disease is similar in its occurrence to the last. It is character- 
ized by tbJeittia. a nasmia ski*i ^rom the jnil^^ 

m embranes , and 3ea^ after an illness o^a week or 10 days. Post-mortem 
ezS!Sina£ibn reveals^ ah advanced stat^ of fatty degeneration of all the 
orgaps. " 

(e) Hcemorrhage into the suprarenal capsules . — In patients under 1 j^ear 
of age such a condition is characterized by |U(l^en onset, fever, vomiting 
and gete^hi®^^ the skin ; convulsions rapidly occur, an3 eji^^lataJly. Post- 
mortem'examination shows, aiTlEe only prominent feature, bilateral haemor- 
rhage into the suprarenal bodies, which are dark purple and much enlarged. 
It is probably an infection though no organism has been demonstrated. 
The cases are uncommon and tend to occur in groups. 


Haemophilia 

Definition. —Haamophilia is an hej^^^dJtoy jto characteri^ 

by a tendency to uncontrollable h»morrhage, either spontaneous or arising 
from wounds which in the normal person hardly bleed at all. 

iEtiolog^. — In the majority of cases of haemophilia the “ blec^r'' is one 
of a family in which other males have been affected, though there are on 
record isolated instances. More usually the family tendency is well known, 
and the diagnosis is made without the aid of a doctor. The main peculiarity 
of the disease lies in the mode of inheritance. The of the fa,inilj[ . 

alone attad^^ the To this 

rdlS^lhereTire according to some authorities exceptions ; but the more closely 
these are studied the less authentic do they appear. Hence the diagnoeif^ 
of haemophilia in a female is not, according to the present view, permissible J 
Not all the males of a bleeder family suffer, nor do all the females transmit! 
The inheritance can be explained in terms of Mendel’s laws, as a recessive 
charactfTislic! 

‘The disease is one of the temperate zone, and nearly all the reported cases 
are of English, American or German origin. The Latin races are, it appears, 
rarely affected, though the French author Weil holds that it is not un- 
common. 

The phenomena make their appearance early, and persist throughout life. 

The number of hsemophilic patients living is not apparently large at any 
time, and it is obvious, with the rule of transmission stated above, that there 
is a tendency for the disease to disappear from a family and to appear in some 
other hitherto unaffected. Family records are seldom reliable for many 
generations except in the direct male line, but there is one family in which 
the affection has been traced back for nearly 200 years. The Appleton 
family, which was the first adequately recorded, is apparently extinct. 

Patholo^. — Hssmophilic blood do ts^^ greater di fficu lty than that of 
normal individuals, but tKe W^SKn^IrmTis S^^ is m piurpwm 

hsemorrhagica. W^ile thesA f&cts are acknowledge^ explanation is 
unkuowmr ' Tllfe blood-platelets are present in normal number. 
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Symptoms.— The grester number of individuals who suffer from haemo- 
philia manifest the tendency early in life. In 60 per cent, to 70 per cent, of 
the recorded cases the presence of the disease was recognised before the 
seoond year. The haemorrhage establishing the diagnosis is sometimes 
spontaneous, but more usually follows upon some slight injury. The new- 
born infant of a hasmophifio family rarely suffers. Circumcision has, 
however, often led to a recognition of the disease, and has occasionally proved 
fatal. In a few instances the onset of puberty has put a term to the tenden^xy 
to bleed, buTaSlTg^enpral rule once manifested it persists throughout life. 

The special characteristic of hasmophilic bleeding is nnlao m uch its severity 
aajtB hence it is rare for the haemophiiic to die of a sudden 

profuse haemorrhage ; he rather fades out of life owing to the inability to 
stop the slow continued loss of blood. 

Spontaneous haemorrhage is not nearly so common as traumatic. Indeed 
it is doubtful whether genuine spontaneous haemorrhage ever occurs. In 
some individuals there are prodromal symptoms of giddiness, palpitation, 
sweating or dyspnoea before the actual haemorrhage, and visceral haemorrhages 
are occasionally met with in men who are known to be haemophilics. 

The great majority of haemorrhages occur either from the skin, or from 
the mucous membrane of the mouth and nose. Those in the skin are 
chiefly in the form of bruises or ecchymoses, rarely appearing as j)eteclii8e. 
Oozing of blood from the unbroken skin of the finger-tips has been recorded. 
Grenerally the bleeding is preceded by some scratch or slight wound which 
has broken the skin. Epistaxis is the most frequent form of hemorrhage 
from the mucous membranes, and next in order bleeding from the gums. 
Some patients cannot use a tooth-brush for this reason. Hsemorrhage from 
the internal organs is uncommon, either from the lungs, intestines, stomach 
or the urinary tract. Haemorrhage into the subcutaneous tissue or into the 
muscles sometimes occurs, and forms a haematojna which has been mistaken 
for an abscess and incised. 

The most remarkable form of haemorrhage, and one which is common, 
is into the cavities of the joints. The joints which suffer most oft^ are the 
knee^^jaadHliows ; hu^ any joint may be affected. The swelling and effusion 
place with great rapidity, and with a great deal of pain. The joint is 
hot, tender, reddened, and the surrounding tissues swollen. The temj)erature 
is raised to 101® or 102® F. The effusion is almost pure blood, but as absorp- 
tion proceeds it becomes a dirty brown colour which stains the synovial 
membrane and the cartilages of the joint. It is sometimes absorbed rapidly, 
and the joint restored to complete mobility. When absorption is slow or 
effusions repeated contraction and ankylosis may cripple the patient prr- 
manently. In a joint often affected there b always considerable destruction 
of the cartilages and of the ligaments, with the result that the bones are 
exposed and undergo changes resembling those of oateo-arthritis. Osteophyte 
formation is however rare, and so is bony ankylosis. Fibi nus ankylosis is, 

the other hand, commi^m 

yym' p ^ oted for the most part depend on the haBrnorrhages. 
Wright states that these are often periodic, and more likely to occur by 
night than by day. It lias also been noted that haemophilics often have 
depraved appetites, and are ready to eat dirt and grit of all kinds. 

Diagnosis.— 'A. diagnowa of hromophilia must rest in large degr«« on a 
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knowledge of the family history. In the absence of a “ bleeder in the 
family tree the diagnosis is suspect. It must be remembered there are other 
causes of haemorrhage than haemophilia : purjura, for ii^tance, is sqme^mes 
accompanied by effusion into a joint. Injurpiira^ however, tie .§tf^on 

llie real difficulty occurs in the 
kffbwh'b'Sttio^^ lamify when one^of the boys has had an epistaxis, some 
urinary haemorrhage, or possibly some effusion into a joint, and the doctor 
is asked to determine whether the phenomenon is a mere accident or a 
manifestation of the inherited tendency. Such a qjuestiou it may be im- 
possible to answer without observation of the individual extending over 
several years. 

Prognosis. — As regards life the outlook is bad. It has been stated that 
less than 12 per cent, of known “ bleeders *’ survive to puberty. This would 
seem to be an exaggerated estimate, and is probably based on the figures of 
the recorded “bleeder** families. It has already been stated that puberty 
sometimes terminates the niarufgetfttjp^ In those patients who survive 
there is likely to be serious interference both with education and pursuit of 
a trade or profession, but with the lapse of years the danger to life seems to 
become distinctly lessened. 

Treatment. — PfQph^laxis. — The females in a known “ bleeder ” family 
should he advised not to marry. If tliTs advice is disregarded and they have 
sons, the children must be considered as potential “ bleeders,” and con- 
sequently any operation, such as circumcision, the extraction of teeth, or 
tonsillectomy, should be undertaken only after careful preparation and also 
with all tlie means at hand for tlie control of haemorrhage. The pre para tion 
for operation should include a subcutaneous or intramuscular injection of 
fresli normal serum (20 to 30 c.cm.). 

Treatfjfient of Bcemoxxiage. — Local treatment of actual haemorrhage is 
comparatively easy when the bleeding point is accessible to pressure. 
Pressure witli tampons soaked in serum or in fresh normal blood, quickly 
brings the oozing under control. In bleeding from cavities, such as the 
mouth and nose, where pressure is difficult or impossible, the employment 
of hijat .i§ said to be efficacious. It is applied by the use of sprays of water 
as hot as the patient can tolerate. The raising of the patient’s temperature 
by radiant heat, ot liot baths, or yapour. baths, is also of assistance, since it 
has been shown that the fTiiie of coagulation is appreciably shortened with a 
rise in terupexature. In serious cases, or when these simpler methods have 
not succeeded, no time should be lost in transfusing with the whole blood, 

defibrinaJUid-ur^citnidwl, of a normal heal tb y perso n K Is said IBat the 

blood of the other members of a bleeder ** family, provided they are of an 
appropriate blood-group, is not contra-indicated. While the preparations 
for transfusion are being made, the subcutaneous or intramuscular injection 
of 20 tp 30 c-cni. of normal horsey serum is advantageous. The joints should 
be immobilized in the a'cule ”ph^ of the effusion, but passive movements 
sliould b<‘, begun as soon as ])ossiblc, in order to avoid the occurrence of 
ankylosis. Where the effusion is considerable, it is quite safe to puncture 
the joint and remove as much as possible of the blood. A needle puncture 
hardly ever bleeds in a Jiaem^hilic patient. 

Attempts have" been ma3e to ffidT some method of altering 'per maner^^ 
the time of coagulation. Weil claims that the subcutaneous or intra- 
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muscular injectign of uorjaal seram (20 to JM c.cm.) every twp moaths has in 
his hands not only kept hsemophilic patients free from manifestations for 
several years, but has resulted in a definite lowering of the prolonged coagula- 
tion-time to periods within normal limits. No other author, however, has 
been able to confirm Weil’s results. Recently, the induction of pfot,ein 
shock by intravenous injection of a foreign protein (t.a.b. vaccine) has appar- 
ently given good results. " 

Hugh Thursfikld, 
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DISEASES OF THE SPLEEN 

ENLARGEMENTS OF THE SPLEEN 

The spleen, more than other organ of the body, is liable to enlargement 
in disease. It is affected in many, if not all, of the acut^ e^pific fevers ; 
in the .pywgeiua and in a long list of chronic disea^. 

On the other hand, it is seldom the seat of carcinoma or sarcoma, whether 
primary or secondary, and hydatid and other cysts are rather pathological 
curiosities than clinical phenomena. 

Diagnosis. — The diagnosis of a splenic tumour is seldom doubtful. The 
situation, the extension upwards of the splenic dullness, normally situated 
at the level of the ninth rib in the raid-axillary line, the recognition of the 
notches in the anterior border, and the abrupt margin of the tumour in 
the loin are usually sufficient to prevent a mistake. There is, however, 
occasionally a difficulty in distinguishing between a splenic and a renal 
tumour, or between a splenic and an intestinal or mesenteric mass ; and a 
movable spleen may cause some confusion by presenting itself as a tumour 
in parts of the abdominal cavity remote from its normal site. The relation- \ 
ship of the descending colon to the tumour is important; it hes in front of a | 
renal, but inferhaT Io a splenic, tumour. "" 

“ * “The condTEionsTn enlargeinent of the spleen occurs may be classi- 

fied as follows: (1) Enlargement due to acute general infections — typhoid 
fever, other specific fevers, infective endocarditis, “ pycgenip septioflTOlft, 
^nd ar c ft t arrhal jg-undjce. (2) Enlargement due . 
to chronic infective processes — tuberculosis, syphilis and lymphadenoxni^. 
(3) Enlargement due to p ^ot oj^al infections — m^aria, kala-a^r and pos- 
sibly some others, e,g. Egyptian spienomegaly. (4) Enlargement due to 
mechanical obstruction — hepatic portal cirrhosis, thrombosis of the splenic 
vein^ decompensated cardiac disease and movable spleen. (5) Enlargement 
due to new formations — cysts (parasitic and non-parasitic), malignant 
growths, iMwf*" amyloid degenetation. (6) Enlargement associated with 
disorders of the blood— idiopathic pernicious ansemia, the and 

acholyfu; jaund ice (congenitaf hr ' acqiiired). (7) Primary enlargement — 
ftpl jf. An wpl e n j r a p mni in. with hepatic cirrhosis (Banti*£ disease) and 
8 pie np megalic cirrhosis . 

The cunical characters of the splenic enlargement in the greater number 
of the conditions mentioned are fully consideredjelsewhere. Here it 
be sufficient to point out that the chief difficulties are found in the differential 
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diagnosis of chronic enlargements due to tuberculosis, syphilis, lymphade- 
noraa and splenic anaemia ; and it will often be necessary to employ not 
only accurate blood examinations and tfie Wasserrnann test, but even to 
resort to splenic puncture, or the histological examination of tissue, e.g. 
from a lymphatic gland, in order to arrive at a correct judgment. 

Tuberculosis of the Spleen 

In general tuberculosis the spleen is often considerably enlarged, but 
seldom reaches more than an inch or so below the costal margin. Its enlarge- 
ment is due to the^jfl flaia^tion which' accompanies the development o f 
tuhp.rcles in the orp^^in. 

much more pronounced enlargement is occasionally met with as a 
result of the formation of caseous masses in the organ. It may then be 
mistaken for the spleen of Band’s disease, or lead to a diagnosis of lyrnphade- 
noma. In this condition it is sometimes difficult, even when the organ is 
seen after death, to be assured of the character of the numerous yellowish 
deposits, which give it a marked resemblance to the spleen of Hodgkin’s 
disease. During life the diagnosis of these rare cases is dependent on the 
existence of tuberculous lesions elsewhere in the body. Splenectomy 
befiXL practised with success in some such cases. 

Syphilis of the Spleen 

The spleen is enlarged in the syphilis of infants, especially in the period 
of the more acute manifestations during the first 3 months of life. Its 
detection at this period is often of considerable service in diagnosis. At a 
later period of childhood the spleen is enlarged, together with the develop- 
ment of a .syphilitic cirrhosis of the liver. The later manifestations of syj)hiliH 
cause enlargement of the spleen in two ways, either (1) by the development of 
gu nimatouB doposits in the organ, when it may occasionally reach a great 
size ; or (5j by the development of lardaceoiis disease. Syphilitic enlargement 
of the spleen only gives rise to difficulties in diJtgilosiB when it is accom- 
panied by severe atieomia, and this appears to be rather the exception than 
the rule in gummatous disease, except after severe heoTnatemesis. On the 
contrary, the existence of large gummatous deposits, or of large tuberculous 
caseous deposits in the spleen, is often accompanied by an unduly high red 
blood corpuscle count, and a fairly high percentage of haemoglobin. 


SPLENIC ANiEMIA 

Synonyms. — Banti’s Disease ; Primitive Bplonomegaly. 

Definition. — A disease (iiaracterized t»y anaunia of a definite type, 
accompanied by enlargement of the Hple(m. 

The terminology of the group of di.seases included under this name is at 
present in a very confused state. Banti considers that the disease begins 
H i an anSsmia witli enlargement of the spleen, and steadily progresses through 
a long period of years to a terminal stage of hepatic cirrhosis with ascites 
It is, however, certain there are oases where the stage of cirrhosis is never 
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reacfied, and therefore it is better to regard the condition as a single disease 
of which the termination may be either a fatal anaemia or an equally fatal 
cirrhosis. There are, in addition, other conditions in which the combination 
of splenomegaly with aneemia are present, but their other features enable 
them to be separated from the disease under consideration ; for example, 
syphilitic splenomegaly, G^cher’s typo of splenomegaly ; and splenomegaly 

iaunHice, wFelhef" congenital or acquired. The 
disease therefore vidncli Ts neFe discussed is characterized by the following 
features : 

1 . A pr^iuvej, ^ spleiiomegajly. 

2. AneeHTa",'" with (a) diminution in the number of erythrocytes, and 

diminution in the hasmoglobin, proportionate 
with or'i^eater than that of the erythrocytes, i.e. a colour-index below 1 ; 

(c) fliminutiori in the nurab)er of leucocytes with abi^mce of myelocytes ; 

(d) (liiiiinish^ or ;iOxm of the Qrythrocyt&. The anfiemia is a 

(•xinstalrtTfealure of the disease, even when there has been no haematemesis. 
Its usual disappearance after splenectomy suggests that it is due to some 
abnormal infliienrf* of tiie disordered splenic functions. . 

:i Absence pf f ' > 

iEtioTdgy. " -The disease is most commonly met with in the third and 
fourth decades ; but occuns at all ages outside infancy. It is slightly more 
common in males than in females. It is found in all civilised countries and 
in all races. 

Pathology.— Its causation is unknown. Various organisms, including a 
streptothrix, have been described ; but at present no good evidence is extant 
for their causal connection with the disease. The morbid anatomy likewise 
gives no characteristic change, beyond the enlargement of the spleen due to 
the increase of fibrou.s tissue and the dilatation of the blood sinuses. Infarcts 
of any size are rare, but ])erisplenitis Ls common. Dilatation of the 
(osophageal veins is often seen, and is the source of the haematemesis. 
In the later stages tlie liver is always the seat of a periportal cirrhosis. 

Symptoms. — The i)atient complains of increasing weakness, of anaemia, 
of luemateinesis, or of the presence of a tumour in the abdomen. Physical 
examination shows an enlargement of the spleen which is usuaUy already 
extreme by the time the patient applies for advice. It commonly reaches 
the umbilicus in the mid-line, and the iliac crest in the dank. It is firm, not 
tender, and as a rule the splenic notches can be readily felt. Occasionally 
accessory s[)lenic nodules can be discerned. The lymphatic glands are 
not enlarged. 

The ansemia is obvious at a glance. An examination of the blood shows 
a diminution, generally not extreme, of the erythrocytes, e.g. between three 
and four millions ; a diminution of the haemoglobin usually to 60 per cent, 
or under ; with consequently a colour-index below 1, i.e. 0 6 or 0*7 ; and a 
leucopenia due principally to a loss in the number of the polymorphonuclear 
leucocytes. The fragility of the erythrocytes is normal, or more commonly 
sliglitl y less than normal. The blood-platelets are not diminished. 

In addition to these physical signs there is, as a rule, nothing else remark- 
able ; the heart may be moderately dilated, and there may be a haemic 
murmur. 

Some of tlie patients, a large proportion according to Banti, develop an 
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hepatic cirrhosis with xoarked ascites, and after being relieved by tajpping 
soon relapse and die of progressive weakness. The degree of emaciation 
varies, but is seldom extreme. Pigmentation of the skin also occurs on 
occasion; but the more usual complexion of the patient is sallow, without 
anything which could be called real pigmentation. 

Course. — The duration of the disease is variable ; it cannot be called 
acute in any case, for nearly always it is 2 to 3 years before the more fatal 
signs make their appearance. The pre-cirrhotic state of the disease may last 
for 12 years, and there are on record cases in which the disease has been 
recognized by competent observers 15 or 20 years before death. 

Such a patient has reached a condition in which he may remain for a 
number of years without further progress, at times being able to resume 
active life to a moderate degree, but always subject to increase in his anaimia, 
and likelj^ at any^tjme to suffer from a severe hsematemesis. This accident is 
in f a c t ict W Mti^n of the dfsease. 

Diagnosis. — The recognition of splenic anaemia is by no means easy. 
There are a number of other conditions accompanied by enlargement of the 
spleen and anaunia, and even when these are recognized there remain cases 
which it is very difficult to classify. The conditions which have most 
frequently led to confusion in the past are the anaemias with splenomegaly 
of syphilitic origin ; the splenomegaly of hepatic cirrhosis ; the rare cases of 
large tuberculous spleens ; tlie congenital and acquired acholuric jaundices ; 
and rarely abnormal cases of pernicious anaemia and of lymphadenoina. 
Careful examination of the blood, and of the fragility of the erythrocytes, 
and observation of the course of the disease usually serve to establish a con- 
clusion. If the patient has already reached the stage of cirrhosis of the 
liver with ascites, it becomes almost impossible, without most careful investi- 
gation of the history and of the symptoms, to separate the condition from 
that of cirrhosis of the liver with secondary enlargement of the spleen. The 
distinction, however, is of great importance, for in the latter case splenectomy, 
which is of undoubted value in splenic aniemia, has a high operative mortality. 
In tropical and semi-tropical countries there are conditions whicii with 
our present knowledge cannot be differentiated from the type whicli we are 
considering. Such a disease is P]gyptiau splenomegaly, whicli differs in tlie 
accesses of fever and the seasonal variation from splenic anaemia . Kula-uzai 
also has points of resemblance. Th(; enlarged spleen of chronic malaria, 
with its attendant severe degree of ana*raia, also deserves mention. Lastly, 
there is the rare condition of Gaucher’s type of splenomegaly. 

Treatment. — -The ultimate outlook in this disease is so uniformly bad 
that it is probably the duty of the physician, so soon as he has established the 
diagnosis beyond doubt, to advise splenectomy. The results of such a pro- 
ceeding have been in some instances remarkable, the patient being enabled 
to resume a normal life, and even in one case within the writer’s knowledge 
to perform heavy manual labour. The mortality from the operation cannot 
at present be placed lower than 10 per cent., and in a fair number of cases the 
results, while leading to improvement, have not cured the condition. A 
successful splenectomy saves the patient, at least for a time, from the dangers 
of death from hsematemesis, and certainly defers, if it do(‘s not ab«lish, the 
progress of the illness. The anaemia usually disappears completely within a 
brief period of the operation. 
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Apart from this remedy the physician is confined to the treatment of 
the anaemia with ordinary remedies, or to the employment of X-rays. These 
have now been used in a corjsiderable number of cases, and while there is no 
doubt the spleen tends to grow smaller with their application there is no 
improvement in the anaemia, and the progress of the disease is not apparently 
checked. 


Gaucher’s Type op Splenomegaly 

The distinctive features of this type of disease are: (1) its incidenca^in 
c hildhood ; (2) its frequent presence in other members of the fahiily ; (3) the 
progressive enlargement of the spleen to an enormous size without materially 
interfering with the normal health and comfort of its possessor ; (4) the 
later and equally enormous enlargement of the liver ; and lastly and most 
important, (5) the presence in spleen, liver, lymphatic glands and bone- 
marrow of large mononuclear cells of an endothelial type. 

The disease is being increasingly recognized. Its pathology seems to 
place it among the inborn errors of metabolism ; the error leads to the in- 
filtration of the cells of the reticulo-endothelium throughout the body 
with a lipoid substance — kerasin (Pick). A similar, but chemically different, 
infiltration has been described in children by Niemann. None of Niemann’s 
cases, which were all in infants, survived beyond the second year. There is 
often a definite anaemia, which, how’ever, preserves the characters of a 
secondary anaemia, without the appearance of abnormal cells. Some patients 
have shown a tendency to bleed from the gums, and in them there has been 
found a diminution of the blood-platelets. The infiltration of the bone- 
marrow has led to spontaneous fractures of the long bones, and in one in- 
stance to a spinal curvature simulating spinal caries, and in another patient, 
under the writer’s observation, there were severe attacks of hsemorrhagic 
periostitis, resembling acute osteo-myelitis. 

The diagnosis of the disease can be made with some certainty by the 
method of splenic puncture, the tissue removed by the needle showing the 
typical “ Gaucher celTgr*^ It is now known that the course of the disease is 
not so benign as was originally supposed. 

Treatment is entirely sym])tomatic. Splenectomy has now been done 
in some 20 to 30 cases, chiefly where life has been threatened or made miser- 
able by haemorrhages. It has been completely successful in causing the 
cessation of the bleeding, but there is at present no evidence that it alters or 
controls the course of the disease otherwise. 


Hugh Thuksfield. 
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DISEASES OF THE CIRCULATORY SYSTEM 

DISEASES OF THE HEART AND PERICARDIUM 

It is generally recognised bliat vvitliiii recent years there has been a great 
advance in oiir knowledge of cardiac disorders, and tliis advance has been of 
so jjractical a character, and of such vital iiuportance in the diagnosis, prog- 
nosis and treatment of these diseases that it is the duty of every clinician 
to make himself acquainted with its nature and scope. This progress has 
been mainly due to the introduction of what are called graj)hic methods in 
the examination of the cardiac mechanism. By means of the electro- 
cardiograph and the clinical polygrapii we are now able to analyse the cardiac 
action in a manner which was never possible before. The work of elucida- 
tion having been acconiplislied, it is, however, not now necessary to employ 
either of tlicse instruments in t Im great majority of cases, the use of a 
gra ph heiqg s iiffiide.nt. and in a large projiortion pal]iation and auficuTtatloii 
suffice. This is of great practical importance to the general practitioner. 

As the eJcetro-curdiogra])h cannot be regarded a.s an instrument avail- 
able to tlie general practitioner, 1 have included clinical electro-cardiography 
at the end of the section. 


PPIYSIOLOGICAI. CONSIDERATIONS 

The Aeex-ueat. — In normal circumstanoe.s it is the left ventricle which 
gives rise to the clinical apex-heat, and the apex-beat is then a definite forward 
thrust, lasting about Ird second, and occurring about ^j^th second before the 
^j{^]rqtid, and ^th seCoimlGbdore the radial, It consisls ortFfee ])hases, 

namely: (a) a sudden aiul short sliocT, representing the ])re-Hphygmic period ; 
(b) bulging of the heart into the intercosta' ?j)ace, the apex pressing against 
the chest-wall, corresponding with the 8]>hygmie. period ; and (c) a backward 
movement or falling away from the intercostal space, eorresjxmding witli tie* 
post-sphygmic interval. When the right ventricle is much onlaiged, however, 
that chamber may displace iJie left '.'cntricle backwards, so that the a})ex- 
beat is formed by the riglit, instead of the left, ventricle : in this event, 
there may be a more diffuse systolic recession over the Iowit part of the 
praecordium, the out-thrust being diastolic in time. 

Slj^o-AURICULAR NoDE. -The sino-auricular node is a node of specialised 
tissue, discovered by Tveith and Flack, at the junction of the superior vena 
cava with the auricle, immediatelv beneath Wn- ♦‘pieanlium. in it are 
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nerve-fibres and ganglion cells, which are connected with the vagus and 
sympathetic nerves. 

AuKrooLO- VENTRICULAR NoDE AND 3 WPhE- — The auiiculo-ventricular 
node is a small node of specialised tissue which is situated in the septal wall 
of the right auricle, near to the coronary sinus, immediately above the inser- 
tion of the median cusp of the tricuspid valve. The auiiculo-ventricular 
bundle of Stanley Kent and His is a bundle of tissue connecting the auricles 
and ventricles. It arises from the auriculo- ventricular node, passes forwards 
in the interauricular septum, then turns downwards, and at the upper margin 
of the interventricular septum divides into two branches, the right and left 
septal divisions, one of which goes to the right and the other to the left 
ventricle, each ending in the ventricular musculature by widespread sub- 
cndotliclial arborizations — tlie Purkinje fibres. Nerve-fibre^^ and ganglion 
cells are present in the auriculo- ventricular bundle, and its is 

mainly. jdcri>ied from a sjx'cial branch of the ri^lii coronary artery. 

In the adulilliammalhlh heart the primitive cardiac tube has become 
modified, and has ceased to exist as a tube. The sinus venosiis, instead of 
remaining as a separate structure, has become incorporated in the auricle, 
its area being bounded by the oribces of the two veme cavse, the coronary 
sinus, and the interauricular se[)tum. The sino-auricular node is believed 
to rejiresent part of the sinus venosu.s, and there is reason to believe further 
that the auriculo- ventricular node and bundle are also remains of the primi- 
tiv(^ cardiac tube. Tiie remains of the primitive cardiac tube are more excit- 
able than the auricular or ventricular tissue, and tlie remains of the sinus 
venosus at the orifices of the great veins are the most excitable part. The 
stimulus for contraction, therefore, arises normally at this point, and there is 
rwison to believe that it begins in the sino-auricular node ; for this reason the 
iKxle has be(‘n called by Krlaiiger t he “ pace-mak^r " of th^ l.n^art ; therli)rthra 
of the sinus governs the riiyihm of the remaining segments of the heart, 
the impulse travelling as a wave of contraction which spreads peristaltically 
over the other portions of the heart at rates of speed which vary in difierent 
parts. From the sino-auricular node the stimulus spreads rapidly over the 
auricles, and auricular systole takes place. It tiieu travels through the 
auriculo- ventricular node, along tlie aurimilo-veiitricular bundle, its two iiU(im 
branches and their subendothelial arborisations, and is so distributed to 
tlie ventricles. Normally, therefore, stimulation and contraction of the 
sinus, the auricles, and the ventricles occur in the order named, the ven- 
tricle contracting ojdy in resjionse t/i> stimuli received from the auricle 
through the auriculo- ventricular bundle. It is scarcely necessary to jpoint 
out that relaxation proceeds in the same order as contraction. As will l)e 
noted later, by means of a 8])ecialised iunction, called conductivity, the 
cardiac muscle has the power of conveying the stimulus for contraction from 
fibre to fibre. The stimulus travels so rapidly that the contraction of the 
ventricle commences almost immediately after the completion of the auricular 
systole. But while normally the stimulus for contraction arises in the sinus 
part of the auricle, if any other portion of the remains of the primitive cardiac 
tube becomes more excitable the stimulus for contraction arises at that point ; 
for this reason the digerenl,pALtauQr.JldLew-hisaxt.4^ 

The aurioulo-ventricular junctional tissues — either the aurieulo-v entricular 



742 DISEASES OF THE CIRCULATORY SYSTEM 

node, or the auriculo-veritricular bundle above its Jiviisioii into two branches 
— and also the ventricle below the division of the a uriculo- ventricular bundle, 
possess the power oi originating the stimulus for contraction. In what is 
termed “nodal rhythm” the atiiftiidMs for contraction^ps^ in some part 
of the agficjpyio^yentncjdar ju rise to a simultaneous 

contraction of ’BotE auricle and^venliucTe. When the ventricles beat in- 
dependently of the auricles, the independent rhythm of the ventricle.s is 
called “ idio- ventricular rhythm.” What is known as “ reversed rhythm ” 
may occur when, owing to the fact that the ventricle below the division of the 
auriculo- ventricular bundle is tlie most excitable jmrt of the heart., the 
stimulus for contraction arises there, proceeding t lienee to the auricle, so 
that each contraction of the auricle follows, instead of precedes, ventricular 
systole. 

Fundamental Functions op the Heart Muscle-fibres.— Gaskell has 
described five fundamental functions of the fibres of the heart muscle, namely, 
stimulus production, excitability, conductivity, contractility and tonicity- 
contractility being the most important. Mackenzie has defined these func- 
tions as follows : By stimulus production is meant the power which the 
muscle-fibres possess of originating a stimulus which can excite the heart 
to contract ; by excitability is meant the power to receive a stimulus ; by 
contractility is meant the power of contracting when stimulated ; by con- 
ductivity is meant the power of conveying a stimulus from fibre to fibre ; 
and by tonicity is meant that function of the heart muscle which keeps the 
heart during diastole in a state of slight tonic contraction. 

The functions of stiniulu^ [noduciioii and excitability are most highly 
developed at the sinus part of the auricle. The rate of the heart depends ujion 
these functions, an increase of their activity resulting in an increase of the 
frequency of the cardiac action. The activity of the function of stimulus 
production varies a good deal, as, for instance, the slight acceleration of the 
heart-rate during inspiration, and the corresj)onding slowing which occurs 
during expiration, in the young. When excitability is increased, the heart 
has also a greater tendency to respond to abnormal or irregular stimuli ; 
hence extra-systoles arc more likely to occur. While diminished excitability 
may lessen the heart-rate, it should be remembered that slowing of the 
ventricular rate may be due to other causes, such as depressed conductivity. 
When stimulus production and excitability are equal, the rhythm of the heart 
is regular. The pulsus alternans is probably an indication of depressed 
contractility of the heart. The rate at w'hich the wave of contraction travels 
from fibre to fibre varies in different parts of the heart. Thus, the impulse 
spreads in the auricles and ventricles more quickly than it does from auricle 
to ventricle. In this connection it may be noted that conductivity is 
observed by estimating the time between the systole of the auricles and 
ventricles. A lowered state of tonicity results in dilatation of the heart 
and of the auriculo-ventricular orifices. 

Immediately after the muscle-fibres of the heart have contracted, they 
cannot again be stimulated ; in other words, excitability has for the moment 
disappeared. This is called the refractory stage. Restoration of excita- 
bility, however, at once recommences, and steadily increases during diastole. 
When stimulated, the cardiac muscle either does not contract at all, or it 
contracts to the fullest possible extent at the time, whether the stimulus 
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be weak or strong. There is, therefore, no relation between the strength 
of the stimulus and the strength of the contraction ; it is a case of “ all pr 
none.'* 

' The longer the time that has elapsed since the previous contraction, the 
weaker is the stimulus required to bring about a further contraction. Fur- 
ther, the greater the degree of excitability of the muscle-fibres, the weaker is 
the stimulus required, and the earlier in the refractory period will the heart 
contract. The contractility of the muscle-fibres is measured by the degree 
of contraction. The amount of contraction does not depend upon the 
strength of the stimulus employed, but varies according to the time at which 
the stimuli are applied. When a contraction occurs early in diastole, the 
contraction in the succeeding cardiac cycle is weaker than that preceding it. 
Within certain limits, the degree of contractility depends upon the length 
of the preceding diastole ; the greater the period of rest, the more perfect 
and full is the recovery. It can, therefore, be readily understood that the 
greater the heart-rate the grcfitfcfii is the possibili^ of cardiac failure. 
The circulation is caTried^on^ most efficiently when the cardiac rate is 
cxactlv that which allows the myocardium to recover its full contractility, 
a rate over or under this being a disadvantage. Similar laws apply to 
each of the other special functions of the heart muscle. In the case 
of conductivity, for example ; when conduction occurs, this function has 
been exercised to the fullest extent possible at the time of stimulation. 
The refractory period follows immediately after the conduction of a stimulus, 
and during this brief period the muscle-fibres cannot again conduct a stimulus, 
conductivity being completely exhausted. Restoration, however, quickly 
commences, aud ultimately the function is restored. The extent of the 
relaxation between the contractions depends upon the degree of tone present, 
and upon the rate of the heart-beat. With a slower rate, there is, of course, 
more time for full relaxation. 1'here should be a sufficient period of rest 
after e^ich function has been exercised. Withm certain limits, the greater 
the period of rest the more perfect and full is the recovery of each special 
function. In heart failure one or more of these special functions are at fault, 
and, if this occur to two or more simultaneously, the different functions are 
not nece.ssarily equally affected. From what has been said, the value of 
rest in heart failure can be re^idily understood. 

The heart has Mie power of rhythmically contracting and dilating, due to 
an inherent power possessed by the cardiac musculature, independent of any 
extrinsic nervous influence. Nevertheless, the activity of the various 
functions of the mirscle-fibres is under nervous control. Both the inhibitory 
fibres of the vagus and the accelerator fibres of the sympathetic are 
normally in a state of tonic activity, and the cardiac centres are in a state 
of continuous slight excitation. 

There are reasons for believing that, besides decreasing the rate of the 
heart, the vagus nerve depresses the functions of excitability, contractility, 
conductivity — either by acting on the auriculo-ventricular bundle, or by 
diminishing the irritability of the ventricle itself — and tonicity ; and that 
the accelerator nerve, besides increasing the rate of the heart, increases the 
force of contraction and conductivity. Stimulation of the central part of the 
divided vagus nerve is followed by a fall of blood -pressure, and simultaneously 
by a retardation of the beats of the heart. Inliibition of the heart is due 
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to stimulation of the vagus as a diastolic effect ; acceleratioa is due to st iinu- 
lation of tbe sympathetic as a systolic effect. 

The Cahdiac Cycle. — Stated briefly, in the cardiac cycle there occur in 
rapid succession auricular systole, ventricular systole, and ventricular dia 
stole. The auricular diastole commences during the ventricular systole, 
and the ventricular diastole continues during auricular systole. The diastole 
of the auricles coincides with the commencement of the ventricular systole, 
the diastole of the ventricles with the commencement of the pause, 'riu' 
two active phases (systole and diastole) are followed by tbe state of rest. 

There are three phases in the systole of tbe ventricles, namely: (a) IJU* 
period during which aUiQyjC,.ya4v'CS are closed; this is called the ore-sphygmic 
pjerioi The pressure within the ventric]<‘s lias caused the auriculo ventricular 
valves to close, but it is not yet greater than that in the aortdi and pulmonary 
artery, so that the semilunar valves remain dosed, (/>) 

4*«iuGh the semilunar valvi;ss are called the spliygmic or pulse- 

period. The pressure within the ventricle iiaxing risen aliove tliat in the 
aorta and pulmonary artery, the semilunar valves are forced open and tiie 
blood flows from the ventricles into these vessels, (c) The fieriod hetvNcen 
the closure of the semilunar valves and the opening of l he auriculo- \ t‘nt iiciilar 
valves ; this is called the jxist-sphygniic period. It siiould be noted that the 
sphygmic or pulse-period in a tracing of tlie cardiac a}>e-x, (uirotid pulse or 
radial pulse, does not refer to the actual time of occurrence of ventricular 
systole, but to a period in tlie tracing ; and, on account of the distaiuje from 
the heart, the sphygmic or pulse-period will ne<.‘es8arily be later in a radial 
tracing than the same peiiod in a tracing taken at tlie cardiac apex or (iver 
the carotid. The periods of time which elajise between the a]>ex-l)eat anti 
the carotid pulse, and between tlie carotid and radial jiulses. have eacli 
been found to be ,^^1^ ^ second ; the pulse-period, therelorc, in a radial 

tracing commences about V<^th of a second beliimi the same period in a tracing 
of the carotid, and about Jth of a .second behind that in a cardiogram. 

Assuming tliat ui normal h«uijth lln inuuan iicait bcais aiioul 72 times 
per minute, eacii cardiac cycle, therefore, is completed in about j^oilis of a 
second, this time being divided up in the following manner: Systole of 
auricle, iVf'h of a second ; systole of ventricle, y^ths of a. second ; diastole, 
j%ths of a second. The most stable part of the cardiac cycle is llie ventricular 
systole, and the most variable is tlie diastole. Tin*, rate of t lie heart-beat 

( mainly depends upon the duration of the diastole. When tlie heart beats 
unusually quickly, the duration of the diastole is short on oil by a greater 
degree than that of the systole ; in other words, when the period of t.he 
cardiac cycle decrease's it is the long pause wliich is particularly short onecl. 

THE CLINICAL POLYGRAPH: POLYGRAPHIC RKCOKDS 

By means of the clinical polygraph we are able to obtain records of the 
movements of both the auricles and ventricles, to measure the function of 
conductivity of the auriculo-ventricular bundle above its division into two 
branches, and to make out the time-relaiions of the contraction of the auricles 
and ventricles. It often affords— directly, or by inference — valuable informa- 
tion regarding the state of the myocardium. It is possible to take a siinul- 
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taneouH tracing on the sarne recording surface of any two of the following : 
the radial pulse, the a|>ex-beat, tlie carotid pulse, the jugular pulse, the 
liver pulse and the respiratory curve ; further, a 1 ime-marker registers |th 
second on the same recording surface. The usual plan is to take simul- 
laneoiis trac.ings of the arterial and venous pulses. With regard to the 
former, the radial artery is usually chosen, altliough the carotid is some- 
times employed. As a rule a tracing of the radial or carotid artery is more 
reliable than that of tlie apex-beat, because, in contrast with the latter, 
it is possible to determine with certainty the s 3 ' 8 tolic and diastolic portions. 
Sometimes, liowever, as, for example, when it is difficult or impossible to 
obtain a satisfactory tracing of the radial artery, it is advisable to take 
a (r.n ing of tlie ajjcx-beat instciid. With regard to the venous pulse, the 
jugniar vein is almost always enijioyed ; very rarely the liver. 

A tracing (d tin* aiierial pulse is culled a spliygmogram, a tracing of the 
a jM*x-beat is called a cardiogram, and a tracing of the venous pulse is called a 



I lu. ' ,>iiMiillai\eu»iM t racings <*t th.e a)»c\ Iwat and ol th»' i';eliai pul'f .-Imwing a 
I'osilive ca rd i( t'jra III, At 1, the com iiu iii rinent (>{ auricular s\stolc ; at the 
coniinciiccineiit oi vcnliicidar systole; at I*, liic coniiuciicciuciit oi tlic carotid pulse; 
at 1, tlic coiniiicui ciiicn t i>l the railial jadsc ; at closure of the semilunar valves; 
ai opening oi 'he liiciisjad valv<‘s. The -itacc hetwecui and 3 r(']>i'osents the 
pic spliygmif period thesp.Mci' ltetv.<><Mi 3 and ■> the sp}l^•gnlic period, and tii(‘ spac(‘ 
iM-iueei .‘j and ti tlie post -.‘^ph \ gmie fKuiod. Note that tile radial jail.se hegins :^th 
serond aiti i t iic ei'mim’neeiuent ot \ (‘lit rieuJai s\ ."tole. 


plilebo^ram. It is not my intention to deal here with the normal sphygmo- 
grain, but it may be noted that the sphygmic or pulse-period commences 
with the beginning of the percussion wave and ends at the bottom of the 
dicrotic notch. 

Tim Uajidjockam.- If tin* receiver be placed over tlie left ventricle the 
record is called a j'ositive cardiogram, while if the receiver be })laccd over 
tlit‘ riglit ventricle it is called a negative or inverted cardiogram. It should be 
remembered t hat when in enlargement of the right ventricle that chamber dis- 
places tlie left ventricle, and the clinical ajiex-beat is formed by the riiibt, 
instead of the left, ventricle, a cardiogram over the actual apex-beat will ue a 
negative or iuverteil one ; otherwise, the .significance of an inverted cardio- 
gram will be niisundmstood. 

On analysis, a positive cardiogram is found to consist of the following 
parts (Fig. 23): (a) Aa Iwk, representing the pre-sphygmic 

period. Its commencement is indicated by the vertical stroke 2, and exactly 
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corresponds with the summit of the a wave in a tracing of the jugular vein, 
and is synchronous with the commencement of the first sound ; while its 
termination, which is usually abrupt, is represented by the vertical stroke 3, 
and corresponds with the commencement of the carotid pulse, (h) A fairly 
level line — the systolic plateau; but, instead of this, the line may continue to 
rise, or it may sometimes rapidly descend, representing the spiiygrnic or 
pulse-period. Its commencement is indicated by the vertical stroke 3, and 
its termination by the vertical stroke 5, the termination practically corre- 
sponding with the dicrotic notch of the carotid pulse, (c) A fall, either a 
slanting or a more vertical descent, representing the post-sphygmic period 
Its comniencement is represented by the vertical stroke 6, and the lowest 
point by the vertical stroke 6 ; the latter coincides with the aj^ex of the r 
wave in the phlebogram. {d) During the period in which tlie ])Iood flows 
from the auricles into the ventricles and slowly fills them, the heart may push 
against the intercostal space, giving rise to a gradual ascent in the cardiogram ; 
or filling of the ventricles may have no effect upon the interspace, in wliich 
event the level of the tracing remains much the same until the next v<*ntriciilar 



Fig. 24. — Simultaneous tracings of the dini'-al a]»e.\-l)eat and of tfu* radial artery, (loiii 
a case of greatly dilated heart, showing a negative eardiograni. 


systole. In some cases a slight abrupt rise is found immediately ])rec(‘ding 
ventricular systole, due to the contraction of the auricle, causing a sudden 
increase in the contents of the ventricle. The positive wave is called a, and 
its commencement is represented by the vertical stroke 1. Normally it 
precedes the commencement of the wave due to the ventricular systole by 
about i^tb second, an increase of this interval being sometime? indicative 
of a delay in the passage of the stimulus from auricle to ventrich*. The 
a wave may be absent even when other indications of auricular systole are 
present. There is a period of about of a second each between the 
vertical strokes 2 and 3, and 3 and 4. 

A negative cardiogram is characterised by the following features (Fi^. 
24) : Instead of an ascending limb and a flattened elevation, there is 
a slight rise, followed by a great depression — the former being due to the 
shock of the contracting ventricle, and the latter to the ventricles diminishing 
in size, on account of pouring out their blood as soon as the semilunar valves 
have opened. The a wave may be present. 

Phlebogra^. — I f a tracing of the jugular pulse taken from a normal 
individual be studied, in each cardiac cycle three main waves are seen 
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(Fig. 25). They indicate a rise of pressure within the vein. The first wave 
in point of time is due to the contraction of the auricle, and is called the 
a wave. Its commencement is an indication of the beginning of auricular 
systole. Following the first wave is a fall, called x. The fall x is temporarily 
interrupted by the second wave. It has been already noted that the semi- 
lunar valves oj)en at an early stage of ventricular systole. A wave of in- 
creased pressure passes along the arterial system, reaching the carotid artery 
about /<-,th second before the radial artery. This wave of increased pressure 
in the carotid artery is rej)resented by the second wave in the tracing of the 
jugular vein, and is called the c wave, being synchronous with the primary 
or “ percussion ” wave of the arterial pulse at the same level of the neck. 
After the c wave the fall x is continued until towards the termination of 
ventricular systole, when the third wave occurs ; the onfiowing blood experi- 
ences an increasing difficulty in entering the auricle, leading to a fullness of the 
jugular vein, this being indicated by a wave in the venous tracing. The 
third wave is called the v wave. It terminates at about the time of opening 
of the tricuspid valves, and is then followed by a depression, which is called y. 



Fio. 25. — Simultaneous tracintrs of the jugular and radial ])ulses, showing the auricular 
form of venous pulse. Note that the (i-c interval is Uh second, anel that the 
summit of the v wave coimides with the <lierotie nottli of the radial pulse. 


The pressure within the ventricle falls rapidly during diastole, the blood 
contained in the auricle passes into the ventricle, and as a result the auricular 
pressure falls. From the point of time corresponding with the bottom 
of the V wave to the beginning of the next auricular systole, the venous 
tracing shows a line which is either horizontal, or which slopes upwards to 
the commencement of the follovdng a wave. Sometimes the c wave is di\dded 
into two component parts, and the a wave more rarely so. 

The time-distance between the beginning of the a wave and the com- 
mencement of the c wave is called the jjltiiixal. It is of gy at clinical 
’> interyal, that the interval 

separating the comrneuicement ol^auncular and ventricular contraction, 
and is a measu re of the fimc tion of c onducFivit^^ of the, heart. In normally 
acting hearts the a~c interval "is aTmost constant, an3 does not measure more 
than Jth of a second (Fig. 25), being about 015 to 0’20 second in duration. 
In rapidly acting hearts there is a tendency for it to become shortened. If, 
therefore, in rapidly acting hearts the a-c interval measure |th of a 
second, or, if in hearts acting at the normal or less than the normal rate 
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it exceed yth of a second (Fig. 43) — particularly if there be a change in 
the interval from beat to boat — ^it may be inferred that there is a pro- 
longation of the As- Vs interval, and a delay in the conduction of the stiujulus, 
this indicating that the function of conductivity is depressed ; this is called 
“ depressed conductivity,” and probably indicates some a flection of the 
auriculo-ventricular Jiode or of the auriculo- ventricular bundle above its divi- 
sion into two branches. The a~c interval is longer than the corresponding 
interval in a cardiogram by y^th of a second. 

The time of commencement of the v wave varies, this in all piobability 
depending largely upon the degree of engorgement of the right heart ; it 
may begin during the systolic plateau, or towards its termination. The 
earlier the v wave commences in the negative phase x, the greater the degree 
of engorgement of the right side of the heart ; when the engorgement is 
marked, there may be no fall in the tracing during the period F. The 
termination of the v wave, on the other hand, does not vary ; it never 
extends beyond the end of systole ; when, therefore, the duration of the 
V wave increases, it does so by commencing earlier in the s})hygmic }»eriod. 



Fig. 26. — Siimiltanoou.s tra< ing.s of tho jugular and ra<lial pulneH. The rand <' w.uoh 

coincich- and su})crini]tOH«*. 

The suimnit of the v wave is of great importance <is a time-mark, being syn- 
chronous with the operping of the auriculo- ventricular valve^. It corresiwnds 
a'pproxmiately with the bottom of the aortic notch in the radial vuhe. Some- 
tmies the v wave is divided into two component parts, there being a noieh 
or angle between them, that part w^hich ocenrs earlier being called 
and the other The angle between the twm comjjonent parts, in 
other words the beginning of coincides in point of time with the closure 
of the semilunar valves, and is represented in tracings by the vertical 
stroke 5 ; while the apex of coincides in point of time wdth the opening of 
the auriculo-ventricular valves, and is represented by the vertical stroke 6. 

The negative phase y begins with the opening of the auriculo-ventricular 
valves. This phase tends to diminish more and more as diastole becomes 
shortened with increasing frequency of the cardiac rate ; the v wave 
approaches more and more to the following a wave, and when the cardiac 
rate is unusually frequent v and a may even coincide and superimpose 
(Fig. 20). 

The h or h Wave.— Occasionally, more es])ecially in relatively slow- 
acting hearts, there may be small waves due to stasis. Hirschfelder and 
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A. (t Oibsnn Hf'scrilxid a fourth wave, occurring in the diastolic period of 
each cycle, shortly after the opening of the tricuspid valves, and between 
the V wave and the succeeding a wave ; it has been called the h or h wave 
(Fig. 27). It di8a])pears when the pulse-rate becomes more rapid. 

Wc Mr(i now able to note the relation of the different events in the cardiac 
cycJr as recorded in ;i sphyginograin, cardiogram, tracing of the carotid 
pulse, and phlel>ogram : 

At 1, commencement of tlie a wave in the phlebogram, and, if present, 
in t}H‘ cardiogram. 



huj. 27. SiinultaiKMui.s tra< <»t tlio juguUir aiui ijulial pul.-n'-s, sliowing the auricular 

iortw ot vnions puls**, with tin* h oj wmvc. 


At 2, summit of the a wave in the phlebogram, and commencement of 
the ascending limb in the cardiogram. 

At 3, commencement of the carotid pulse, of the c wave in the phlebogram, 
and summit of the ascending limb in the cardiogram. 

At 4, commencement of the radial pulse, and summit of the c wave in the 
])hlehogram. 

.\t f), (•ommencement of — if the wave be divided into two component 


!'h;. 



::S. Siiiniltaiu (MIS traciiejs of the jugular and radial ]uil.se, showing the venlricnlai- 
lonu of vt'nouH jiul.sc, from a ca.sc of auricular tlhrillat i(»n. 


parts -sudden d.ro[) in tiic cardiogram, and dicrotic notch in the carotid pulse. 

At 6, lowest point in the cardiogram, summit of the v wave — or of 
if the t; wave be divided into two component parts — in the phlebogram, 
and in the radial curve the bottom of the aortic notch. There is an interval 
of about jV)lh second each between the vertical strokes 1 and 2, 2 and 3, 
and 3 and 4. 

The Aukiculau and Vkntktoular Forms of Venous Pulse. — When in 
a venous j)ulse tlie a wave is undoubtedly present, the form of pulse is called 
the auricular or n(‘g:it ive form of venous pulse (Fig. 25). In this form of pulse 
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the a wave is present in each cardiac cycle, and its position is constant from 
cardiac cycle to cardiac cycle. The presence of the a wave informs us that 
the auricle is contracting normally. In what circumstances does the auricular 
form of venous pulse occur ? It is present in two classes — (1) in all normal 
individuals ; (2) in a large proportion of cases of organic heart disease — a 
point which should be particularly noted. 

When in a venous curve there is no sign of the presence of the a wave, 



Ftg. 29, — iSiiiiultaneous tracings of the liver and radial |)\ds(‘s. 'I'lio liver ])uls(‘ is ot the 

auricular form. 

the type of pulse is called the ventricular or positive form of venous pulse 
(Fig. 28), in contradistinction to the auricular form of pulse. It signifies that 
the auricle is not contracting in a norma] manner. The vast majority of 
cases are due to auricular fibrillation ; a small proportion are due to a 
greatly distended right auricle, or to some forms of paroxysmal tachy- 
cardia. It will thus be seen that all cases of heart disease, whether valvular 


-vnr 



Fig. 30. — Simultaneous tracings of the livtu and ra<lial pulses. The liver pulse is of the 

ventricular fonri. 


or myocardial — and it may be here mentioned whether cardiac failure be 
present or not — may be divided into two groups — (1) those cases in which 
the auricular form of venous pulse is present, and (2) those cases in which the 
ventricular form of venous pulse is y)resent. 

Liver Pulse. — In a tracing obtained from the liver, the c wave is, of 
course, absent. The liver pulse, like the pulse of the jugular vein, may be 
one of two types — (1) the auricular form, in which the a wave is present 
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(Fig. 29), and (2) the ventricular form, in which the a wave is absent (Fig. 30). 
When the liver pulse is of the auricular type, according to Mackenzie, we 
may infer that tricuspid stenosis in all probability exists. 

Frederick W. Price. 


HEART FAILURE 

In considering heart disease it is of fundamental importance that we 
should have a true conception of the principles which underbe heart failure. 
It shoiild be understood that the essential cause of cardiac failure lies in the 
heart muscle, and is due to changes in the heart muscle which render it 
unable to maintain an efficient circulation, one or more of its five funda- 
mental functions being impaired. Now, if this view of the causation of 
heart failure be correct, valvular defects, diseased conditions of the blood 
vessels, and disturbances of the cardiac mechanism — such as auricular 
fil)rillation — should be regarded from the point of view of the relation which 
lli(‘V bear to the myocardium, as well as specific affections in themselves. 
Let us lake the case of a valvular lesion : First of all, it can be readily 
ujiderstood that it is a lucchaidcal impediment to the heart muscle 
in Its work. But it should always be remembered that there are as a rule, 
along with the valvular lesion, coincident changes in the cardiac musculature, 
the aorta, or coronary arteries. In all cases of valvular disease, therefore, 
it is of the utmost importance that we should endeavour to ascertain whether 
the lesion which has invaded the valve has also affected the myocardium, 
or blood vessels, or both. These morbid changes of the musculature of the 
heart may not be limited to one chamber, but may affect all the chambers. 
They may occur as an acute condition, which later on may become 
chronic ; or as a primary chronic affection. As an example of the former, 
acute infection of the endocardium of the mitral valve by tlie rheumatic 
poison may be cited. It is recognised that this is usually followed by organ- 
isation, resulting in the formation of fibrous tissue, which tends to contract 
as life advances, ultimately giving rise to permanent stenosis, or incom- 
petence, or both. It is also known that in every case of acute endocarditis 
there is [)robably alwa>^s present some degree of myocarditis, and that acute 
myocarditis may occur inde{>endently of acute endocarditis. But it is not 
sufficiently understood that acute myocarditis is often followed by permanent 
structural changes in the myocardium, which, as in the case of endocarditis, 
may not fully declare themselves until some years afterwards, and we should 
always endeavour to try and ascertain the degree of these permanent struc- 
tural changes. As an example of a primary chronic affection, may be cited 
many cases of aortic incompetence which come on insidiously in males 
during or after middle life. As a rule there are coincident or secondary 
changes in the cardiac musculature, aorta, or coronary arteries, and it is 
our duty to endeavour to estimate the degree of these changes. 

Another point of great importance is whether the lesion (valvular, myo- 
cardial, or vascular) is progressive or not. In this connection, it may be 
mentioned that degenerative processes show a greater tendency to be pro- 
gressive than those changes which follow an acute inflammation. 

Now, with regard to the investigation as to whether the myocardium 
is involved, and to what extent, and whether the lesion which is present is 
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progressive, while the results of physical examination — such as evidence of 
enlargement of the heart — are important, there are other (Titeria, which are 
by no means aulficiently appreciated. Of these, the most im'portani of all is 
' the question of the f unctional efficiency of the heart. Ts this irn])aiTed, and, if 
so, to what extent, and is tfie degree of impairment increasing? Mackenzie 
emphasised that the best rvaij to answer these questions is to ascertain how the 
heart responds to effort ; in other words, the amount of physical exertion in 
which the patient can indulge without experiencing symptoms of cardiac distress. 

In conducting this inquiry, it is essential at the outset that three facts 
should be borne in mind The first is that the natural standard of the heart’s 
strength varies in individuals, each individual knowing the kind and amount 
of exertion in which he can normally indulge without producing symptoms of 
cardiac distress, and being aware when there is a departure from this, and to 
what extent. Our inquiry should aim at finding out whether the normal 
standard of a patient has decreased, and, if so, to what extent, and whether 
it is still decreasing. 

The second fact which should be borne in mind is that symptoms of 
cardiac distress on exertion mav be due to causes other than heart disease. 
Thirdly. the cardiac muscle may be merely temporarily exhausted, and this 
may occur whether the heart is diseased or otherwise. But, [>rovided ex- 
trinsic and temporary causes -such as anaemia, sleeplessness, tem])orary 
physical or mental overstrain, deficient tone due to lack of [)hysical exercise — 
can be excluded, the fact of a departure from the normal standard of an 
individual, and its degree, may be taken as fairly indicative of the presence 
and degree of myocardial disease. Further, if the symptoms of cardiac 
distress on exertion be increasing — in spite of an adequate period of rest 
and the eraployrneiit of other remedial measures — and provided again that 
we can exclude e.xtrinsic and temporary causes to account for fins, we may 
be satisfied that the lesion is progressing, and its rate of progress may be 
inferred by the rate of increase in the severity of t he symptoms. 

S3rmptoms. — In the great majority of cases, the first indications of heart 
failure are symptoms of cardiac distress on cxerlion, and it is only aftrrwjirds 
that objective signs — such as increased })ulse'rate, dilatation, or (jroj)sy — 
appear. These symptoms appear as the result of less aiul les.s cfTort, until 
ultimately some or all of ( hem are present even during rest, anri objective 
signs also become evident. 

Some of the symptoms of cardiac failure are of much greater importanc(‘ 
than others. The conimonest are breathlessness, palpitation, fatigue, and 
prsBcordial pain, on exertion. 

The evidences of cardiac failure in chronic valvular disease and myo- 
cardial degeneration as a rule appear gradually ; in rfieumatic carditi.s, 
acute myocarditis in diphtlieria, and the rapid effusion of fluid into the 
pericardial sac, they are usually rapid in onset' while in tlie cas(‘ of rupture 
of a valve from over-exertion, and the complete and abrupt {dosur(‘ of the 
lumen of a coronary artery or one of its main branches, they are usually 
abrupt. 

Breathlessness or dyspnoea is one of the earliest, and a very important, 
symptom of cardiac failure, the amount of exertion which the |)atient can 
undergo without experiencing shortness of breath being of great value in 
estimating the state of integrity of the heart muscle. It should be bornr 
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in mind, however, that dyspnoea on exertion is a symptom common to many 
afiections besides heart disease, such as anaemia, pulmonary affections, and 
displacement of the contents of the abdominal cavity. The degree of 
dyspnoea in heart disease may be so slight that the patient himself may only 
observ^e it on over-exertion. Later, it is induced by less and less effort, 
until ultimately — when cardiac failure is marked — severe dyspnoea is 
brought on by such slight forms of exertion as a change of position in bed ; 
it may be present, indeed, without any effort of any kind. The degree of 
dyspnoxi may amount to orthopnoea ; that is, the patient may be unable to lie 
dr)wri. A peculiar form of breathlessness which may occur in heart disease is 
what is often termed “cardiac asthma.’* This condition is characterised by 
paroxysms of breathlessness, the attack coming on suddenly, with a sense 
of suffocation — ^thc intensity of which may be extreme — compelling the 
patient to sit up in bed, and to breathe in a very laboured fashion ; wheezing 
sounds may be present, and the patient may cough up frothy sputum. After 
a time, it may be a few hours, the attack quickly subsides. These attacks 
are frequently nocturnal, and the patient is apt to suffer from what are called 
“ night starts ” — that is, he starts up with a sensation of suffocation ; this 
is apt to occur when he is falling off to sleep. When a patient suffers from 
paroxysms of breathlessness, we should always be careful to exclude renal 
disease, bronchial asthma and hysterical dyspnoea. The syndrome known as 
Oheyne-Stokea respiration may occur as a symptom in cai^iac failure, and is 
usually of serious import ; it should be distinguished from other forms of 
periodic respiration, such as are occasionally found in children during sleep, 
and also in meningitis. It may be present for day.s, or even for some weeks, 
and yet ultimately disappear. While ordinary dyspncBa on exertion may 
occur in all forms of heart disease, it is more pronounced in mitral than in 
aortic disease ; in mitral disease, indeed, it is usually the earliest symptom 
noted by the patient. Cardiac asthma and Cheyne-Stokes respiration are 
most apt to occur in chronic myocardial disease, especially with supernormal 
blood- pressure. 

Palpitation may be a symptom of cardiac failure ; but while this symp- 
tom may occur in organic disease of the heart, it should be remember^ 
that it is more frequently met with apart from organic disease. A common 
symptom of cardiac failure is a sense of exhaustion during or after physical 
or mental effort ; this may even be experienced in slight or very temporary 
heart failure ; in the more serious cases other phenomena also are present. 

Pain in the prwcordium is a frequent symptom of cardiac failure, being of 
more common occurrence in aortic disease and in myocardial degeneration 
than in mitral disease. The mont characteristic feature of pain due to heart 
disease is that it is brought on by exertion — though it should he noted that the 
pain mag not come on until some hours after the exertion which has induced it. 
It may be constant, dull and aching ; or recurring and sharp ; or may 
present the characteristic feature.8 of angina pectoris. Its severity varies 
greatly. While pain in the prcocordium may occur in organic disease of the 
heart— and, indeed, is present some time or other during the course of most 
oases of the severer forma of cardiac disease — it should be remembered that it 
is also frequently met with apart from organic disease, especially in females. 
The site of the pain is frequently in the neighbourhood of the apex-beat, 
but it mav be over any part of the prsecordial area. The pain of angina 

48 * 
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pectoris, on the other hand, is usually over the sternum. Accompanying 
pain or occurring independently of it, there may be a sense of constriction 
in the chest, and tenderness in the prfecordium may also be associated with it. 

Cerebral symptoms, due to a diminished supply of blood to the brain, 
may depend upon cardiac causes, especially aortic disease and chronic 
myocardial disease. Among these symptoms are giddiness_, sync^p^ or 
fain ting a ttgififcS; attacks closely resembling petit vnal, lack of power 
of conee^tration . early fatigue in mental e^^^^t, impairment of memory, 
sleepless^fliessj disagreeable dreams,' nervousness, loss of ei^pllonal control, 
mental irritability, and, in severe cases, delirium, hallucinations, or 
even insapity. Giddiness may be slight and transient, or severe enough to 
cause”tbe patTeht to fall. Syncope or fainting attacks are preceded as a rule 
by a preliminary sensation of great weakness, giddiness, loss of sight, and, 
it may be, nausea and vomiting ; while during the attack the face becomes of 
a greenish pallor, the patient breaks out into a clammy sweat, respiration 
almost or completely ceases, and the pulse at the wrist becomes very feeble or 
even imperceptible ; the return to consciousness is gradual. While giddiness 
and faintness may, and frequently do, occur in heart disease, they are fre- 
quently due to vaso-motor derangement, in which connection it is of funda- 
mental diagnostic importance whether they are more associated with physical 
exertion or changes of posture. Attacks closely resembling petit 7)ial may 
occur in elderly people, especially in those with arterial disease and chronic 
myocardial disease, and it is sometimes extremely difficult to distinguish 
them from fainting attacks. The distinguishing features of the latt(*r have 
already been described. Adaras-Stokes syndrome may occur. This is 
described on page 797. 

In heart disease, especially in affections of the mitral valve, there is often 
a persistent dusky flush over the cheeks, while later there may be lividity of 
the lips, ear-tips, and cheeks, and clubbing of the finger-tips may be present 
in chronic cases. In aortic disease, on the other hand, the face is generally 
pallid and anxious, though in some cases the colour may be high ; while, 
later, when relative incompetence of the mitral valve has become estab- 
lished, the facies resembles that which is characteristic of mitral cases. An 
icteric tinge of the skin may also be present. 

Loss of flesh may be present in cardiac failure, and, when heart disease 
occurs in the early years of life, development may be arrested. Digestive 
disturbances are not uncommon in, and may give early indications of, 
cardiac failure, being due either to deficient blood supply or chronic venous 
congestion of the alimentary organs, usually the latter. These may 
take the form of loss of appetite, a sense of fullness and oppression after 
meals, pain in the epigastrium and between the shoulder-blades, nausea, 
vomiting, gastric and intestinal flatulence, and constipation or diarrhoea. 
Hsematemesis and melaena are of rare occurrence, and, if sey^xei usually 
dim to associated hepatic disease. When tricuspid regurgitation and venous 
engolfg mn e ff f r have become established, there may be tenderness over the 
liver, which may be palpable, having a sharp edge and smooth surface, and 
may pulsate. Later, jaundice and ascites may develop. The spleen may be 
increased in size, though it is generally smaller than normal, unless there is 
infarction or chronic septicaemia. There may be menorrhagia or metrorrhagia, 
due to congestion of the uterine mucous membrane. 
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CEdema is an important manifestation of cardiac failure, and is more 
liable to occur in mitral than in aortic lesions. It usually commences in the 
most dependent parts, and generally the patient first notices some puffiness 
round the ankles in the evening. Even in severe and prolonged cases, the 
oedema is often confined to the lower extremities ; but, occasionally, especi- 
ally in children, it is first observed in the face, and, when this is the case, 
renal disease is often suspected. Towards the final stages it may become 
general, even when the kidneys are unaffected. Qfidema may involve the 
serous membranes, with resultant ascites, hydro-thorax, and occasionally 
hydro-pericardium. In mitral stenosis, it is not very infrequently limited 
to the peritoneal cavity. The urine may be scanty, high-coloured, exhibit 
an excess of urates, and may contain albumin, or even blood. 

Affections of the respiratory system, such as bronchitis and broncho- 
pneumonia, are liable to occur in heart disease, especially in mitral affections. 
Haemoptysis is not uncommon ; mitral disease, indeed, especially stenosis, 
is one of the commonest causes of blood-spitting, and the heart should in- 
variably be examined when a patient presents himself with a history of 
haemoptysis. HaBmoptysis occurring in chronic valvular disease may be the 
result of chronic venous congestion or pulmonary infarction. There may 
be chronic venous congestion and oedema of the lungs, particularly of the 
bases, and, later^ liy^jostatic pneumonia. More rarely, pulmonary infarction 
may be present. The existence of pleural effusion should always be borne in 
mind in cases of dyspnoea, for not infre(|uently I liave seen it completely 
overlooked ; when present, it is generally bilateral. Acute pulmonary 
cedeina is rarely met with ; in these cases intense dyspnoea comes on suddenly, 
and 18 accompanied by the appearance of frothy mucus which wells out of 
the mouth and nose in quantities, the patient usually dying within a few hours 
of the beginning of the attack. Embolism, as w^ell as arterial and venous 
thrombosis, may be an expression of cardiac failure. 

With regard to the pulse, wiiilc increased freqjtiency is the rule^ijiswiy- 
cardia is occasionally to^ be n o tesiJLJLL.CjM?dia^ lailuxe. The volume and force 
of the pulse' YfiAy becbme diminished. The arterial pressure varies, and is, 
therefore, not a reliable indication of cardiac failure ; it may be subnormal, 
but, on the other hand, it may be even supernormal until shortly- before 
death. The apex-beat is usually displaced outwards, may be diffuse, and 
difficult or even impossible to locate. On percussion, the area of cardiac 
impairment is generally increased transversely to the right or the left, or 
both. On auscultation, modifications in the cardiac sounds and the cardiac 
cycle, as described elsewhere, may be present. Distension and pulsation of 
the jugular veins and other indications of tricuspid incompetence (to be 
described later) may be present. 

Lastly, sudden death may occur, even without previous indications of 
cardiac failure. 

The indications of failure of the left ventricle are chiefly those of systemic 
the indications of failure of the left auricle are pulmonary in char- 
acter^ while the indications of failure of the right side of the heart are those 
of tricuspid incompetence. It should be noted that there may at the same 
time be indications of failure of all the chambers of the heart, with those of 
one chamber predominating. The symptoms of cardiac failure 
disease are principally respiratory in charac^r. Thl? symptoms of cardiac 
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failure m aoitic. ^ on the other hand, are at first usually mainly those 
of '8ystemlc_a^<§niia, there bein g little joi no chronic veno us conges tion ; 
later ori7"Bymptoms of relative mitral jncbmpetenc^^ are apt to appearT It 
should be noted that dyspnoea oil exertion Is perliaps tlie most frequent 
Isymptom of iiort-ic diseUvse, and may be the result of systemic anfiomia as 
well as of some disorder of the rtispiratory organs. Prjecordial pain, as well 
J as cerebral symptoms, are of more common occurrence in aortic than in 
mitral disease; while gastro-intestinal symptoms, d^p^y, and embolism 
are of less frequency. 

PROGNOSIS IN CARDIAC AFFECTIONS 

Prognosis in cardiac affections is a subject of the utmost importance, 
and often presents great difficulties. From the nature of the ailment, the 
reasons for the importance of prognosis arc not far to seek. Among these 
are the fact that the patient and his friends are naturally anxious for, and 
have the right to, an opinion, based upon a full consideration of all the circum- 
stances of the case, as to the probable duration of life, the ability of the 
patient to lead within limits a fairly normal existence, aud perhaps also his 
capacity for employment. This is a very natural anxiety, which if unrelieved 
may have a most injurious effect upon the general health and well-being of 
the patient. It is a misfortune that in the popular view there is a tendency 
to group together all classes of cardiac affections as necessarily of serious 
import, the result being that in a considerable proportion of cases quite 
needles*? nn.vietv niav be occasioned. 

In trying to form a prognosis in any given case of cardiac disorder, the 
following points, among others, require consideration : the family history, 
age, sex, occupation, mode of life, social conditions, the locality, nature, 
extent and mode of origin of the lesion, its duration, the condition of the 
myocardium, whether the lesion is stationary or progressive, the degree of 
cardiac failure, the risk of sudden dieith, the immediate cause of the present 
attack, the number, if any, of previous attacks, the .state of the [)atientbs 
general health, the existence or otherwise of complications, and finally the 
response to treatment. 

With regard to the family history, we should particularly note whether 
the other members of the family have suffered from any form of cardio- 
vascular disease, the average period of longevity, and the constitutional 
strength of the family. The question of age is one of considerable im| 3 ortance, 
the prognosis of heart disease being less favourable at the extremes of life. 
This in early life is owing to the fact that the heartjs l^s able to undergo 
compensatory changes during the period ofactiYQ of 

cardiac affection has a deleterious effect upon the general physical and mental 
development ; moreover, rheumatic endocarditis is not infrequently accom- 
panied by pericarditis, and there is also the risk of recurrence of rheumatic 
infection of the organ. Sudden deiith, on the other hand, is of rare occur- 
rence. At the other extreme of life, the capacity of the heart for compensa- 
tory changes is much diminished, while degenerative processes, and associated 
dise^e in other viscera, are not infrequently present. Taking all cases of 
cardiac affections into account, the prognosis is better in females than in 
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males. Among other reasons for this is the fact that the former are less sub- 
ject to physical and mental strain, in them mitral disease is relatively more 
common than aortic disease, and myocardial degeneration and coronary 
disease are relatively of less frequent occurrence. On the other hand, mitral 
stenosis is ihiich more common, and the strain at puberty is greater in females 
than in males, and, further, the risks of pregnancy and parturition have to be 
conBider<vl . Any occupation or mode of life involving undue physical or megial 
strain or exj>osure, and unhcalthjr habits, such as over-eatinj;.aL03^i^ 
render 'tTr~prognosis i^Tavourable. The [)roguosis is considerably 
modified for the worse also if the patient be unable, when this is found 
to be necessary, to change an unfavourable occu])ation for one more 
suitable ; or if he be compelled to live under unsatisfactory hygienic 
conditions as to food, fresh air and the opportunity for rest so necessary 
in those suffering from cardiac affections ; or, if after suitable treat- 
ment has been instituted, a return has to be made to an unfavourable 
environment. 

There appears to be no doubt that, taking cases as a whole, the prognosis 
of aortic is less favourable than that of mitral disease, and lesions affecting 
both valves graver than when one only is involved. It is a matter of no 
small difficulty to give the order of relative gravity of lesions affecting the 
different valves, but so far as my observations of four varieties of chronic 
valvular disease are concerned, I should place in order of gravity, aortic 
incompetence, mitral stenosis, aortic stenosis, and mitral regurgitation. 
With regard to aortic stenosis, however, a qualification is necessary ; for 
although when due to a previous attack of acute endocarditis the prognosis 
is better than that of mitral stenosis, when j)rimary chronic endocarditis is 
responsible it is not so good. Among the points which may be of assistance in 
iTying to form an estimate of the extent of the lesion are how far the character 
of the pulse, is modified, and the size of the heart. It should be noted that the 
severity of pain in the pra)cordium is not necessarily indicative of the nature or 
severity of tlio morbid changes present ; for the pain may be severe in patients 
who are the subject.s of slight lesions, and, on the other hand, may be of 
trilling severity in tiiose who suffer from grave lesions. 

Taking cardiac cases as a whole, when the lesion is due to a prtyio^atta^^ 
of acute endocuivlitis the prognoskis not J^CLj^ciioiia^S when.dux^ta-A^Mma^ 
chronic affection ; because in the latter case the lesion is apt. to come. Oil. 
middle life tiduT to be progressive, and to be as socia ted with myocar dial 
degenerati^. It should, however, not be forgotten that when tteiesioli is 
due to a previous attack of acute endocarditis the patient is liable to recur- 
rent attacks and consequent further crippling of the valve. If the lesion 
have existed for a considerable time and the health of the patient bo still 
good, the outlook is correspondingly hopeful. 

In any estimate of the prognosis of a case of cardiac disorder, it is of the 
utmost imj)ortance that the condition and degree of the in tegr ity qf^^tlie 
myoeardium, and also whether the lesion is stalioiiar}’ or progressive, sliould 
bo determined ; both of these subjects have been discussed in the preceding 
section. The degree of cardiac failure is, of counse, of great importance, 
and ill any given case the following points, among others, should be noted : 
the nature and severity of the subjective symptoms, the rate- both while 
at I'est and after physical exertion, the volume and force of the pidse, the 
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strength of the apex-beat and of the impulse of the right ventricle, the 
existence or otherwise of secondary dilatation, the character of the cardiac 
sounds and of the cardiac cycle, whether murmurs have diminished in in- 
tensity, the respiratory rate, the extent of oedema, and the size of the liver. 
It might be helpful if I indicated what, speaking broadly, may be regarded 
as clinical manifestations of four degrees of cardiac failure — ^namely : slight, 
moderate, severe, and extreme. Slight : Shortness of breath, palpitation, 
exhaustion, and, it may be, praecordial pain, on exertion which the patient 
formerly could do without experiencing this. Moderate : Shortness of breath, 
palpitation, and, it may be, cyanosis, on moderate exertion, such as walking 
quickly on the level ; pufiBness round the anklas in the evening ; some degree 
of increased rapidity of the pulse while at rest ; slight enlargement of the 
liver. Severe : Shortness of breath on slight exertion, such as walking at the 
ordinary rate on the level, or on changing position in bed ; cyanosis while 
at rest ; a considerable degree of oedema of the lower extremities in mitral 
cases, and a moderate degree in uncomplicated aortic cases ; a considerable 
degree of tachycardia while at rcvst ; oedema of the base^s ; a moderate degree 
of hepatic enlargement : albuminuria ; orthopnoea ; cardiac asthma. 
Extreme : Continuous shortness of breath ; severe dyspnoea on slight exer- 
tion ; marked cyanosis while at rest ; general anasarca in mitral cases, and a 
considerable amount of oedema of the lower extremities in uncomplicated 
aortic cases ; oedema of the serous membrane ; much hepatic enlargement ; 
pulsus alternans in the absence of a severe grade of tachycardia. A point jof 
the utmost prognostic importance in angina pectoris is the ease with which 
the pain is provoked, and whether it occurs even when the patient is at 
jest/ ■ 

With reference to the risk of the occurrence of sudden death in cardiac 
affections, a fatal issue in this way is most likely to occur in fatty or fibroid 
degeneration of the myocardium ; it is also of not uncommon occurrence in 
angina pectoris ; while of the valvular diseases it is most frequent in aortic 
incompetence. Another cause of sudden death is complete and abrupt 
closure of the lumen of a coronary artery, or of one of its main brandies. 

' ' With regard to the immediate cause of the present attack, inquiry should 
be made as to whether this can be attributed to some temporary cause, such 
as a period of undue physical or mental strain, or some such intercurrent 
malady as acute bronchitis, or whether the symptoms have gradually appeared 
without any such cause ; in the latter event, the prognosis is less favourable. 
The prognosis is also influenced by the state of the patient’s general health, 
and the existence or otherwise of complications, among the latter being 
aneemia, bronchitis, supernormal blood-pressure and renal disease. The 
bearing upon prognosis of the supervention of auricular fibrillation, auricular 
flutter, pulsus alternans, intraventricular block, or any other variety of 
disordered cardiac mechanism, in any case of valvular or myocardial disease, 
will be considered in dealing with these affections. 

Finally, the prognosis in cardiac affections must be considered in the light 
l^^or example, given a case of auricular fibrillation, 
with indications' of severe cardiac failure, it is impossible to say what the 
future will be until full doses of digitalis have been administered. 

Having now reviewed the various points which may arise in the considera- 
tion of the prognosis of most cardiac affections, these need not be again 
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referred to when the prognosis of individual cardiac affections comes under 
discussion. 


TREATMENT IN CARDIAC AFFECTIONS 

Importance op Treatment in Cardiac Affections. — In few depart- 
ments of medicine is careful and skilful treatment of so great importance 
as in that of cardiac disorders, and in few is it so well rewarded. For although 
we cannot rectify the actual lesion in the case of a damaged valve or myo- 
cardium, it is none the less true that in a large proportion of cases it is possible 
by the adoption of proper and adequate therapeutic measures to prolong 
life for many years, and in most cases to save patients from much suffering. 
Moreover, tiie work which has been done in recent years in the realm of 
cardiac disorders has resulted in a great advance with regard to what can 
be accomplished in tlic large rlass of patients who are the subjects of auricular 
fibrillation, or of auricular flutter. At the outset, therefore, I would emphasise 
the fact that the practitioner will be amply rewarded for any time spent and 
patience exercised in considering and putting into practice suitable thera- 
peutic measures for any given case of heart disease w^hich may come under 
his care. 

It is desirable to devote one section to the consideration of the thera- 
peutic measures which may be applicable to any form of cardiac disorder, in 
order to save much needless repetition when we come to consider the treat- 
ment of the individual cardiac affections. 

Objects of Treatment. — If the view previously put forward, that the 
essential cause of cardiac failure lies in the heart iiiiiscle, be borne in mind, 
certain points of fundamental importance with regard to the management ot 
any case of heart disease can readily be grasped. We should focus our 
attention on the heart muscle. On the one hand, every factor which has an 
influence in strengthening it should be taken advantage of, while, on the 
other hand, everything which may throw an undue strain upon it should be 
considered carefully and in detail. Our objects should be : (1) To avoid 
every! liing which may ])Ossibly add to the degree of the already existing 
morbid affection, or embarrass the heart ; (2) to do everything in our pow er to 
promote the eflicicncy of the myocardium ; (3) to treat cardiac failure w^hen 
this be j)resent ; and (4) to treat symptoms as they arise. 

Instructions regarding Mode of Life. — Given a cardio-vascular affec- 
tion, witether valvular, myocardial, or arterial, one of the most unfortunate of 
things we have to face is the fact that such a large proportion of patients 
endeavour, or are compelled, to live beyond the limits of the heart’s strength ; 
a constant strain is thus thrown upon the organ. It is of tlie utmost import- 
ance that the patient should acquire the habit of always living within the 
limits of the heart’s strength, and should on no account attempt to go beyond 
this. On the other hand, care should be taken not to restrict imnecessarily the 
normal pursuits of a ])atient ; otherwise he is apt to become unduly nervous 
and introspective. With regard to the amount and kind of physical exertion 
which a patient suffering from heart disease may undertake without harmful 
effects, it is impossible to lay down hard-and-fast rules, because the constitu- 
tion and temperament of different patients differ greatly. It is possible, how- 
ever, to enunciate a cardinal principle which wdll be found to be of inestimable 
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oervico in these cases. It is, that any exertion which the patient may un<Iergo 
should not be attended or followed by breathlessness, })alpitiition, fatigue, a 
sense of tightness or oppression, or discomfort or paui in any part of the front 
of the chest, or giddiness or faintness. On the other hand, any exertion 
short of producing these symptoms is usually not harmful, providcnl violent 
and sudden effort be always avoided, and a sufficient amount of exercise is 
in every way desirable. It is not enough to regulate the amount of physical 
exertion only ; the importance of attending to the amount of mental wo jk 
in these cases is not sufficiently appreciated. Wheii the cardiac affection is 
progressive, the amount of effort, physical and mental, should be corre- 
spondingly reduced. Every form of excitement, anxiety, worry, and emotional 
strain should, as far as possible, be avoided. 

The question of focal sepsis is an important one and should receive 
attention. Prophylactic measures should be adopted with regard to the risk 
of infection by influenza or other intercurrent disease. It is imi^rtant to 
guard against, rheumatism in chronic valvular disease, es})ecially when of 
imtraTorigin, and particularly so in children or in young adults. An attack 
of broncliitis or other affection of the lungs, influenza or other febrile disease, 
should be most carefully and energeticany "treated, and a sufficient amount 
of rest during convalescence should be enjoined. When exertion is again 
allowed it should not be such as will produce any symptoms of cardiac distress. 

The patient should bo instructed to eat slowly and thoroughly masticate 
the food, and, where necessary, the teeth should receive attention iii order 
to allow of this. In most cases, the daily amount of fluid should be somewhat 
restricted, our aim Jbeijjg.Ji5xJfi^S8en the work done by tlie left ventricle, by 
diminish iug its'o'utput. The meals should be as dry as the patient will take 
tBelu, a sufficient amount of fluid being taken between Jiieals. Tlie three 
meajs oHh^aj^shoul be evenly balanced, as a large meal causes too great 
variation In the vascular system, to which the heart does iml readily adjust 
itself. The food should be i iutriti ous, but at the same time easily assimilable 
and not likely to cause indig’Stldhr" "A diet of c-arbohydrales is bulky, and is 
apt to cause flatulence and hyperchlorydria, while a diet consisthig of highly 
nitrogenous food increases the resistance in the peripiieral circulation and is 
equally to be avoided ; w'hiJe, therefore, the^dijet should be a carefully .mixfxi 
one, the albuminous element should iiredomlnate, Ailicles of food whicli 
the patient know^s 'by experience to cause indigestion should, of course, not 
be taken. Anything which causes flalulent distenKioii of the stoma ch or 
bowels should be avoided, since it, by direct pressure, embaiTasses the henrt, 
and is one of the commonesi^y-auscs of palpitAtinn. In the opinion of most, 
aaaltdSeedGEtTs oTvalue as an aid in preventing senile cliangcvs in the arteries, 
and i n the tre atment of su pcrnor mal blood- p ressure and atheroma, The 
excessive use of t^ co 8 ee,^oFacco, concT alcoHol shouM’TVe aypi!!^ It Is 
bet^^Ibr the patient to abstain 'rioni alcohol altogether ; but if he has been 
accustomed to alcohol, and its deprivation be a great hardsldp, a strictly 
moderate amount of light wine, or well-diluted spirit, taken witJi meals, 
may be allowed. 

If the patient suffers from an unduly excitable nervous system, tJiis 
should receive careful attention. The bromide* are often extremely useful, 
but their long-c ontinued use is not to beTKmm§ged. The ft-rgr^ig niuny 
is less depressanllhah anJ may bo given in doses oi l Q to 
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20 graius, tkree tinxes a day a fter difficult to exaggerate the 

importance of sl^), and enquirj^ stouM invariably be made regarding its 
ainourd and if any defect be found it should be adequately 

and skilfully treated on the lines laid down later on. Any existing anaemia 
in patients suffering from heart disease requires to be effectively treated by a 
generous supply of r ed m eat , a nd iron and ajseiuc. Patients who ex^bit 
a gouty tendeney should have their diet regulated, and take an occasional 
dg^e of blue pill, followed by a saline aperient. In adults whf) are the subjects 
of heart disease, a course of such tonics as i ron, arsen ic, ph osphor uB, s try ch- 
nine, or quinine may be taken from time to time ; whil e ui ch ildren^,^g^^- 
liver oil, the syrup of phosphate of iron, or the syrup of iodide of iron is of 
eHp(‘cia] advaniage. 

Kest.' Needless to say, rest is of cardinal importance in the treatment 
of cardiac failure ; it is difficult, indeed, to exaggerate its value. It is not 
sufficiently apjireciated that cardiac rest is the objective of all therapeutic 
measures. While bodily rest is indicated in all cases of cardiac failure, it is, 
in my opinion, of greater value in those oases in which auricular fibrillation is 
not present, than when it is ; indeed, in the former group of cases rest easily 
holds the first placx^ among the therapeutic agencies at our disposal. In 
dcteriiiining ilie degree to which exertion should be curtailed, a cardinal 
priueiplo, as lots alreudv been pointed out, is that the exertion in which the 
patient indulges should fall short of producing syiupioms of cardiac distress. 
When there are indications of progressive exhaustion of the heart's strength, 
the amount of effort should be proportionately reduced, and when the symp- 
toms of cardiac failure are pronounced it will be necessary to order the 
patient to keej) to his bed. 

Systematic Exercises. — Systematic and graduated exercises are- some- 
times useful in cardiac affections, provided they be judiciously and carefully 
employed, and their effects watched. Tliey are of 8j»ecial value in cases of 
slia^ht cardiac failure due t-o the heart muscle i>eing ilaob^' and lacking.,^ 
intiltrulion ; in these cases the) may prove a valuable aid 
to f.reatiiicnt, but it is essential that the iirvocardium should be fairly sputld. 
Graduated exorcises are contra-indicated in acute aJIections of in 

eoiisiderablc niyipeaidial^ (Jegejier^^ in cases of severe lailure— as^, fflx 
ihxampTe^'Ivljen there is severe dysjmma on exertion, dropsy^ enl arged liv er, 

kfi Kbui pec tpris, and in cases Jn wlilcb the heart ialTure is. piPi^ressiy c. 
In liry tTpuimn, simple movements are, certainly in most cases, better than 
(lie resisUuic(* exercises as practised at Nauheim, and of the former I am 
melined to favour Swedish ex ercises. Exercises may be indulged in even 
when the patient is confined to bed, but in all cases should 
producing any indications of cardiac distress, or muintahi*:^ incjre^sed fre- 
quoupy of the pulse. 

Ma^^a^e. i\iassage is useful in many cases. It ma) be employed when 
the patient is confined to bed, but in whiclr 

while, on the other hand, ordinary muscular exercise is not advisaple. 

JIaThr and TK);ATMENT.--"It Is cotuinonly known that immersion of 
the body in water may exercise a decided influence on the circulation. It is, 
further, believed by some that certain waters at Nauheim, ou account of their 
ingredients, possess a s])ocific therapeutic value iu cardiac affections ; but 1 
am very sceptical with regard to this. Patients undoubtedly often derive 
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very great benefit from a stay at Nauheim and at similar spas; but this 
appears to bo due to the rest, the change of air, the regular mode of life and 
exercise, the careful dieting, and other factors. Given the same conditions 
of life, equally good results would be obtainable elsewhere. Sp§ jyreatp^^^^^ 
p^ticujarly serviceable in j)atient^ w^^ in excesses of various 

kincis. 

— It is, unfortunately, true tliat the reputation of many drugs used 
in the treatment of cardiac affections does not rest upon trustworthy evidence; 
by this I mean proof that the drug is a definite causal factor in the improve- 
ment of the patient. When a combination of various therapeutic agencies 
is employed, care should be taken to avoid crediting the administration of a 
particular drug with results which are in reality due to some other agency, 
more especially rest, or to the natural course of the malady. A })roblem 
which was notoriously a source of difficulty and perplexity to the clinician 
is the extraordinary difference in the results of the administration of digitalis 
or one of its allies in persons who are suffering from identically the same 
lesions, and complaining of precisely the same symptoms. As long as the 
drug has been in use in the treatment of cardiac, affections, it has been 
known that the results of its administration are astonishingly varied ; in 
some cases of cardiac failure it is of very great value, while in others it is 
quite ineffective. What is the cause of this variability ? Is the drug 
capricious in its action or uncertain in its strength ? Or is it due to some 
particular preparation being active while another preparation is inert ? 
This has been thought to be the case by some, and for this reason special 
preparations have been prepared and advertised as being more uni- 
formly certain in their action. These opinions liave been proved to be 
wrong. It is of great importance to the practitioner to realise that tliis 
problem of the variability in the results of the administration of digitalis has 
1 been to a great extent solved. Put briefly, those cases of cardiac failure which 
show wonderfully good results are, in the vast majority of instances, cases of 
auricular fibrillatiori, or of auricular flutter, in either case accompanied by a 
rapid ventricular rate. - 

The Digitalis Group of Drugs. — This includes, among others, digi- 
talis, stm ph^nthus ^ squills, convallaria maj^lis, and apocyaum. The 
suitable preparations for oral ' administration are tincture of digitalis 
(B.P., 1918, dose, 5 to 15 minims) ; the fresh* infusion of digitalis ; 
tincture of strophanthus (B.P.,' 1918, dose, 2 5 minima effective dose, 

Jhowever, TT^hg 5‘ to lO minims); and tincture ” dr's^ills (B.P., 1918, 
Mse, 5 to 15 minims, but it should be administered in twice this dose 
in order to obtain the same effect as the tincture of digitalis). In this 
connection, it should be remembered that the tincture and the fresh 
infusion of digitalis contain all the glucosides. There is no evidence that 
the more recent preparations of digitalis are either pure substances, or are 
more reliable than the tinctures or the fresh infusion. They should not be 
administered orally, and strophanthus, in particular when in pure form, has 
been found to undergo decomposition in the alime ntary canal. None of 
these preparations can be employed hypodermically in an adequate dose, 
| 0 n account o f the local irritant action, and the same applies to intramuscular 
linjections oiTsSSphan^m'," Stroph^t^ is suitable for intravenous injec- 
tion, and may be employed in urgent cases, or when the patient cannot 
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tolerate any of the other preparations of the digitalis series of drugs by the 
mouth. The results are the same as those following the administration of 
digitalis or strophanthus by the mouth, but are much more rapid, improve- 
ment in the general symptoms commencing within about two hours and 
becoming very pronounced 6 to 10 hours later. Strophanthin, 0.5 mg. 
(i^ioth gr.), may be injected very slowly into a vein, and digitalis medica- 
tion by the mouth may be commenced the following day. The injection 
should not be repeated within 24 hours, and then on}y in special .Q kcum - 
stances (3epen31ng oh The ventricular ^ a srnallerdpfe. * 

It has been foUHd’TFat samples supplied by different firms of 

chemists proved to be very constant in strength. It is advisable, however, 
whenever possible, to employ physiologically standardised preparations. 
The samples of tincture of strophanthus obtained from chemists are not 
nearly so constant in strength as those of digitalis. The active 
principles of the tincture of digitalis, strophanthus, and squills not 
infrequently undergo decomposition when these preparations are freely 
diluted with water, and this is especially so in the case of strophanthus. 
For this reason, the tinctures should be dispensed either undiluted, or diluted 
only with alcoholic preparations, "and afterwardFTahen in water. In some 
cases, stropFarithus an'dlRpTilTs'seem to have less tendency to induce digestive 
disturbances, and in a few cases I have found the latter succeed where the 
administration of digitalis or strophanthus was followed by gastro-intostinal 
symptoms or headache. On the whole, however, from a therapeutic stand- 
point, digitalis has proved to be the most reliable of the three drugs, and the 
others should be regarded as substitute^ which may be tried especially 
when digitalis appears to induce toxic symptoms. 

The special indications which are commonly accepted for the administra- 
tion of digitalis are increased ventricular rate — say over 80 per minute, 
weakness of the contractile force of the heart muscle, left- or right-sided 
cardiac dilatation, anuria due to deficient circulation, and anasarca, the 
cardinal indication being failure of tonicity. The drug is more generally 
useful in mitral than in aortic cases, especially with scanty, highly coloured 
urine, and with dropsy ; in all probability, the explanation of this is that 
auricular fibrillation is much more common in mitral lesions. The drug 
is often useful when mitral regurgitation has become super-added to 
aortic disease, and also in many cases of fibroid degeneration of the myo- ^ 
cardium, but in the latter group of cases the effects should be carefully J 
watched. 

The question is often asked whether digitalis should be given in cases 
of aortic incompetence. There are divided opinions on this point. A sup- 
posed disadvantage of the employment of the drug in aortic incompetence is 
that slowing of the pulse — if it occur — by prolonging diastole, allows more 
time for the distension of the left ventricle by the regurgitant current of 
blood. It should be pointed out, however, that slowing of the pulse may 
occur independently of the use of digitalis. It is further urged that the 
drug tends to cause sudden death in this affection. Patients have undoubtedly 
been known to die during its administration; but it does not necessarily 
follow that digitalis is responsible for this, for sudden death is apt to occur 
in aortic disease whether patients are taking the drug or not. In order to 
prove the contention that sudden death is due to the use of digitalis, there 
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»hoiiid be no doubt that a relatively larger proportion of people sufienrig 
from aortic disease die when taking the drug than in the case of those in 
whom it is not being used. I am not convinced on this point. To be on the 
safe side, however, the drug should be given cautiously in this condition, and 
the patient should be kept in bed when considerable doses are being admini- 
ster^ ; while in those cases in which auricular fibrillation is not present, the 
drug should be stopped as soon as the acute symptoms have disappeared. 
Some authorities adopt the same precautions in cardiac failure associated with 
mitral stenosis, or suspected marked fatty degeneration. Others, again, 
prefer strophanthus to digitalis in aortic disease. 

Digitalis is, as a rule, contra-indicated in cases of undue slowness of the 
pulae ; in these cases, if given at all, it should be administered cautiously. 
The same precautions apply in the presence of a forcible apex-beat and 
' bounding arteries. It is possible to do harm in cases of diminished con- 
ductivity, though the drug is not necessarily contra-indicated in these cases. 
Some writers recommend that prior to the administration of digitalis there 
/ should be free purgation. In cases of supernormal blood-pressure, Balfour 
^lievod in dilating the arterioles, and those who share this view administer 
one of the vaso-dilators along with digitalis or strophanthus. I myself am 
not optimistic with regard to the efficacy of vaso-dilators, except perhaps in 
cases of slight or moderate supernormal blood -pressure ; and, as I have 
already pointed out, my investigations have shown that there is no risk 
attending the administration of digitalis in those cases in whicli there is 
supernormal blood-pressure, or arterial degeneration. 

But, while the special indications for digitalis are increased ventricular 
rate, w eakness of the contractile force of the heart muscle, ca rdiac ddatation, 
anuria due to deficient circulation, and Jri^isyrtTre rejjults of its administratio]! 
wEen^ these are presejit are variable. The resjioiiHe to these drugs differs ac- 
cording to tlie cardiac action and character of the rhythm ; tho.se cases of 
cardiac failure which s how won derfu lly good results are, in the great majority 
of instances, cases of auricular fibriilation, or of auricu lar 11 utt fiJ. in eitlierjcase 
accompanied by a rapid V'eutricular rate- whether ilie Fesion be valvular, or 
myocardial, particularly when subse^tl.eat„to acute rheumatism or chorea. 

I In these cases whetKir Wopsy he present or not, the results of the administra- 
\tion of digitalis in the 7najority of cases are very, and in so7ne cases, extraordinarily 
wood: tln‘ adininist lation of the drug is f(»llowed by a rapid fall in the 
[ventricular rate (Fig. 31) and a concomitant improvement in the general 
symptoms. Two exceptions are: (1) Some cases of marked myo cardia l 
degeneration, au3 (2] cases in which there is accompanying py rexia. ^ri the 
latter," apparently, the response to digitalis, if present "at all, "is as a rule 
very slight, whether auricular fibrillation or auricular flutter be present or 
not. With regard to dosage : As a rule a certain amount of improvement 
may be obtained after a time by the administration of small doses of 6 
minims of the tincture three times a day ; but, on the other hand, the 
full effects of the drug are produced iu a much shorter period by large doses. 
It would, therefore, appear to be desirable to commence with full doses, 
and to go on with these until some physiological reaction is obtained : and 
then, if required, to continue the administration, but to r<‘gii]a1(^ tlie 
amount until it is discovered what is the. optimum dose, in a given case. 

A good method is to begin with a draoiim of the tincture per diem, or. 
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in urgent cases even nr 2 drachms per diem, and to continue until there 
is anorexia, nause;* or vomiting, diarrlioea, headache, an undulj slow pulse, or 
what is railed 

In some ( ases t1ie''i^t!Idn "f digitalis on the heart is manifested before its 
effect on the stomach ; in others, anorexia, nausea, vomiting, headache or 
diarrhoea occurs first ; in others again the effects on the circulatory and 
digestive systems arc' coincident. A physiological reaction usually occurs 
within a week, sometimes in 3 or 4 days ; the time, however, varies greatly 
In auricular fibrillation, the drug should then be stopped until these 
symptoms have passed away, which is 
generally in a few days. In the great 
majority of cases the patient relapses, and 
the indication then is to find out what dose 
suits him best — that is, the dose sufficient 
to control the action of the heart, without 
at the same time giving rise to any toxic 
symptoms ; this may require weeks or even 
months of careful observation, and much 
jx^rseverance will generally be required. 

One method is to begin with half the 
original dose, and this can be increased 
or diminished according as the rate of the 
heart increases or diminishes. In this 
connection help may frequently be ob- 
tained from the patient himself, who is 
often able to say what dose suits him 
best ; in other words, the patient’s own 
sensations are often a good guide, and 
should be taken into account, as well as 
the ventricular rate. The dosage necessary 
in individual cases may exhibit a wide 
variation ; it may be as small as a drachm 
of the tinctiin*. |)er week, or as large as 45 
minims or even more per diem. Having 
discovered this dose, it will be necessary, 
in the great majority of cases, for the 
patient to continue the drug for the remainder of his life. In the course 
of time variations in the dose may be found to become necessary. The 
cumulative action of digitalis is apparently not nearly so important as 
has been believed ; at the same time the ventricular rate ought to be 
watched. JE^lsus bigerainus w a dan^r Bignal, and we should either stop 
the drug for a few days or dimmish tli^ose. 

Digitalis has no effect upon the auricular fibrillation itself ; but it 
diminishes conductivity of the auriculo-ventricular junctional tissues, thereby 
interfering with the pathway of impulses from auricle to ventricle, and so 
cutting off some of the too numerous impulses reaching the ventricle, and 
thus leading to a reduction in the ventricular rate, as a result of which the 
cardiac contraction becomes stronger, with consequent improvement in the 
oirculation and in the general symptoms. In very rare instances, complete 
auriculo-ventricular block is induced. In the opinion of Cushny, the diminu* 
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Kia. 31. ('hart showing typical result 
on thr i-ardiac rate of the admiiii- 
. stration of dijxitalis in a case of 
“^aurieular fibrillation with tachy- 
^ eardia, A drachm of the tincture 
Syj>er diem was com]n(MU'ed/on 27th 
January. 
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tion of the ventricular rate in auricular fibrillation is due to the direct action 
of the ^ug on the heart muscle, and not to stimulation of the inhibitory 
mechanism, since it is not prevented by atropine. This view is not accepted 
by others, however, who hold that it is due to stimulation of the inhibitory 
mechanism. 

W hen auricular fibrillation is not accompanied by a rapid pulse, no marked 
f result usually follows the administration of digitalis ; indeed, it is often difficult 
to be certain how far the improvement may be due to the rest in bed and other 
measures adopted, apart from the efiect of the drug. 

In auricular flutter, the administration of full doses of digitalis at first 
usually induces partial heart-block, or an increase of the degree of block 
already existing, with a resulting diminution of the ventricular rate. 
Later on, the drug may induce auricular fibrillation. This may persist, 
or the physiological rhythm may be restored— either event occurring 
during the administration of the drug or after it has been discontinued, or 
the normal rh 3 rthm may be interrupted from time to time by paroxysms of 
flutter, or after the cessation of the drug the flutter may return and continue. 
The same dosage should be employed as in cases of auricular fibrillation with 
tachycardia, and should be continued until the full physiological reaction is 
obtained. After this one of two plans may be adopted : (1) the dosage may 
be gradually diminished, and afterwards the administration of the smallest 
dose necessary to control the ventricular rate continued in the hope that the 
flutter may cease ; or (2) large doses may be continued, in the hope of 
mducmg auricular fibrillation, after which the administration of the drug is 
discontinued for some days, in the hope of a return to the normal rhythm. 
The first plan is generally to be preferred. 

Eggleston, in 1915, introduced the method of the oral administration of 
massive doses of digitalis, and since then others have advocated this method 
A physiological reaction is usually obtained in from 12 to 36 hours. Tiie drug 
should then be stopped for a time. The employment of massive doses should 
be restricted to urgent cases of auricular fibrillation or of auricular flutter 
with a rapid ventricular rate. Only physiologicaUy standardised prepara- 
tions of digitalis should be used. Three doses of IJ drachms, 1 drachm, and 
half a drachm, at intervals of 6 hours, or 1 drachm, or a drachm and a half 
1 drachm, 1 drachm, and 1 drachm, at the same iiilcrvals, may be emjdoyed! 

If the case be not one of auricular fibrillation or of auricular flutter 
exceptionally the administration of digitalis induces auricular fibrillation’ 
•Aport/rom these cases, as a rule, though not always, the henekcial results will be 
{only mod^^, almost negligible, or even altogether absent— unless dropsy is 
ipresenl. The drug appears to act by increasing the strength of contraction 
and jier^ps by augmenting tonicity. In some of these cases, the ventricular 
.diminished— though rarely in so marked a degree as m auricular 
fabriUation, but this is not an essential factor. In the majority of cases 
with a normal rhythm, however, the ventricular rate is not diminished 
more than can be accounted for by the rest in bed and other therapeutic 
measures. Or, the various grades— even complete— of auriculo-ventricular 
block, or sinus irregularity, extra-systoles, siiio-auricular block, or pulsus 
alternans may be mduced. The higher grades of heart-block are some- 
times mduced by full doses of one of the digitalis series of drugs in 
thoiMi exhibitmg a slight degree of block who had previously sufiered from 
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a rheumatic infection of the heart. Cushny is of opinion that slowing of the 
heart, usually auriculo-ventricular and sino-auricular heart-block, and sinus 
irregularity are due to vagus stimulation ; and extra-systoles, and sometimes 
auriculo-ventricular and sino-auricular block, to the direct action of the 
drug on the cardiac muscle. My custom in cases of normal rhythm also is 
to commence with large doses, and to continue until there is anorexia, nausea, 
vomiting, an unduly slow pulse, or heart-block, extra-systoles, sinus irregu- 
larity, or pulsus alter nans. In some cases, heart-block or extra-systoles are 
at first only observed after exertion ; after the temporary acceleration pro- 
duced by the exertion has subsided, the pulse-rate becom& slower than 
before the exertion, if the individual be under the infiuence of the drug, and 
it is during this period of slowing that heart-block or extra-systoles appear. 
When these symptoms have appeared, the drug should be stopped, or the 
dosage reduced. If improvement in cases without auricular fibrillation 
occur, it can usually be maintained without continuing the drug ; some- 
times, however, it is advisable after stopping the drug for a few days to 
resume with smaller, but yet sufficiently large, doses. Here again, the 
patient’s own sensations should be taken into account. 

Digitalis is contra-indicated in partial heart-block. 1 have never found it 
of any value for the irregularity of extra-systoles. 

Quinidu^e : During re/Cent years quinidine has been employed in the 
treatn^hT*of't)(*rsistent auricular fibrillation and persistent auricular flutter, 
more especially the former, with the object of arresting either condition — in 
other words, to restore the normal rhythm ; and also in paroxysmal tachy- 
cardia, m the intervals between the attacks, to prevent their recurrence. 
In about half the cases of persistent auricular fibrillation rejwrted, the normal 
rliytlim was restc»T’(‘(l. 

i.ewis ami his co-workers are of opinion that quinidine has the following 
etlects ; (1) It diminishes the sino-auricular rate considerably. (2) It 
increases the absolute refractory period of the muscle of the auricle. (3) It 
diminishes the rate of conduction in the auricle, along the auriculo-ventri- 
cular junctional tissues, and in the ventricle. The three efiects are due to a 
direct action on the muscle. The drug usually induces paralysis of the vagus 
— giMu rally partial, rarely complete — both with regard to ite action on the 
sino-auricular raU*, and the rate of conduction along the auriculo-ventricular 
junc ional tissues. With regard to the latter, however, exceptionally, vagal 
stimuhition lessens the degree of any existing auriculo-ventricular block. 
The eflects of the administration of quinidine in patients suflering from 
persistent auricular fibrillation are mainly : (1) A progressive diminution irt 
the auricular rate ; (2) a simultaneous increase in the ventricular rate ; and 
(3) a sudden cessation of the auricular fibrillation, with a return to the normal 
rhythm. The usual sequence of events is coarse fibrillation, impure flut^r, 
pun* tlutter, a short period of arrest of the whole heart, and the restoration 
of the normal rhythm. There ls a preliminary, and very early and progressive 
diminution in the auricular rate, even up to 200 per minute, due to (1) a 
diminution in the rate of conduction in the auricle, and, under certain condi- 
tions, t2) an increase in the length of the refractory period, causing the cir- 
culating wave to choose a longer path. If the auricular rate falls to about 200 
or under, there is a danger of the ventricle suddenly taking on the same rate as 
the auricle. Rarely a slight rise in the auricular rate results in a long arrest of 
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the whole heart. Whether the normal rhythm is finally restored or not, an 
increased ventricular rate, to 120 per minute or more, which may cause attacks 
of palpitation, is common during the first two days of the administration of the 
drug. The increased ventricular rate may be controlled by a preliminary 
course of digitalis medication, in full doses, which almost always causes the 
oscillations of the fibrillating auricle to become more frequent, and also dimin- 
ishes conductivity of the auriculo- ventricular junctional tissues. Extra- 
systoles may be observed after the auricular fibrillation has ceased, and may 
give rise to palpitation . They may appear isolated , or at irregular intervals, or 
a single extra-systole may occur regularly after each normal beat — resulting 
in coupling of the beats, or the extra-systoles may occur in short or long 
runs — in the latter event lasting even for some hours. The occurrence of 
extra-systoles is to be noted as a general rule only when the auricular rate 
has diminished considerably, generally to 260-300 per minute. Their appear- 
ance is an indication of poisoning. 

In persistent auricular flutter, the administration of quinidine may 
restore the normal rhythm. 

General toxic symptoms, cardiac failure, and embolism may occur during 
the administration of quinidine. Among general toxic symptoms are head- 
ache, giddiness, tinnitus, transitory visual disturbance, nausea, vomiting, 
abdominal pains, palpitation, tachycardia, prsecordial discomfort or pain, 
sweating, scarlatiniform or morbilliform rashes, urticaria, a mild degnx> of 
P3n’exia, fainting attacks, and mental symptoms. Among the manifesta- 
tions of cardiac failure are sudden collapse, sudden cessation of respiration, 
severe dyspnoea, cyanosis, and disappearance of the pulse — due to ventri- 
cular standstill during the transition stages. Naturally these <*ff(*(*t8 are more 
likely to follow when there is a considerable degree of cardiac failure and of 
cardiac enlargement, notwithstanding the fact that a coursf', of rest and 
digitalis medication has been tried. The risk of embolism occurs at the time 
when the auricle first commences to contract again after the restoration of 
the normal rhythm. Thrombi are expelled from the auricular cavity into 
the systemic or pulmonary circulation, and death may result. Embolism is 
more likely to occur when the patient is the subject of mitral stenosis, 
when the auricular fibrillation or the auricular flutter is of long standing, and 
there is a previous history of embolism. Death during the administration 
of the drug may be due to cardiac faDure or to embolism. 

In persistent auricular fibrillation or persistent auricular flutter quinidine 
is most likely to be successful in those cases in which there is either a complete 
absence, or at the most only a moderate degree, of valvular or myocardial 
disease, of cardiac enlargement, and of cardiac failure ; in those in which 
the abnormal rhythm is the result of antecedent rheumatism or chorea 
rather than when due to degenerative changes ; in cases in which there is 
an absence of acute endocarditis, or acute myocarditis ; when the onset of 
the condition has occurred during an acute infection — such as influenza ; 
when the abnormal rhythm has followed paroxysmal attacks, and, in the 
opinion of some, when of recent origin ; and in the case of the young. The 
majority of successful c^ses follow the use of only small doses of the dnlg, and 
it is rarely successful if more than 30 grains per diem are required. Relapse into 
the abnormal rhythm occurs, in the majority of cases, sooner or later, after 
thejdrug has been stopped. This is less likely to happen when the abnormal 



TREATMENT IN CARDIAC AFFECTIONS 


769 


rhytlim is the result of antecedent acute rheumatism or chorea ; wlien it is 
of recent origin ; when the onset of cardiac failure coincided with tlie onset 
of the abnormal rhythm ; ami when the administration of the drug is 
continued. 

The degree of improvement in the patient’s condition which may follow the 
administration of the drug depends upon the restoration of the normal rhythm, 
the permanence of this, and whether the ventricular rate has not been in- 
creased by the restoration of the normal rhythm, and how great a factor the 
supervention of the abnormal rhythm has been in inducing and maintaining 
the cardiac failure. It is important to try to determine whether and to what 
extent the abnormal rhythm is responsible for the cardiac failure. In this 
connection, if the onset of cardiac failure coincided with the onset of the 
abnormal rhythm, we may assume that the cardiac failure was due to this ; 
the degree of response to rest and digitalis medication is also helpful. In a 
certain proportion of cases in which the normal rhythm has been permanently 
restored, and the ventricular rate has not been increased, the standard of 
health seems to be higher than it was when the ventricular rate was controlled 
by digitalis, and in some it appears to be even equal to that which existed prior 
to the existence of auricular fibrillation or of auricular flutter. In some cases 
after the restoration of the normal rhythm the ventricular rate is higher than 
when the auricular fibrillation or the auricular flutter existed and the ventri- 
cular rate was controlled by digitalis, and it may not be possible to control 
tacyheardia associated with the normal rhythm by digitalis, so that the patient 
may not he so w(’ll, and |H)ssil)ly (‘ven a good deal worse. In auricular 
fibrillation, the consciousness of the irregular action of the heart disappears. 

Among the disadvantages of quinidine is the risk— even amounting to a 
possible fatal issue — attending the administration of the drug, the fact that 
restoration of the normal rhythm occurs in only about half the cases of auricular 
fibrillation, there is a danger of rela|)vSe into the abnormal rhythm, and in 
some cases after the restoration of the normal rhythm the general health is 
worse — possibly even considerably so. Contra-indications for the use of 
the drug arc the pr<‘sence of a seve.re grade of valvular disease, widespread 
myocardial degtuu'ration, great enlargement of the heart, a severe degree 
of cardiac failuriv unless this has ])een remedied by a course of rest and 
other thera])eutic measures, heart-block, existing or recent acute or sub- 
acute endocarditis or myocarditis, a recent history of embolism, and in 
those cases when the patient cannot be confined to bed and be assidiiouslv 
and carefully watched. The elderly or even the aged need not be excluded 
on the ground of mere age, but, in the o})inion of some, cases of over three 
years' standing generally are. 

A preliminary course of rest in bed and of digitalis medication is ad- 
visable. It is the practice of some to stop the digitalis for a few days before 
comimuicing quinidine, while others (‘ontinue its use during the administra- 
tion of tlic latt(*r, in order to control the ventricular tachycardia. The 
patient should invariably be confined to bed, prehu'ably in a hospital or 
nursing home, absolute rest, physical and mental, sliould be enjoined, and 
he should be assiduously and carefully watched. Frequent electro-card io- 
graphic or poly graphic examinations, preferably the former, are very ad^^sable 
but they are not indispensable. If the electro-cardiograph is employed, "it 
is ]>etter to employ direct leads from the chest, instead of from the limbs, "lis 

49 



770 DISEASES OF THE CIRCULATORY SYSl'EM 

the former method supplies a more accurate record of the state of the auricles. 
If electro-cardiographic or polygraphic examinations are not available, I 
would lay stress upon the value of auscultation. Quiiiidine is given prefer* 
ably in gelatine capsule form. Some people, even those who are not the 
subject of heart disease, show an idiosyncrasy to the drug. This is as a rule 
approximately proportionate to the dosage. It is advisable to give a single 
dose of 5 grains, or two doses of 3 grains at an interv^al of 2 hours, to test 
for possible idiosyncrasy, and if none is found to exist, to commence the 
routine treatment the following day. Five grains three times daily may be 
commenced with, and the total daily dosage gradually increased until the 
normal rhythm is restored. The dosage should not exceed 50 grains per diem. 
The drug should be stopped if severe toxic symptoms, severe cardiac failure, 
or embolism, occur, or if, according to Lewis, there is an auricular rate of 250 
or 240 per minute — because of the risk of inducing 1 : 1 rhythm, or, as a rule, 
if there is a ventricular rate above 160. After the normal rhythm has been 
restored, the total daily dosage should be gradually dimiTiished to 5 grains 
twice, or even once, daily, and this continued for an indefinite time or even 
permanently. This method lessens the likelihood of relapse. 

Recently I have employed 5 grains of quinidine sulphate once daily in a 
number of cases of paroxysmal tachycardia, in the . bitjcrviila between t]ae 
a t t yk fej to prevent their recurrence, and it has been successful in most. Some 
workers employ about twice this daily dosage. 

Investigation.^ which 1 coiulucle;] .'^ome yreir.'^ clto showed that aconite 
has no eHect upon the pulse-rate. 

CaJ^einje^ has acquired a certain reputation in the treatrnenl of cardiac 
affeefions, but this is, in the main, the result of its diur«‘ti(i action, which is of 
great value. It should not, however, be regarded as a substitute for digitalis, 
for the action of the respective drugs on the heart is not the same. A}>art 
from its diuretic action, caffeine may be tried when digitalis, strophanthus, 
and squills have failed, particularly where there is no dilatation. It does not 
slow the pulse, and. therefore, bradycardia is no contra-indication to its use. 

Diuretin^ agurin, and theocin- sodium- acetate have a more constant and 
marked elTect Ujion the kidneys than caheine. They mav In- iis(^d in con- 
junction with one of the digitalis group. 

SMUphnine has acquired a great reputation in case.s.of cardiac failure 
when very “rapid effects are required, but th(‘re ap})ear.s to l^e no absolutely 
reliable experimental or clinical evidence that in medicinal doses the drug has 
any effect upon the heart or blood vessels ; nevertheless, many are of opinion 
that the prevailing belief is supported by clinical experience. The action 
of the drug is probably an indirect one as far as tlie heart is concerned, its 
essential action being that of a respiratory stimulanT. 

Diffusible slimyilaJits (alcohol, ammonia and other) are of value in some 
cases of cardiac affections, particularly during temporary attacks of cardiac 
failure, febrile cases, and for the relief of urgent symptoms. With regard to 
alcohol, it is often a good thing to begin with a small quantity of wine with 
food. Ultimately stimulants in larger quantities may be employed, and of 
these old brandy is the best. 

— The use of adrenalin hyjKKhuinicall y in Adams-Stokes 
syndrome is referred to on pag<‘ 799. Intraeardiafi injection of adrenalin 
may be tried in cas(*s of complelr arresi of th<‘ h»‘art ciul lespirat ion. Its 
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chief use is in syncope during an operation. It has also been tried in cardiac 
failure from various causes, f)ul its results here are uncertain. Artificial 
r(is]»iration should always Ix^ conibiucd with it. The maximum dose should 
be J mg. (1 c.c. of 1-100(1 solution), and the solution employed should not 
be more than 3 months old. No special needle is required ; one for lumbar 
puncture or for inducing regional anaesthesia, with a syringe 2-5 c.c., suflices. 
I’he needle should be introduced in the fourth left intercostal space, close to 
the sternum, or the upper border of the fifth intercostal cartilage. After 
passing'“Ilre‘^eedle perpendicularly for 2-3 cm., it should be turned slightly 
to the middle line. The right ventricle is readied, and on penetrating 4-5 
mm. the cavity of the ventricle is entered. Care should be taken that the 
needle is certainly in the cavity of the ventricle, by withdrawing a little 
blood, before injecting the adrenalin. The drug should be injected slowly. 
Artificial respiration should be stopped while the injection is being made, but 
resumed immediately afterwards. After the heart has become re-animated, 
adrenalin intravenously may be employed. 

Barium chloride . — The employnxmt of this drug in Adams-Stokes syndrome 
is dealt with on page 799. 

Atropine is supposed to paralyse the cardio-inhibitory terminations, and 
cases of heart-block have been recorded in which the writers have stated 
that in their ojiinion the drug was the means of increasing the ventricular 
rate. If this be so, it should be of service in Adams-Stokes syndrome. 
One-hundredth of a grain may be given hypodermically, and repeated in half 
an hour if necessary. I am bound to say, however, that I have never yet seen 
any good result follow its administration in these cases. 

Some believe that iron and arsenic are cardiac tonics, and, therefore, do 
not restrict the use of these drugs to cases of heart disease in which there is 
(X)cxisting anajinia, but employ them in the early stages of cardiac failure. 
Iron, arsenic, strychnine and quinine are often serviceable during con- 
valescence. 

The bromides are useful in cases of heart disease in which there is excita- 
bility or irritability of the nervous system, and in sleeplessness. The todies 
are said to be of value in gouty conditions, in supernormal blood-pressure, in 
arterial disease, in angina pectoris, and, most of all, when there is reason to 
believe that valvular, myocardial or arterial di.sease is the result of syphilis, 
and they may be taken for long periods of time ; in the last group of cases 
they should be given in full doses (15 to 20 grains three times a day). 
Mercury may with advantage be administered along with the iodides 
when the syphilitic infection is recent. With regard to arterial disease, 
wliilc iodiiles may exert a beneficial influence in the earlier stages of the disease, 
it is [)raetically certain that they are valueless in the later stages. 

Idle nitrites may be tried in cases of increased blood- pressure, and in 
angina pecrdfls^in the latter even if unattended with high pressure. Nitrite 
of sodium, erythrol tetranitratc, mannitol nitrate, nitro-glvcerine, and nitrite 
of iirnvl are most cdirimotily employed. 

of value when there are indications of distension of the 
rig h r 'c ha mFers of the heart, and dropsy, and also in cases of supernormal 
blood- pressure ; salines, administered from half an hour to an hour before 
breakfast, are preferable. 

Diuretics should be given in cases in which the urine is scanty, especi- 
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ally if dropsy be present. The best diuretiQS are digitalis^ squill^ caffeine,, 
diuretin, a^ujcin or theocin-sodium-acetate, aqoparium, and tEe acetate, 
citralie, or bitartrate of potassium. 

'This is sometimes of value iii cases of cardiac failure, the chief 
incKoations for its use being dyspnoea, cyanosis, and angina pectoris, parti- 
cularly the two former. On the whole, I have been disappointed with the 
results of its administration, though occasionally substantial good has 
apparently attended its use. Leonard Hill has introduced a new method of 
giving it, by which the patient inhales almost pure oxygen. The patient’s 
head is enclosed in a mask, the oxygen entering the mask from a cylinder, 
and the seance lasting from 10 to 20 minutes at a time. More recently 
Haldane has introduced a better method. 

Blood-letting. — This is of considerable value in a certain class of 
oases, and I am inclined to think that this mode of treatment is often not used 
when it might be employed with great advantage. It should be employed 
when there are indications of great distension of the right chambers of the 
heart— as, for example, severe dyspnoea, cyanosis, noticeable turgescence of 
the veins of the neck, and increased area of impairment of the percussion note 
to the right — especially when the radial pulse is small and weak, while, at the 
same time, there is forcible pulsation of the right ventricle in the epigastrium. 
As a rule, venesection should not be performed in aortic incompetence ; in 
these cases it often does harm. My custom is to choose the median basilic 
vein, and to withdraw a good quantity of blood — occasionally even up to 20 
or 30 ounces ; sometimes, however, 8 to 10 ounces are sufficient. If venesection 
be not practicable, or be objected to by the patient or his friends, 6 to 
12 leeches over the right ventricle or liver are a good substitutes Wlien 
blood-letting is employed, it should be accompanied by dry diet and free 
purgation. 

Massage of the Heart, — This desperate measure finds its chief, if not 
only, indication in arrest of the heart during general antesthesia. The best 
route for its application appears to be the subdiaphragmatio. The abdomen 
is opened, and the heart massaged from below the diaphragm. Artificial 
respiration should always be maintained at the same time. Not more tlian 
6 minutes should be allowed to elapse before massage is employed after 
the heart has failed. The compression should at first be. rhvthmic, and if 
thk method is not successful in 10 minutes, it should be a])plied inter- 
mittently. Adrenalin into the external jugular vein is a useful adjunct. 

Treatment when Cardiac Failure is Present 

The amount of physical or mental effort should be reduced, in the 
slighter degrees of cardiac failure it may be sufficient if the j)atient remain in 
bed for a couple of hours every afternoon or one day a week, although it is 
usually better to commence treatment by keeping him cjontimiously in bed 
for a short time. When heart failure is mon* pronounced tie* amount of 
exertion should be reduced to a minimum, the j)utient being kepi in })ed for u 
period which may extend even to some months. When subject to nocturnal 
attacks of dyspnoea he may be most comfortable when su])}K)rt(!d by high 
pillows or a bed-rest, or lie may not be alih* to bri'iithe with comfort even in 
bed, and may prefer to sit up in a large easy-chair, l(*aning forwards and sup- 
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porting himself with his arms on the })ack of another chair. In certain cases of 
cardiac failure, exercise in moderation, provided careful and detailed in- 
structions be given as to its nature and extent, is of value. 

In cases of cardiac failure, unaccompanied by nausea and vomiting, light 
solids form the best diet, and, as a rule, agree better than fluid food, being less 
likely to cause flatulence ; the necessary mastication is also an advantage. 
The daily amount of fluid taken, particularly at meal-times, should be reduc^. 
Great care should be exfircised to see that the patient does not take a larger 
quantity of food than he can comfortably digest. The food should be easily 
digestible. When cardiac failure ls extreme, the amount of food should 
be considerably restricted, and only very small quantities at a time, at 
fairly frequent intervals, should bo allowed. Biscuits, small thin sand- 
wiches of potted meat, or small quantities of milk are not infrequently 
all that can be comfortably digested. Occasionally a pure milk diet, or 
a modified Salisbury diet, is best. Other therapeutic measures appro- 
priate to the condition should he employed until the requisite effects are 
obtained ; tlio indications for, and the manner of employment of, each class 
of these in cardiac failure have already been fully described. When there are 
indications of distension of the right heart, free purgation, the administration 
of diuretics, and blood-letting are indicated. Special symptoms should be 
treated on the lines laid down later on. The return of convalescence should 
be gradual, and the greatest care should be exercised. Convalescence from 
severe cardiac failure is sometimes aided at first by gentle massage, and, later, 
by carefully regulated and gradually increasing exercises — at first passive, 
and later active — before the patient is allowed to get up. The movements 
should always stop short of producing symptoms of cardiac distress, and should 
be followed by a period of absolute rest. 

Treatment or Symptoms 

Rest, and other measures and remedies previously described in detail, 
should be employed in the treatment of symptoms. 

Sleeplessness. — The ventilation of the bedroom should receive atten- 
tion, and, while the patient should be kept warm, the bedclothes should not 
be too heavy. It should be remembered that insomnia may be due to 
dyspnoea, and that in these cases the patient is sometimes troubled with 
“ night starts as he is falling off to sleep ; tlie dyspnoea should be treated 
on the lines to be laid down later. Similarly, if supernormal blood-prossure 
be present, this should receive attention. It may be necessary to employ 
hypnotics in the insomnia of heart disease. I generally begin with the 
bromidi's, and usually choo.se the ammonium salt, on account of its less 
depressant effect, in doses from 10 to 20 grains three times a day, only gradu- 
ally diminishing tlie dosage. Failing bromides, or as an alternative to these, 

I usually employ modinal (grs. v-x), adalin (grs. x-xv), or paraldehyde 
(.^)i-7)ii orTmorc). The last is an extremely valuable drug in many cases, 
especially When there is dyspnoea. Its unpleasant taste may be partly 
concealed when administen^d in an almond mi.xture, or in an emulsion ; 
or it may be given in capsules, each containing 20, 30, or 40 minims. If 
t he patient is more restless or excited after taking the dni|^ it usually means 
that the dose has been too small. Bromural (grs. v-x), dial, urethane (grs. 
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x-lx), trional (grs. x -xx), or sulplional (grs. x-xxx) may be tried. The Jast 
iwb are especially useful in nervous subjects, but they have the disadvantage 
of being slow in theii’ action, although this makes them very useful in cases 
in which the insomnia occurs late at night. If these' remedies fail, chloral 
hydras may be tried. This drug has the reputation of being a dangerous 
remedy in heart disease, especially in d<igeneration of the myocardium, 
but I have used it very extensively and have never found this to be the 
case. It produces a refreshing sleep, and is especially useful when nocturnal 
dyspnoea and supernormal blood-pressure an' ])resent. It may be given 
in doses of 5-10 grains by the mouth, gradually increasing to 15 or even 20 
grains if necessary, the dose being re])eated in 2 hours if required, and the 
effects carefully watched all the time. Chloralamide (gr. xv-xlv) acts nearly 
as well as chloral hydras in some, although by no means in all, cases, and 
is supposed to be safer. Bromidia (."i or more) is also useful. If these 
drugs fail, resort should be had to o])iiim or morpliiiK', which are especi- 
ally useful when there are accompanying restlessness and dyspnoea. The 
hypodermic administration of morphine is much more efficacious in cardiac 
failure than when given orally, and there are disadvantages attending the 
latter method. It is well to commence with very small doses, and gradually 
to increase them until relief is obtained, the effects being carefully watched. 
I generally commence with Jth grain, gradually and carefully increasing to Jth 
grain if necessary ; while, later, it may be necessary to increase the dose even 
still further. Cyanosis is not an absolute contra-indication to the admini- 
stration of chloral, opium or morphine. Speaking generally, these drugs 
should not be administered in those cases in which there is much bronchial 
secretion, or oedema of the lungs, or in Bright’s disease ; but in individual 
cases they may be tried if the first dose be extremely small, and the dosage 
be subsequently increased with the greatest caution. Further, when there 
is much bronchial secretion, or oedema of the lungs, a sliarp look-out must 
be kept to see whether the administration of the drug increases them ; in 
such a contingency, atropine or strychnine sliould be administered in com- 
bination with the morphine. 

Dyspnoea. — If bronchitis, or gastric or intestinal flatulence be present, 
they should receive attention; and, similarly, fluid in the abdomen may 
require to be withdrawn. If there be indications of congestion or oedema of 
the lungs, dry-cupping is indicated, the best time, as a rule, being when the 
patient desires to go to sleep. The exclusion of hydrothorax as a cause of 
dyspnoea should always be a matter of consideration, and, when present, 
paracentesis thoracis should be performed. Oxygen, diffusible stimulants 
such as ammonia and ether, and strychnine may be tried in dyspnoea. 
Strychnine undoubtedly has an action on the respiratory centre, and in 
patients who suffer from “ night-starts ” and nocturnal dyspnoea may be 
given in full doses in the evening. Venesection or leeching is sometimes of 
value. For paroxysmal dyspnoea, vaso-dilators — such as the inhalation of 
amyl-nitrite, or the internal administration uf nitro-glycerine, erythrol tetra- 
nitrate, or sodium nitrite — are sometimes efficacious. When these various 
measures fail, chloral may be tried, and, if this be not successful, opium or 
morphine. The dosage of these drugs and the contra-indications to their use 
have already been noted under the head of sleeplessness. 

Faintness. — Among temporary measures are plenty of fresh air, fanning, 
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warmtb to the feet, cold to the iiead, and difEusible stimulants, such as 
ammonia and ether. 

(EiueuM- — T lic measures whicli are of particular value in the treatment 
of oedema are the restriction of the amount of daily fluid, free purgation, 
the administration of diuretics, and, in the opinion of most, a salt-free diet. 
A watery diarrhoea is not necessarily a contra-indication to purgation, 
because it is frequently due to a passive congestion of the intestinal mucous 
membrane. Besides the usual purgatives, calomel and colocynth pill, or 
pil. hydxargyri, followed by Epsom salts or some other saline in the morning, 
may be given once or twice a week for a time. The infusion of digitalis has 
a greater reputation than any other preparation of that drug in the treatment 
ol dropsy, but 1 am not sure that this is warranted. If digitalis fail, theocin- 
sodium-acetate, agurin or diuretin may be added to it. Many people prefer 
a combination of drugs, and in many cases this method of treatment appears 
to be more, ellicacious. Baillie’s or Guy’s pill, which consists of mercury, 
digitalis, and squills, is a well-known combination. It is particularly useful 
in persistent dropsy due to cardiac failure ; indeed, when given along with 
saline aperients it forms the most useful diuretic in many cases of osdema of 
heart disease. Among various prescriptions of this combination are ; 

11 Piluhe hydrargyri, Bulveris digitalis, Pulveris scillse, Extracti 
hyoscyami, aa gr. i. Ft. i'il. One three times a day after nieals. 

11 Piluhe iiydr.irg) ri, grs. ii ; Pulveris digitalis, gr. | ; Pulveris scillse, gr. i. 
Ft. Pil. One three tinitts a day after meals. 

Another good combimithni is 5 grains of citrate of cafleine, 20 grains 
of citrate of ])otush, and half an ounce of infusion of digitalis. It is always 
best, when possible, to give mercury before commencing the administration 
of a diuretic, as it appears to start tlie diuresis. 

In early dropsy, bandaging of the lower extremities is often very useful, 
and this may be combined with massage. When the oedema does not dis- 
appear in spite of the measures mentiuned, the mechanical removal of fluid 
should be considered. The means wdiich may be employed are Southey’s 
tubes, acupuncture, and scarification, the first two being better than the 
third. Whatever method be employed, strict aseptic precautions should be 
exercised. With regard to acupuncture, the dependent limbs and scrotum 
may be yiunctured by means of a sharp broad surgical needle (which is grasped 
by tiie finger and thumb from a quarter to half-an-inch from the point), and 
then wrapped in sterilised dressings to drain. If ascites or pleural effusion 
do not yield to other treatment, and cause embarrassment, the fluid should 
be withdrawn. With regard to the former, Southey's tubes or tapping 
may be employed ; in the latter case, tapping is necessary. 

GUJJUJLU"The cause of the cough, which may be oedema of the lungs or 
hydro- thorax, should after investigation be suitably treated, and relief may be 
sometimes obtained by the administration of hot drinks, and the application 
of a large mustard and linseed poultice over the bases of tlie lungs. A 
linctus may be necessary. 

U.<^orTY^iS.“IIopmoptysis is only rarely a serious accompaniment of 
heart disease, and may be combated by rest, together with the administra- 
tion of calomel aiul saline purgatives. It may be necessary, however, to 
supplement these measures by the administration of morphine. Venesection 
or leeching is advocated by some writers in severe cases. 
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Pulmonary CE{>ema. — Dry-cupping is sometimes beneficial in chronic 
pulmonary ceSema. The treatment of acute pulmonary oedema is dealt with 
on p. J0G4. 

Vomiting. — Milk is, in the majority of cases, the best food, to which 
sodium citrate (15 grains to each 10 ounces) may be added. If milk be 
not tolerated, peptonised milk, whey, albumin water, milk gruel, koumiss, 
or strong meat essences may be sipped, the patient not being allowed any 
solid food. If one of the digitalis series of drugs be indicated for the 
general condition, and the patient be peculiarly intolerant of digitalis, 
strophanthus, squills, or one of the other substitutes may be tried. A brisk 
purge should b(} admiiiifitcred, and bismuth with hydrocyanic acid may be 
given. Counter-irritation over the (*[>igastrium is occasionally of some help 
for the relief of vomiting. If, in spite of these measures, the vomiting still 
continue, all food, and even water and drugs, by the mouth should be 
stopped, and resort be had to rectal feeding. The great advantage in these 
cases of rectal feeding with milk pancreatised for at least 24 hours is not 
sufficiently appreciated. 

Palpitation — T he possible causes of palpitation should be carefully 
considered and adequately treated ; among these, gastric and intestinal 
dyspepsia and toxic agents are especially to be noted. Rest is indicated in 
some cases, and a belladonna plaster applied to the pracordium is sometimes 
efficacious. If these measures fail, the bromides may be given a trial. 

Gardiac Pain. — As in the case of palpitation, we should first of all con- 
sider the {)Ossible causes of cardialgia. Rest is especially indicated when it 
is obviously due to overstrain or dilatation. Iodide of potassium is sometimes 
elfioacious, even when the pain is not associated with supernormal blood- 
pressure. A belladonna plaster applied to the praecordium is sometimes 
beneficial ; while sometimes — especially in acute inflammatory conditions — 
counter-irritation in the form of a mustard leaf, blister, leeching, hot applica- 
tions, or the use of an ice-bag or Leiter’s coil, affords relief. If those measures 
fail, the bromides may be administered, and in the event of their not being 
successful it may be necessary to resort to opiates, nepenthe or tincture of 
opium being tried at first, while if the pain still continue morphine may become 
necessary. 

Tachycardia. — We should first of all review the aetiology of the condi- 
tion, with a view to treatment. The treatment of tachycardia in organic 
heart disease has, for the most part, been dealt with in the general considera- 
tion of cardiac failure. It has been pointed out that, as a rule, the best 
remedy for cases unaccompanied by auricular fibrillation is prolonged rest, and 
for cases accompanied by auricular fibrillation digitalis or on'fe of its allies. 
The question of toxic agents, such as tea and tobacco, febrile states, neuras- 
thenia, and hysteria, as possible causes of tachycardia, should always be con- 
sidered. The bromides, with belladonna, pushed to the limits of tolerance, 
appear to be of value in adme cases of tachycardia. 

Having now discussed the various therapeutic measures which may be 
applicable to any form of cardiac disorder, these need not be again referred 
to when we come to consider the treatment of the individual cardiac afiec- 
tions r in this way much repetition will be saved. 


Frederick W. Trice. 
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FUNCTIONAL DISORDERS OF THE HEART 

By functional disorders of the heart are meant those which occur in- 
dependently of any Btructiiral change, whether of the valves, the myocardium, 
or the arteries ; they are merely dLsord(‘.rs of function, no organic lesion being 
necessarily present. It should be remembered, however, that any variety 
of functional disorder may be found in association with, though independent 
of, organic disease, especially if cardiac failure be present ; and, further, that 
a persistent functional disorder may terminate in organic disease, although 
not necessarily so. Some writers deny the exishmce of functional disorder 
of the heart altogether, being of opinion that in every case some structural 
change not only exists but accounts for the malady. Such a view^ is, in 
my opinion, untenable. 1 wish to emphasise at this stage, liOwev(*.r, that 
in a not inconsiderable percentage of cases a diagnosis of functional disorder 
is erroneously made owing to the fact that the existence of organic disease 
has not ])een detected, because the examination has been conducted cither 
with insufficient care or has been incomplete. As far as my experience goes, 
this applies e8(>ecially to four classes of cases, namely : (1) Those with en- 
largement of the heart due to chronic myocardial disease, especially chronic 
intexs titial u^Ljocarditis, un acco mpanied by valvular disea.se ; (2) cases of 
arterial disease ; (3) less frequently, cases of mitral stenosis ; and (4) still 
less frequently, cases of chronic adhesive pericarditLs. 

Taking chronic myocardial disease fitst, T have been surprised at the 
coiiiparative frequ(‘ncy with wLrcIi these cases are overlooked, due, in my 
opinion, to a lack of appreciation of the great im])ortance of determining 
accurately the size of the heart, especially in cases in which the apex-beat 
is either faint or absent ; and also to a lack of knowledge of the size of the 
normal heart in persons of different size and weight and age. A combination 
of the existence of subjective symptoms during or after physical exertion, 
enlargement of the heart, and an absence of physical signs indicative of a 
valvular lesion is of the utmost importance in the diagnosis of chronic myo- 
cardial disease. With regard to arterial disease, the importance of examining 
the walls of other arteries than the radial should be remembered ; for example, 
the brachial and temporal, especially the former. How frequently is arterial 
disease excluded as the result merely of an examination of a short length 
of the radial artery alone ! With regard to natral stenosis, the lesion is often 
unrecognised, because the locality of the characteristic murmur is frequently 
very limited, or because of an omission to examine the patient both in the 
standing position and on lying dowm, and before and after exercise, or because 
in some oases there is from time to time a complete absence of a thrill and 
murmur. 1 would emphasise the importance of a searching examination 
for organic disease of the valves, the myocardium, and the arteries in all 
cases which on first consideration might be regarded as being merely func- 
tional. 

Among functional disorders may be included palpitation, tachycardia, 
bradycardia, irregular action of the heart, paroxysmal tachycardia, “ irritable^ 
heajjL^’-^including “ soldier aJLeaxt,” primary cardiac overstrain, and cardiac 
pain — including pseudo-angina. No doubt some of these disorders may be 
either functional, or due to organic disease. With regard to irregular action 



778 


diseasp:s of the circulatory system 


of the heart, it depends u})on the type. It is almost universally agreed 
that sinus irregularity is always functional. Extra -systoles may or may not 
be due to some structural change in the myocardium. It is true that cases 
of auriculo-ventricular block have been recorded in which there was an 
absence of any demonstrable lesion of the junctional tissue ; but in some of 
these the vagus was found to be afiected. In the vast majority of cases, 
a uricuUx -fibrillation and auric ular flutter are indicalive dTsomc myocardial 
change. The s ame a pplies almost equally to cases of paroxysmal tachy"- 
cardi^^,. With regard to what*i^ called " soldier’s heart," as the result of a 
detailed examination of a large number of cases, I am of opinion that the 
affection is sometimes due to chronic iiiterstitial n^ocarditis, frequently in 
association with ajtm disease, which has not been diagnosed. I am equally 
certain, on the other hand, that primary cardiac overstrain may occur in 
persons with previously sound hearts, and even in those who are properly 
trained. A history of excessive pliysical exertion resulting in primary cardiac, 
overstrain ls sometimes not obtained because of insufficient care in taking th(‘ 
history of the case. 

It is not my purpose to deal with the Eetiology of functional disorders 
of the heart in general, but I would emphasise the importance of always 
remeinbfixfiig^Ahe-.pPssibi]j^J toxic conditions affecting the heart-. This 
may occur without producing structural changes. Such toxic conditions 
may be brought about by tea, coJ[eej tobacco, (1 raves’ disease, pulmpnaJO’ 
tub eiciilQ i^js, acute, infective disease, and focal se psi s — especially from the 
teeth, tlie tonsils, the accessory nasal sinuses, the stomach, colon, and the 
ge ni t o - 11 r i n a ry t ra c t . 

Palpitation 

By palpitation is meant the consciousness of the cardiac impact against 
the chest-wall, and with this there is frequently, but not always, an increase in 
rate. The terra, as used here, does not include the sensations which may 
be present in extra-systoles, auricular fibrillation, auricular flutter, or paroxys- 
mal tachycardia ; it will further be restricted to those cases in which the 
consciousness of the cardiac impact occurs in attacks. 

/Etiology.-— Wliile palpitation may occur in organic disease of the heart- 
I valvular or myocardial — it should be remembered that it is probably more 
frequently and most characteristically met with apart from organic disease, 
i It is more common in females than in males. The condition is often reflex 
j in origin, as, for example, when the result of dyspepsia — particularly those 
forms of it which are attended with flatulent distension of the stomach or 
^ colon, and in uterine disorders. Among other causes are excessive indulgence 
I in the use of tea, coffee, alcohol, or tobacco ; conditions which tend to produce 
^ ‘exhaustion or undue excitabibty of the nervous system, among which may 
j be enumerated puberty, the period of menstruation, the menopause, neuras- 
' i' thenia, hysteria, mental excitement or overstrain, exhausting illnesses, and 
./following the acute fevers. The immediate cause of an attack is frequently 
» y ^motion or excessive physical exertion. 

V; Symptoms. — The attack may last from a few seconds to a few hours. 
It is usually, though not always, gradual in onset, and it passes off gradually. 
The subjective symptoms vary from a sensation of a gentle impact in the 
slightest attacks, to the consciousness of a violent one against the chest-wall, 
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accompanied by a sense of great distress, and even associated with actual 
pain in the prsBcordium in the severer forms of the attack. In some instances 
there is a sense of faintness, and more rarely the fear of impending death. 
Complaint is sometimes made of flushing of the face, tinnitus aurium, a 
sensation of throbbing in tlie head, and giddiness. The pulse-rate is, as 
a rule, increased, thougli in some cases there is an absence of tachycardia ; 
it is increased by physical exertion, which is not the case in paroxysmal 
tachycardia. The pulse may be of moderate or only small volume, and its 
character may res(unble that of the pulsus celer. The large arteries, such 
as the carotid, may exhibit marked pulsation. The apex-beat is found 
to be in tlie normal position, and its area and force are generally much in- 
creased. On {)ercussion, the area of cardiac impairment shows no increase 
in size, unless valvular or myocardial disease be present, while on auscultation, 
th<^ (cardiac sounds are found to be abnormally loud, clear, and ringing in 
ciiaractfT, and the second sound at the base much exaggerated. Excepting 
in cases of organic disease of the heart or anaemia, as a rule no murmur is 
audi))le, although occasionally an apical systolic murmur, soft in character, 
may b(i heard during the attack. In dyspeptic patients, com})lete or partial 
ri'lief may coincide with the eructation of a large quantity of gas. A sense of 
exhaustion is usually complained of after the paroxysm has passed ofi. 

Prognosis. — The prognosis is good, if no organic disease be present, 
although it may be difficult to eradicate the cause of the condition. 

Treatment. — This has already been considered. I i/u 

Cardiac Pain 

As has already been j)ointed out, pain in the preecordium may not only 
occur in organic disease of the heart, but is also frequently met with apart 
from organic disease, especially in females. It is often reflex in origin, as, for 
example, when the result of dyspepsia — particularly those forms of it which 
are attended with flatulent distension of the stomach or colon, and in uterine 
disorders. Among other causes are primary cardiac overstrain ; toxic 
conditions, such as occur in influenza and diphtheria, and as the result of 
excessive indulgence in the use of tea, coffee, tobacco, or alcohol ; neuras- 
thenia, hysteria, emotional states, and sexual excess. j . ,}t y 

Treatment. — Tins has been discussed previously. 

f I 

Tachycardia 

Definition. — By the term tachycardia is meant frequent action of the 
heart. It will here be used in a restricted sense, not including the frequent 
action which is often present during attacks of palpitation — which has already 
been described, or that due to an abnormal rhythm — which will be dis- 
cussed later on. 

^Etiology. — The condition may be physiological. In some perfectly 
healthy individuals the normal cardiac rate is always frequent, and has 
been known, although very rarely, to average 120 a minute. It is diffi- 
cult, therefore, to decide when an increase of the cardiac rate in an 
individual is pathological ; in this connection, a record of the past history 
is of value. 
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The pathological form of tachycardia may be the result of the excessive 
use of alcohol, tobacco, tea, and coffee, focal 8 e 2 )sis, pulmonary tuberculosis, 
Graves’ disease, most forms ofjj^ardiac disease, primary cardiac overstrain, 
states of exhaustion, acute andfsubacute inflammatory conditions, pyrexia, 
tumour or clot in the medulla oblongata, the pressure. .Qf^:,tuj 3 ^^ the 

pneumo-gastrio nerves, invol vem ent oL-tlie vagi in bulbar paralysis or in 
muTtipTe neuntis, some formsjQE,spinal disease, neurasthenia and emo^tmal 
states, reflex irritation Trom uterine or ovarian disease^ the use of cerfain 
drugs, such ns atfO|)me, and as a seq^ucl of influenza. 

In the pathological form of the condition, fFT^norease in the cardiac rate 
may only be induced by change of jmsture or other forms of jihysical exertion ; 
or it may be persistently above the normal. 

In contra -distinction to tachycardia due to an abnormal rhythm, tln^ 
only abnormality in polygra 2 )hic and electro-cardiographic curves is the 
acceleration of the cardiac rate. 

Treatment. — This has already been described. 

Bradycardia 

Definition. — By the term bradycardia is meant infrequent action of the 
heart. It must be distinguished from infrequency of the puhe rate at the 
wristy since the latter also includes ventricular extra-systole which is so feeble 
that the wave fails to reach the wrist. The terra bradycardia may be used 
in two different senses : it may be restricted to infrequent action of the 
heart as a whole, the auricular rate being diminished pari passu with that of 
the ventricle ; or it may be employed to include also cases of infrequency of 
the ventricular rate alone, the auricular rate being unaffected, which group 
includes partial and complete auriculo- ventricular block, some cases of 
auricular fibrillation, and some cases of auricular flutter. The term will be 
employed here in the former sense. 

' ^^dEtiology. — Bradycardia may be physiological, especially in males. 
In some perfectly healthy individuals the normal pulse is always infrequent, 
ra pulse-rate of 50 not being very uncommon, and, indeed, cases have been re- 
corded of a pulse-rate of 40 in a healthy individual. Further, it must bo noted 
tliat as age advances the rate of the heart normally becomes less frequent. 

Ij ; The pathological form of the condition, which is found more frequently 
in males, may be the result of some form of cardiac disease— especially 
aortic stenosis and fatty degeneration of the myocardium, coronary disease, 
and primary cardiac overstrain ; states of collapse or exhaustion, and during 
the cbnvalesoence of acute infective diseases, especially influenza, diphtheria, 
'pneumonia, typhoid and typhus ; toxic conditions, such as jaundice, diabetes, 
uriemia, influenza and diphtheria, and the use of certain drugs, such as 
digitalis, muscarine, opium, coffee, and tobacco ; hypothyroidism ; affections 
of the nervous system, such as meningitis, cerebral tumour, or apo])lexy, 
diseases of the medulla, diseases or injuries of the cervical part of the spinal 
^6ord, neurasthenia, hysteria, severe pain, epilepsy, melancholia, and general 
paralysis of the insane ; diseases of the digestive system, such as chronic dys- 
pepsia, gastric dilatation, ulcer, and cancer ; in the puerperal state ; and 
occasionally in diseases of the urinary or respiratory system, and in sunstroke. 

\Sino-auricular block is a very rare cause of bradycardia. 
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Irkkgulati Action of tiif Heart 

Tlie subjt^ct of irregular action of the heart is of very great practical 
importance. Formerly it was notoriously a source of perplexity and difficulty 
to the clinician. A patient, or, it may be, a candidate for life assurance or 
for an appointiieuit , was examined, and in the course of physical examina- 
tion irregularity of the pulse may have been observed -with or witliout the 
usual })liysical signs of organic disease of the heart. What significance was 
the practitioner to attach to the irregularity of the pulse in itself ? It was 
known that this might, on the one hand, signify definite and even serious 
impairment or disease of the heart, or, on the other hand, that it might be 
of no practical importance. It was not possible, however, to determine the 
significance of the irregularity in any given case, because there were no means 
of differentiating the types of irregularity, or what any particular type 
signified. The employment of the clinical polygraph and of the electro- 
cardiograjdi has changed all tliis, and the problem has been solved ; for we 
are now able to classify almost every case of irregular action of the heart into 
types, and wo know what each type signifies. I would emphasise the fact 
that the work of elucidation having been accomplished by means of the 
clinical polygra[)h and the (*lcct ro-cardiogra])li. it i‘> Tif)t ]i(»\v 
to cin])loy eithiT of these instruments in the va>t ine.jririty of case^', the 
us(* of a s)th\'craogra ph beine sufficient, and in a large 'proporriori naneiy 
palpation and auscultation. This is of great practical im])ortance to the 
general practitioner. For example, by means of the aid of palpation and 
auscultation alone it is almost ahvays jmssible to determine whether inter- 
mission of the pulse occurring during the course of an acute infective disease, 
such as acute rheumatism, diphtheria, and pneumonia, is due to an extra- 
systole failing to reach the wrist, or to partial auriculo- ventricular block- -a 
])oint of great prognostic importance, 

All cases of cardiac irregularity, apart from comparatively rare ex- 
(‘cj)tions, fall into one of six gron[»s : (1) What is called sinus irregujarit 
(li) irregularity duo to { > re niaTiIix''coi it ra(’.ti()]i pj extra -s} st ole ; ' (3) irr^gtirafity 
duo to iayirt -block ; (4) irro*guhirity duo to pulsus altcrnaus ; (5) irregularity 
diu' to auricular iibrillalioii ; and (fi) irregularity due to auricular flutter. 

The pulse may b(‘ irregular in time, or volume, or both. It may be 
advisable to d(!scrib(* here what is meant by the terms “ intorinittcnt ” puhso 
or a “ drojiped beat,” “ pulsus bigeminus ” or “ coupling of the beats,” and 
“ pulsus trigtuuinus.” 

l7Uer7nisslo)i of liie jmlsc is a form of irregularity wiiicli is not uncommon, 
lly it is meant a condition in which the normal rhythm of the pulse is inter- 
rupted, either occasionally or more frequently, either at regulaf or irregular 
intervals, bv an abnormally long pause during wliicli no wave is felt at 
the wrist, a beat being missed. It is of great wiportance to under sta7ui 
how iTiterrnission of the pulse is caused, especially from the point of viev oj 
prognosis. By far the commonest cause is a premature contraction of the 
ventricte (” extra-systole ”) which is so feeble that the wave fails to reach the 
wris 'ntTg. 32y ;”THcnexl most common cause is partial heart-ldoclf (Fig. 33), j- 
while the ccuidition is occasionally due to sinus Irregularity, and very rarely 
to sinO'Jiuricular block. Tlu' differential diagnosis b(‘twoon extra -systole 
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and partial heart-block is fully discussed under extra-systole. I’lie diflenuitial 
diagnosis also betw('<ui occasional dropped beats duo on the oue hand lo sinus 
irregiiln ritv and on the oth(‘r to partial h<‘art-bloch is diseiissc'd mah'r hoart- 
block. 

By pulsus bigeminus or coupling of the heats is meant a condition in which 
the pulaeT)eats”^oe6ur regiilatty ill piElirs, for long or short periods. The paired 



Fig. Siimiltaaeoiis (lariiius of the ji|H‘\-l>eat and of Il»c ra<lial pulse, sliowinsj: inter- 

mission of the pulse, due to a ventricular (‘xt ra systole failing to send a wave to the 
wrist. 

beats may occur at regular intervals, or at irregular intervals, and some 
writers restrict the term pulsus bigeminus to the former condition, and the 
term coicpling of the beats to the latter. When the paired beats fall at regular 
intervals, the commonest cause is the occurrence of extra-systoles, usually 
ventricular, in cases in which the fundamental or sinus rhythm is otherwise 
maintained ; either a single extra-systole with its succeeding coiuptuisator) 



Fig. 33. — Simultaneous tracings of the apcx-lnvit and of the nulial artery, showing inter 
mission of the pulse, due to ])artial heait-hloek, the verdiiele failing to respoml to the 
stimulus of the auricle at .1'. 

pause occurring regularly after each normal boat (Fig. d l), or such occurring 
after every two normal beats, the premature contraction in the latter case, 
however, being so feeble that no wave reaches the wrist. The next most 
common cause is partial heart-block, when the ventricle fails to respond to 
every third beat of the auricle (Fig. do). A rare cause is sino-auricular block, 
in which the auricle fails to respond to every third impulse Generated at the 
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sinus. When the paired beats fall at irregular intervals, the cause is the 
occurrence of a ventricular extra-systole occurring regularly after each 
normal ventricular contraction in cases of auricular fibrillation ; this may 
occur independently of the action of digitalis, although it is usually due to it 
(Fig. 

By pulsus trigeminus i.s meant a condition in which th<3 pulse-beats are 



Fir;. .*^4. PiilftiiH f»ip;etninii.s, due to a .single extra -.‘«ystolo with its surc ef'din" c oMi]»eiisatorv 
pause oeeiirrinjf re^ularl}’ after eaoh iKMinal U at. 


grouped in throes. The causes of this condition are : (1) the occurrence of 
extra-systoles — either a single extra-systole with its succeeding compensatory 
yiause occurring regularly after every two normal beats, or such occurring 
after every three normal beats and failing to send a wave to the wrist ; (2) 
partial heart-block, when the ventricle fails to respond to every fourth beat 
of the auricle ; and, rarely, (3) sino-aurieular block, in which the auricle fails 


■r 



to re.spond to every fourth impulse generated at the sinus. As pu^^ us 
bigemin us and pulsu s tri^ccmlnus are iiiet with in conditio.n^ other than extra- 
.^ystTTFe, they are not pathognomonic of the latter condition. The distinguish- 
ing features between pulsus TngeunTnu^ of pulsus trigeminus due on the one 
hand to extra-systole and to partial heart-block on the other hand may be 
established, with a view to differential diagnosis, in the same way as in the 
case of an intermittent [)ulse. 


“Ik kit ablk H e a rt ’ ’ 

This term may be used in two ways, namely, (1) the “ irritable heart of 
soldiers,'' and (2) a condition which is sometimes met with during adolescence, 
'the first of tliose will be discussed later. The seeond condition is met with 
more especially in badly develo[>ed subjects, and is often associated with an 
unstable nervous system, auto-intoxication, and dyspepsia. It may or may 
not have been brought on by exee.s.sive or injudicious physical exertion. 
Tlie symptoms and diagnosis do not differ from those which obtain in the 
“ irritable heart of soldiers." The prognosis is good, the patient improving 
as physical and iiKuital development jmoceeds. With regard to treatment, 
a searching enquiry should be made for toxic conditions. The patient should 
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reat before Hiid iifter meals, all food should be tliorouglily masticated, the 
amount of Huid to b(* taktm witli food should be restricted, and digeative dis- 
orders treats ‘d if present, Breatluiig exercises, graduated exercises, and all 
other agencies which tend to physical and menial dev(‘lo]>ment, should be 
tried. Otherwise, the treatment is the same as that of th(^ ‘‘ irritable heart oi 
soldiers.” 


SINUS IRREGULAHITV 

It has already been pointed out that excitability of the heart is most 
marked iti the remains of the sinus venosus at the orifices of the great veins, 
and that the rhythm of the sinus governs the rhythm of the remaining seg- 
ments of the lieart. Further, it has been shown that the heart possesses 


r g ■ II on t i » I ' l mrm 



Fia. — Simult iueous tracings ot the lespiration and the radial |>ids(\ ftoni a lu-altliy 

bo}’ aL^ed I }, showinL' sinus iiTejndarif y. 

the power of contracting and dilating independently of any extrinsic nervous 
influence ; but, at tlic same time, the activity of the various functions of the 
mus(‘l(‘-ribres is under nervous comrol. While normally the rJiylhm of 
the sinus is a, faii-ly regular one, iri by no meaii> a small percmitage of iu- 



Fig. 37. Simultarieau.s tracings of tho jn<ndaraTid radial jintMos, froni a healthy iK)v 
aged 7, sljovving sinus irregiuanty. 

dividuals the rhythm is not regular. In all probability this irregularity 
is of vagus origin, due to an unusual susceptibility of the vagus centre to 
impulses from distant parts, and these impulses being transmitted reflexly 
to the heart. Tiie chief characteristic of sinus irregularity is tlie variation 
in the length of the diastolic period of the cardiac cycle, the systolic period 
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remaining constant. The irregularity, which may be slight or marked, 
diminishes, and may even disappear with an increase, while it is apt to 
increase or return with a diminution, of the cardiac rate. 

Etiology. — Sinus irregularity is much more frequently met with in the 
young, being indeed fairly common in young adults ; but it may occur at all 
ages. There is a grater te nd ency to sinus irregularity in children af te r a 
febrile illness, and it may be first noticed then. There is usually a dejlnile 
retdlionsl^p to r^^piratwn. The irregularity is most marked during slow 
respiration, and may indeed only be noted on deep TreatEihgr TTie rate of 
the heart usually gradually quickens during full inspiration, and gradually 
lessens during full expiration ; but while generally the rate of the pulse 
waxes and wanes with respiratory movements, in some cases there is an 
abrupt slowing of one or two beats with expiration. Sinus irregularity may 
occur during the administration of digitalis, and even the act of swallowing 
may produce it — the heart-rate during the act being quickened for a few 
beats, followed by a reduction in the rate. 

Symptoms. — Usually there are no subjective symptoms of the con- 
dition : but very rarely the abnormal pause between any two beats of the 
heart is so long that symptoms of cerebral anaemia, such as giddiness or 
syncope, occur. On aiiscuitation, the interval between the hist and second 
sounds Lb found to be constant, while the varying length of the diastolic 
interval can be detected. If a tracing of the radial artery be taken, the 
intervals between the beats will be found to vary, but the actual variations 
are not numerous, while the pulse-beats are of equal or nearly equal size 
(Figs, db and bT). A polygraphic tracing (Fig. d7) and an electro-cardiogram 
(Figs. to b4) show that a ventricular contraction follows each auricular 
contraction in the usual way, and that the whole heart is affected by the 
irregularity. 

Diagnosis. — A diagnosis maybe mde by auscultation, or by a study of 
a sphygmogram, or of a polygraphic or electro cardiographic record. When 
irregularity of the cardiac action is found to be definitely related to respiration, 
it is in all probability of the sinus type. 

Prognosis. — There is no reason to suppose thar sinus irregularity is either 
indicative of an impaired heart, or that it adds to the gravity of any diseased 
cardiac condition which may be present. The condition itself, therefore, 
may be entirely disregarded, and the prognosis based upon any other 
abnormal signs which may exist. 

Treatment. -No treatment of this condition is requirevl. 


THE EXTRA-SYSTOLE 

By extra-systole is meant the premature contraction of the auricle 
(auricular extra-systole), or of the ventricle (ventricular extra-systole), or 
of both chambers together (auriculo-ventricular or nodal extra-systole), while 
the fundamental or sinus rhythm is otherwise maintained in most cases. 
Usually the extra-systole is followed by a long pause, (compensatory pause). 
Rarely the pre mature cont racti on oc curs bet beats (inter- 
j >ol a ted e xtra -sy s toleT. Two'or more premature contractions of the auricle or 
ventricle may follow one another (multiple extra -systoles). 

50 
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It has been shown that, while normally the stimulus for contraction 
arises in the sinus part of the auricle, if any other portion of the remains of 
the primitive cardiac tube becomes more excitable the stimulus for con- 
traction arises at that point, and, for this reason, the different parts 
of the heart are capable of independent contraction. In abnormal 
conditions the auricle, some part of tiie auriculo-ventricuhir junctional 
tissues — cdther the auriculo-ventricular node, (»r the auriciilo-ventricular 
bundle above its division into two branches- -or the Aamtricle below tin* divi- 
sion of the auriculo-ventricular bundh* into two l)ranclies, may become 
temporarily more exeitabJe than the sinus, itt wliieii ease tin* stimulus for 
contraction starts at tliat particular point, tJie result being that a contraction 
takes place before the anticipated time. If the stimulus start in tlu* auricle, 
there is a premature contraction of that chamber ; if in the aurienlo-ventri- 
eiilar junctional tissues then' is a ])r»'iiiat iin' cont raetion of ]>(>th auricle 
and ventricle together ; while if it start in the ventricle there is a premature 
contraction of the ventricle. In each case the sinus rhythm remains un- 
altered. It will thus be seen that an extra-systole indicatea that some 
portion of the heart below the sinus is temporarily more excitable than the 
sinus. 

Extra-syvStoles may appear at long, or at frerjuent irregular intervals, 
or regularly after each beat, or after every second or third, or more normal 
beats, or in paroxysms, the last being an infrequent cause of paroxysmal 
tachycardia. Of the three varieties the auricular and ventricular are the 
most important from the clinical point of view ; the ventricular is the most 
common ; all of them, however, may occur in the same subject. 

The Ventricular Variety of Extra-Systole. — V'e may take this 
variety for the purpose of illustration. While the chambers of the lu'art are 
contracting in tiie normal fashion, a premature contraction of the ventricle 
takes place, this arising independently of a stimulus from the auricle, which 
maintains its usual rhythm and contracts as the result of the normal stimulus 
from the sinus. The exact time at which the premature contraction of 
the ventricle takes place is either immediately before the systole of the 
auricle (Fig. 38), or — as is usually the case — synchronously with it, or 
after it, but prior to that point of time at wliich it would have occurred if 
this had been in response to a stimulus received froin the auricle in the 
normal way. In most cases the succeeding impulse from the auricle fails 
to cause a contraction of the ventricle ; for tliis reason the pause which 
follows the j)remature contraction is abnormally long, being called the com- 
pensatory pause. When this prolonged diastole and the preceding shortened 
diastole together equal in time two normal cardiac cycles, the compensatory 
pause is said to be complete. Since during tl^e prolonged pause the ventricle 
has had an unusually long period in which to fill and recuperate, the pulse- 
beat immediately following a compensatory pause has often a greater ampli- 
tude than on other occasions. Sometimes, more especially when the cardiac 
rate is slow, a ventricular extra-systole occurs so early in the cardiac cycle 
that the ventricle does contract in response to the normal stimulus which 
is transmitted from the auricle immediately after the premature contraction ; 
in this way a premature contraction is interpolated between two normal 
beats. This form of the extra-systole is called “ interpolated ” (Fig. 39). 

On auscultation, in the vast majority of cases, two heart-sounds are 
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synchronous with each extra-systole, these forming with those of the pre- 
ceding normal contraction a group of four sounds. Sometimes, however, the 
extra-systole occurs early in diastole, and before the cardiac muscle has had 
sufficient time to recover fully from the [)receding systole, in which event the 
premature contraction is so feeble as to fail to open the aortic valves, and 
only the first sound is heard ; in this way a group of three sounds becomes 



Fkj. iiS. Siiuullaru-ouH tracirigH of tlu* and radial [julsos, shovviii^^’a venti k iilar 

(‘xtni KVHtole at Ax..s. The usual rliythm of the auri(de is maintained* The extra- 
systole in the jumdar tmciin; is re{)n‘st‘nted by the wave e', irnmedialely VMdore the 
sy.stoh* of tile auricle. coni j>ensatory jjause is comjilctc. 


audible. Very rarely the premature contraction is so feeble as not to produce 
any cardiat^ sounds whatever. 

The amplitude of the pulse-wave of an extra-systole is not so great as 
that of a contraction occurring heeansp the heart muscle 

has not had lime To recover from its previous edort. The earlier an extra- 
sysiole occurs in the diastole, tiie more feeble it is ; it may be so feeble that 
no wave is felt at the wrist, so that there is simply an abnormally long pause, 


Ju^ulaiT 





1' !<!. SiinuminuouH tracinijs of tho juj^ular and radial pulses, showing an interpolated 

Ventr icular extra-systole (c' and r'). i‘epresente<i in the diagram by the dowiistroke -j-. 
riie (lownst robes in the space .-Is- represent the auricular waves (u) in tlu' jugular, 
and the downstrokes in the spaee I'c? represent the carotid waves c. and I he slanfing 
lines connecting them represent the u r interval (. Mackenzie V 

resulting in what is called a “dropped beat** or an “intermittent” pulse 
(Fig. 32) ; as has been already noted, an extra-systole which fails to reach the 
wrist is, indeed, the most usual cause of an intermittent pulse. If a single 
extra-systole with its succeeding compensatory pause occurs regularly after 
each normal btiat, then the beats at the cardiac apex occur in pairs, as 
also do the pulse-beats, the condition being called 'puhus bigeminus (Fig. 
34). Similarly, if a single extra-systole with its succeeding compensatory 
pause occurs after every two normal beats, then the apex-beat occurs in 
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threes, as also do the pulse-beats, the condition being known as f ulsus 
trigeminus ; but if the premature contraction is so feeble that no wave 
reaches the wrist, the pulse-beats are paired. . 

If a poly graphic record of a case of ventricular extra-systole (Fig. 38) 
be analysed, it will be found that, as the normal rhythm proceeds as usual, 
the a wave appears at regular intervals ; each a wave is followed by a 
c wave, except when an extra-systole occurs, when the c wave either pre- 
cedes the a wave, or — as is more commonly the case — occurs synchronously 
with it, in which case the amplitude of the wave is correspondingly 
increased. 

Auricular Variety of Extra-Systole. — In this variety there is a 
premature contraction of the auricle, the stimulus arising in the wall of the 
auricle prior to the normal stimulus from the sinus. The ])remature con- 
traction of the auricle is usually followed by a premature contraction of 
the vehtTicle, following the usual transmisSon o? the stimulus from the 
auricle along the auriculo- ventricular bundle. Not infrequently, in the case 
of extra-systole the stimulus from auricle to ventricle travels slowly, so that 
the a-c interval is lengthened (Fig. 40), and the ])rematurity of the ventricular 



Fig. 40. — tracings of thcjugulai and radial pulses, sliowiiig auriciilar extra 

systoles, tnaikrd J.A’./S. in the s])l)ygiiiograiu, and a'r'v' in the jugular tiacing. 
The a c int-erval of tlio prt'niaturo is inoit* tJ>an 4th Hert)nd ; with the rhythmic 
beats it is normal. 


systole is consequently not so great as that of the auricle ; in this way the 

Id some instances the oontraotion wliich 
immediately follows the extra-systole takes place rather earlier than the 
normal interval, this being probably due to the unusual length of the rest 
period ; in this way there is further encroachment upon the compensatory 
pause. This is less marked in the case of the second contraction, and it 
disappears within a few cycles. Sometimes there are variations in the rate 
of transmission of these auricular premature contractions to the ventricle. 

Occasionally the stimulus from the auricle does not reach the ventricle 
at all, and no premature contraction of this chamber takes place, in which 
event the premature contraction of the auricle is not followed by a pre- 
mature contraction of the ventricle, the condition being known as ** blocked 
auricular extra-systoles.’^ In these cases a long pause Is to be noted in 
the sphygmo^am. As in the case of the ventricular variety, an auricular 
extra-systole is followed by a lengthened pause ; but, with rare exceptions. 
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this com})enHatory pause is not conipiete. In some cases, however, the 
compensatory pause is complete. 

If a polygraphic record of a case of auricular extra-systole (Fig. 40) be 
analysed, it will be found that each e wave is preceded by an a wave, while 
there is a premature a wave and a premature c wave, sometimes with an 
increased a-c interval, and an alteration of the relative position of the beats 
following the extra-systole. 



Kio. 41 ' SiimiJtaiif'OHH traciiij^B of tlu^jujnilar and ratlial ]>u1hob. showing auriciilo-ven- 

trk ular oxtni-systolns. marked ex.'i. in the ephy^mograrn, and a o' in the jugular 
tracing. Tlie j)reniaturo ventricular contraction practically comcidc.s with that of 
the auricle. 


^VufucuLO-VKiV'nucuLAK OK Nodal Variety of Extra-Systole. ^ — In 
this variety the stimulus for premature contraction originates in some part 
of the auriculo-ventricular junctional tissues, travelling upwards into the 
auricle and downwards into the ventricle, and giving rise to a premature and 
sitiiultaneous contraction of both auricle and ventricle. The premature 
ventricular contraction more or less coincides with that of the auricle, but 
this is by no means absolute ; the contraction of both chambers may be 
absolutely synchronous (Fig. 41), or the ventricular systole may begin after, 
or before (Fig. 42) that of the auricle. When the auricular contraction occurs 



Fig. 42. — Siinultaneou8’'trai ings of the jugular ami radial puWs. sliuwing two auriculo- 
vcntrit ular extra-systoles (n.r.-f.). Both auricle and ventriede contract pi'ematurely, 
but the conf roction of the ventricle prei^des that of the auricle. 


before that of the ventricle, the period of time between the contraction of the 
upper and lower chambers is shortened. The compensatory pause may or 
may not be complete. 

In a tracing of the jugular vein from a case of auriculo-ventricular extra - 
systole (Figs. 41 and 42) there is prematurity of the a wave, and also of the 
c wave ; when the premature contraction of the chambers is synchronous 
both waves are combined, in which case the amplitude of the wave is in- 
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creased ; wlien tlie auricular conlractiou occurs before liiat of tlie ventricle, 
the a wave precedes tlie c wave, but the a-c interval is diminished to about 
0*10 sec. 

In the ventricular and auriculo-ventricular varieties of extra-systoles, in 
contrast with the “ double venous pulsation in the jugular vein which may be 
visible in the case of the auricular variety, there is usually an unduly large 
“ single ” pulsation coincident with the premature contraction ; this is due to 
the contraction of the upper and lower chambers of the heart occurring 
synchronously, the result being that the auricle, instead of discharging 
its contents into the ventricle, does so into the vense cavse. 

Paroxysms of extra-systoles of auricular origin may occur, and may give 
rise to short paroxysms of tachycardia, with a regular pulse, or to irregu- 
larity of the pulse rhythm when the response of the ventricle to auricular 
contraction is at irregular intervals. Paroxysms of extra-systoles of ven- 
tricular origin may also occur (Fig. 112) ; as a rule these only persist for a few 
cardiac cycles. 

Etiology and Pathology.— Extra-systoles may be met with at anj^ age, 
but they are much more frequent in the middle-aged and elderly than m the 
young. They are rare during the first decade of life. Extra-systoles are of 
more common occurrence in men than in women, and are also more usual in 
the subjects of organic heart disease than in those who are not, and are more 
frequent in myocardial degeneration than in valvular disease. But there is 
a large group of cases in which extra-systoles are present without any other 
manifest cardiac abnormality. They arc to be found, for example, in persons 
with a history of rheumatic infection, the victims of tobacco poisoning, in 
digestive distuihances, supernormal blood-pressure, neurasthenia, and as a 
result of the administration of certain poisons, especially digitalis and aconi- 
tine ; while in a considerable proportion of cases there is no ascertainable cause. 

Extra-systoles indicate that at the time of the premature contraction 
some portion of the myocardium below the sinus is more excitable than the 
sinus. This may or may not be due to some structural change in the myo- 
cardium ; it may, for example, be caused by poisoning of the heart wall 
without structural damage. 

Subjective Symptoms. — An individual in whom extra-systoles occuj 
may be quite unconscious of their presence. On the other hand, he may 
experience certain sensations, which may cause worry and anxiety, parti 
cularly if he have retired to bed, and for this reason it is most important 
that the nature of the complaint should be recognised. The patient may 
experience a sensation of fluttering in the chest when a premature beat occurs ; 

conscious of the long pause and complain that the “ heart 
contraction of the heart following the pause may be accom- 
panied by the consciousness of a thud or shock in the region of the heart, 
sometimes followed by a feeling of exhaustion. The patient may com})lain 
of a sensation of a “ catch in the breath,’’ or of “ gripping in the throat.” 
Very rarely, during a prolonged pause, faintness, sweating and actual syncope 
may tak(‘. place, and the anxiety of the j)atient may be great. 

Diagnosis. Extra-systoles may be recognised with certainty by means 
of the clinical polygraph or the electro-cardiograph. But it is important for 
the practitioner to recognise that in the great majority of cases a correct diagnosis 
can he made simply by palpation and auscultation. The normal rhythm of 
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the heart is disturbed by the occurrence of a premature beat in the radial 
pulse and at the cardiac apex, followed by an abiapriually long pause. The 
auscultatory signs have already been noted ; they are" oT^^^Tiagnos tic 
value. When, on palpation of the radial artery, an apparently otherwise 
regular pulse is sometimes interrupted by an yriusually long pause^ it should 
suggest e which is so feeXle TKaf^hd* wave is felt at the 

wrist, or part ial h eart- block. When extra-systole is responsible for this un- 
usually long pause a premature heat can he detected at the cardiac apex, and on 
auscultation one or two heart sounds will, in the great majority of cases, he 
audible during the early part of the pause, because the ventricle has contracted ; 
whereas in the case of partial heart-block, there will be absence of an apex-thrust 
and of heart-sounds during the pause, because the ventricle has failed to contract. 
Further, in these cases of extra-systole, a wave is usually present in a sphygmo- 
graphic tracing, and a premature contraction is always visible in a tracing of 
the apex-beat. These three features are almost invariably sufficient to 
distinguish between an intermittent pulse due to an extra-systole which fails 
to reach the wrist and an intermittent pulse due to partial heart-block. A 
poly graphic tracing or an electro-cardiogram will place the matter beyond 
all possibility of doubt. It may here be noted that it is necessary to exclude 
sinus irregularity, and also sino-auricular block, in cases of an unusually long 
pause in the radial pulse. The differential diagnosis between pulsus bige minus, 
pulsus trigeminus, and infrequency, including halving, of the pulse rate, 
due on the one hand to extra-systoles, and on the other to partial heart-block, 
can readily be made, as a rule, by means of palpation and auscultation. 

It is sometimes very difficult, if not impossible, by palpation and 
auscultation alone, to' id.iagn(T.TC' extra-systoles, occurring frequently and 
at irregular intervals, especially if of aiificular origin, from auricular 
fibril Ut ion ; but in such cases a sphygmographic tracing is almost invariably 
sufficient. It is also necessary to exclude auricular flutter when the response 
of the ventricle to auricular contraction is at irregular intervals (f^agc 
and Fig. ! io). 

Prognosis. - -The question of [U’ognosis of ext ra-sy. stoles is very important. 
Unfortunately the lay mind has come to attach an unnecessary significance 
to them. Furthermore, it is important that the medical practitioner should 
understand that extra-systoles constitute one of the most frequent causes 
of irregularity of the pulse, and tiiat an extra-systole which fails to reach 
the wrist is the commonest cause of an “ intermittent pulse. When extra- 
systoles are considered by themselves — that is, without reference to the conditions 
with which they may be associated — there is so far no evidence for supposing 
tliat they are either indicative of an impaired heart or that they add to the 
gravity of any existing morbid condition. While it is true that extra-systoles 
may pr ecede the occurrence of other forms of cardiac irregularity, such as 
the complete irregularity associated with auricular fibrillation, it should be 
borne in mind that these might iiave arisen TndqTemTci^^ The ]>rognosi3, 
therefore, should be based entirely upon the causal or associated conditior. 

Treatment. — Our lirst duty is to reassure tiie jnitient ; this may be done 
with absolute conlidence. I’he aetiology of extra-systole shoidd be reviewed, 
the general healti) should receive attention, and if cardiac failure be present 
it should be treated on the lines laid down elsewhere. I have never foun d 
digitalis or qu midme of any value for the irreg ularity itg^ . BrbmTdesare 
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fr eque n^tpi feeJCiefit for the associated symptoms, especially when there is 

irntaBflity of the nervous system or insomnia. 


HEART-BLOCK 

SiNO-AURICULAR BlOCK 

Sino -auricular bloc.k is a rare condition. It is sometimes induced by full 
doses of the digitalis series of drugs. In this condition the stimulus for 
contraction arises at the normal site, but either there is a delay in the con- 
duction of the stimulus to the auricle, or the stimulus does not always — cither 
occasionally or more frequently — reach tlie ventricle, in other words, the 
auricle does not always respond to the stimulus from the sinus, in which 
event the auricle and the ventricle fail to contract, so that there is an abnor- 
mally long pause ; as already stated, sino-auricular block is one of the 
causes of an “ intermittent ” pulse or “ dropped beats. The length of the 
abnormally long pause is generally rather less than the duration of two 
cardiac cycles. Cases have been published in which more than one stimulus 
in succession has failed to r(‘-ach the auricle, and in these (^ases the Adams- 
Stokes syndrome may occur. A polygraphic tracing reveals the fact that the 
auricle and ventric'Ie have not contracted — that is, there is an absence of the 
a, c, and v waves —during the abnormally long pause. 


A URICULO- VENTRICULAR BlOCK 

It has been noted that the stimulus for contraction is conveyed from fibre 
to fibre by means of a specialised function of the cardiac muscle-fibres called 
conductivity, and that the o-c interval in a polygraphic tracing is a measure 
of this function. 

There are of depressed conductivity: (1) The stimulus 

from the auricle to the ventricle may be merely delayed — that is, there is 
merely a prolongation of the interval which separates the commencement of 
contraction of the auricle and that of the ventricle, each ' stimulus of the 
auricle reaching the ventricle, which duly responds. (2) The stimulus does 
not always reach the ventricle — in other words, the ventricle does not always 
respond to the stimulus from the auricle. The first two degrees are called 
‘‘partial heart-block.” And (3) no impulses reach the ventricle from the 
auncleTs^ t£e auricles and ventricles beat independently of each other ; 
the former in response to stimuli received from the sinus, and at an approxi- 
mate rate of 72 per minute ; and the latter as the result of stimuli arising 
in the auriculo-ventricular junctional tissues between the site of the lesion 
and the division of the auriculo-ventricular bunJle into two branches, at 
about per minute, because this is tlie norjiial ventricular rate; this is 
called "Complete heart-block,” “ disassociation of the auriculo-ventricular 
rhythm,” “ idio-ventricular rhythm,” or the ” })aroxysmal form of brady- 
cardia.” Rarely complete heart-block is associated with auricular fibrillation 
or auricular flutter. 

First Degree of Depressed CJonductivity. — This grade of heart-block 
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may p[ive rise to irregularity of the pulse, on account of variations in the 
length of the o-o interval. Some writers believe that contra<?tion of the 
auricle produces a faint muffled sound, and that consequently when there is 
a slight delay between the auricular and ventricular contractions there may 
be a reduplication of the first sound, while if the delay be considerable, so 
that the contraction of the auricles falls in early diastole, there may be a 





Fir;. 4!i. — Simultaneous tracing.s of the jngularand radial yiulseH. fiom a ease of myocardial 
degeneration. The a~c int(‘.rval is more than ^th second. 


reduplication of the second sound. It is also believed by sozne that in 
cases of mitral stenosis unaccompanied by auricular fibrillation a slight 
interval between the auriculo-systolic thrill and apex-beat, as well as 
between the auriculo-systolic murmur and first sound, is to be noted, 
hi a polygraphic tracing, there is merely an increase in the a~c interval, it 
exceeding Jth of a second (Fig. 43). 

Second Degree of Depressed Conductivity. — In this condition what 



Fiu. 44. Simultaneous tracings of the jugular and radial pulses, from a rase of aortic 
and mitral disease, showing partial lioart-blot'k. There are three blocked auricular 
iinpuWs. Tiio a- r interval is ‘j^ th siH ond. 

are called “ dropped beats ” occur (Fig. 44). These may be only occasional, 
or they may be more frequent. Or each third or fourth impulse may fail 
to reach the ventricle ; in the former case the ventricular beats are grouped 
in twos (Fig. 35), and in the latter they are grouped in threes, and in this 
way a bigeminal or trigeminal pulse results. Or every other impulse may 
fail to reach the ventricle, giving rise to halving of the ventricular rate, the 
eondition being spoken of as 2 : 1 rhythm (Fig. 45) ; or only each third or 
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fourth auricular impulse may be transmitted to the ventricle, resulting in 
3: 1 pr 4:1 heart-block. In some cases certain ratios alternate. 

It might naturally be supposed that the length of the prolonged pause 
during a dropped beat would be equal to two regular pulse-beats ; such, 
however, is usually not the case, for the following reason. There are varia- 
tions in the As-Vs interval in association with dropped beats, there being 
a progressive increase of the As— Vs interval preceding (Fig. 4G) and a 



Fig. 4.'). Simuittiiuious traciugn of tlu^ jiigul.iT- and ladiai piiici's, .sliovuii^^ » ».)iilnuiou.> 
'J : 1 anriculo-ventririilar block. The ]>ulso-rato 42 ])ci' ininnto. 


progressive shortening of the interval following each dropped beat ; the 
former is due to the increasing diflhculty the impulses from the auricle have in 
reaching the ventricle, and the latter to the rest which the ventricle has 
experienced during the pause. The result of the progressive increase of the 
As-Vs interval prior to, and of the progressive shortening of the As to Vs 
interval after, the dropped beat is that the long pause becomes shortened. 
When, however, there arc no variations in the As-Vs interval in association 



i'jG. Mi. > t ()! i i-c him! ladi.i! jtiirtial licai l 

block. Note the progressive ificreaM<? in tlic fi c inteival of lluee Ktu(fssi\( 
rhythmic beats. 

with a dropped beat, the length of the prolonged pause is equal to two regular 
pulse-beats. 

2 : 1 heart-block gives rise to infrequency of the pulse-rato, the rhythm 
being regular. This grade of heart-block is sometimes continuous, but usually 
the ventricle responds from time to time to successive stimuli received from 
the auricle, the pulse-rate, therefore, being usually above 36 per minute. 

On analysis 6f a polygraphic tracing it will be found that the a wave 
is present at uniform intervals, and is of more frequent occurrence 
than the c or v waves — it may be even twice, three times, or more 
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times as frequent, according to the degree of block ; but, unlike complete 
heart-block, each c wave is preceded by an a wave (Figs. 44 to 46). 

CoMPLKTE Hkart- BLOCK.- — Here the pulse-rate is slow, usually not more 
than 36, and not infrequently between 20 and 30 per minute, though some 
cases have been recorded in whicli the rate has been up to 60 or more beats 
per minute ; it is little influenced by physical exertion, emotion, or pyrexia, 
or, as a rule, by atropine. The beats are usually full and strong, and, as a 
rule, the rhythm is regular, the pulse being irregular, however, wlien extra- 
systoles are present. In a tracing of the radial artery small waves occurring 
at regular intervals on the descending limb of the pulse-beat, probably due 
to auricular systole, may sometimes be noted (Fig. 47). The systolic blood- 
pressure is generally high, and during the long pau'je there is a considerable 
droj) in pressure ; the mean blood-pressure is low. There is usually evidence 
of hypertrophy of the left ventricle. On inspection of the neck, regular 
pulsations in the jugular veins, at considerably more frequent intervals than, 
and having a constiintly varying time-relation to, those of the radial and carotid 
arteries and the apex-beat, due to auricular systole, may sometimes be noted ; 



J 17 . \ Ko.'.’i W chaU*! rt (>1 complete heart-block, nhowiiic sinall 

occ'iirriDg at regular intervals on the descending limb of the puise-lx>at 
{ .Ma( kenzie). 


and in some instanctis a large ])ulsaiion in the jugular vein is seen from time 
to tinn* wlien the auricular and ventricular contractions happen to coincide. 
On auscultation a first and second sound are found accompanying each 
contraction of the ventricle, and, in tlie o])inion of some, faint muffled sounds 
may occasionally be lieard during the long jmuses, due to the contractions 
(4 the auricle. Some writers, too, have noted an accentuation of the first 
sound, synchronous with the large pulsation in the jugular vein, when the 
auricular and ventricular contractions coincide. In the case of a lesion of 
either main division of the auriculo-ventricular bundle, the gallop rhythm 
niay be audible, due to asynchronism of the two ventricles. 

If a polygraphic tracing be analysed (Fig. 48), the disassociation of the 
auricular and ventricular rhythms is manifest. The a waves occur at regular 
intervals, and are more numerous than the c or v waves, and the time-rela- 
tion of the a and c waves is a constantly varying one — the a waves at one time 
preceding, at another following, and at some times again coinciding with 
the c waves. When an a wave falls during the limits of ventricular systole 
its amplitude is increased. Extra -systoles may be present. 

^Etiology. — Heart- block is more common in males than in females. 
Moat of the cases fall within two groups — (1) Patients, usually young adults, 
who have previously suffered from a rheumatic infection of the heart ; and 
(2) j)aiient8, usually elderly people, who are suffering fronj chronic inter- 
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stitial myocarditis. In the former group the block is almost always of slight 
degree ;jjtbut in these cases the higher degrees of heai-t-block are sometimes 
induced J^by full doses of one of the digitalis series of drugs. In the latter 
group there is a past history of syphilis in a considerable j)ro portion of cases. 
The milder grades of heart- block may also be found in patients suffering from 
acute infective diseases, such as acute rheumatism, influenza, diphtheria 
and pneumonia ; the condition, however, is usually temporary in these 
diseases. 

Pathology. — Sclerotic changes, gummata, or acute inflammatory changes 
of the auriculo-ventricular junctional tissues — eitlier the aurieulo-ventricular 
node, or the aurieulo-ventricular bundle above its di\usion into two branches 
— are found in most cases of heart-block ; when the condition ocjcurs during 
the course of an acute infective disease, acute inflammatory changes are 
those most frequently found. Cases have been recorded, however, in which 
there was an absence of any lesion of the aurieulo-ventricular junctional 
tissues, but in some of these the vagus was found to b(^ affected. It should 
be remembered that in heart-block the morbid condition is rarely limited to 



Fio. 48.- Simultaneous ol the ju^juiar and radial f)ulses. from a woman 

l'o, with severe lieart failun;. siiowini: complete aurieulo-ventricular hloek. d'lu' 
auricular rate is 88, and the ventricular rate .‘ill, ])cr minute. 

the junctional tissues, the myocardium being usually affected, while valvular 
disease may also coexist. 

Symptoms, — Patients suflering from heart-block may com])lairi of 
symptoms due to the associated cardiac lesions — whether valvular or myo- 
cardial — which are almost invariably present, as well as of'those due to the 
block itself ; when, however, the valves and myocardium are normal, theie 
may be a complete absence of subjective symptoms. 

The symptoms of valvular and myocardial disease will be dealt with later ; 
the commonest of these arc dyspnoea, palpitetiori, fatigue, and pra^cordial 
pain on exertion. 

With regard to the symptoms due to the block itself, reference has already 
been made to the pulse, the blood-pressure, the auscultatory phenomena, 
and the polygraphic records. In most cases symptoms due to the ventri- 
cular bradycardia are present. In the severe grades of partial heart-block 
and in complete heart-block there may be marked weakness and fatigue ; 
and, owing to temporary anaemia of the brain, brief attacks of faintness, 
giddiness, or even temporary loss of consciousness. Not infrequently there 
are temporary periods of excessive slowing, or cessation of ventricular systole 
for prolonged intervals. Cheyne-Stokes respiration may be present, and the 
Adams-Stokes syndrome may occur. 
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Adams-Stokes — Adams-Stokes syndrome is characterised 

by attacks of loss of consciousness, which may be momentary, and, it may 
be, also epileptiform convulsions, associated with marked infrequency of 
the ventricular rate. The patient, as a rule, has no knowledge of an im- 
pending attack. During the seizure there may be marked pallor or 
cyanosis, and deep and even stertorous breathing. Usually the convulsions 
are confined to the face and the upper limbs, the tongue is not bitten, and 
urine is not passed involuntarily. There may be repeated seizures. Adams- 
Stokes syndrome may occur in one of the following conditions : (1) Suddenly 
developed transient complete auriculo-ventricular block. Several cases of 
this kind have been reported. The conduction of the stimulus for contraction 
along the auriculo-ventricular junctional tissues is normal except that there 
is a liability to transient interruptions. (2) Partial heart-block in which 
there occurs either an intermittent period of coinplete heart-block, resulting 
in a temporary standstill of the ventricles ; or, rarely, merely a temporary 
increase in the grade of the partial heart-block, resulting in a temporary 
increase in the degree of the bradycardia. (3) Complete heart-block in 
wliich the condition has become permanently established, especially if the 
ventricular rate is below 30 })er minute. In these cases ])auses of unusual 
length, due to temjxjrary standstill of the ventricles, the result of diminislied 
irritability of th<i ventricles, may occur. (4) It may very rarely be met with 
in marked bradycardia, in such conditions as meningitis, increased intra- 
cranial pressure, during convalescence from acute infective diseases, esjx^ci* 
ally diphtheria and influenzii, and possibly in fatty degeneration. Taking 
cases as a whole, AdaTO-gjpkes syndrome is most coi^imoply met witlij 
in patients with a sevexa in whom complete| 

block is developing. When complete heart-block has become permanently 
established, the ventricles apparently tend to become accustomed to the con- 
dition, and t}i(^ j)aiisos of unusual length referred to are not so likely to occur. 

Diagnosis. — Diminished conductivity and the various grades of auriculo- 
ventricular heart-block are readily recognised by means of the polygraph 
or electro-cardiograph, since these instruments afford separate records of the 
movements of both the upper and lower chambers of the heart. The first 
grade can only be recognised by means of either of these instruments, and 
a lesion of either main division of the auriculo-ventricular bundle and intra- 
ventricular block by meaiiB of the electro cardiograph. Fortunately, how- 
ever, they are not necessary for the recognition of most of the other cases — 
palj)ation and auscultation furnishing all the evidence required. As an 
example of this may bo mentioned the differential diagnosis between occa- 
sional dro])ped beats, pulsus bige minus, and pulsus trigeminus, due on the 
one hand to extra-systoles and on the other to partial heart-block ; tliis has 
aln^ady l)(*en dealt with. It is necessary to remember that soraetinies sinus 
irregularity, and also sino-auricular block, may closely simulate occasional 
drojjped beats due to partial heart-block. 

The higher grades of heart- block give rise to infrequency of the puls '- 
rat<\ When the ventricular rate suddenly falls to lialf its former rate, in all 
probability the case is one of 2:1 heart-block. 2 : 1 lumrt-block must be 
distinguished from the condition in which an extra -systole occurs after each 
normal beat and fails to reach the wrist on each occasion. Tiiis can be 
done in the same way as in the case of ^ less severe grade of heart-block. 
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It is sometimes difficult to distinguish between partial and complete heart- 
block without the aid of the polygraph or electro-cardiograph. Most cases 
with a ventricular rate of 36 or under, however, are cases of complete heart- 
block. Also the presence of more rapid pulsations in the jugular veins, the 
presence of small waves occurring at regular intervals on the descending 
limb of a sphygmogram, and auscultatory phenomena afford help in differential 
diagnosis. A polygraphic or electro-cardiograph ic tracing may b(* takefi to 
determine disassociation of the auricular and ventricular rhvthms. 

I Adams-Stokes syndrome is easily recognised ; marked infrequency of the 
I ventricular-rate, rapid pulsations in the jugular veins, and the symptoms 
already described furnish a characteristic clinical ])ictur^\ 
t Prognosis. — The occurrence of partial heart-block during the course of an 

’acute infective disease is a sign, and may be the only sign, of myocardial 
^involvement. Persistent heart-block of mild degree also is indicative of 
myocardial damage. With regard to persistent heart-block of severe degree, 
there are two questions of importance in considering the prognosis, namely- 
(1) Whether there be involvement of the heart- muscle as a whole, and 
whether this involvement be progressive ; and (2) is the patient subject to 
syncopal attacks, and, if so, their frequency ? When there are no sym[>toms 
of heart failure, and when also the patient does not suffer from syncopal 
attacks, the span of life may be prolonged for many years, and lie may be 
able to live a fairly active life without inconvenience. But when indica- 
tions of cardiac failure are present, and especially if these be progressive, 
and when the patient is subject to recurrent syncopal attacks, especially if 
severe and frequentj life ^ always in danger ; and, apart from tlie risk of a 
fatal termination, Suiing an atlacTT,” dealK niay occur witTi the usual cirnical 
pictufelJrCafdto^MIuTC^ A few syphilitic cases have been recorded in which 
energe{Ic^'’a1niti-sypKilitic treatment appears to have })(‘en rewarded with 
recovery. 

Treatment. — When there is reason to suspect that syphilis is the cause, 
appropriate and energetic anti-syphilitic treatment should be employed. When 
heart-block occurs during the course of acute infective diseases, rest in bed 
is indicated, and the cause, such as rheumatism, should be adequately treated. 
Persistent heart-block of mild degree requires no treatment in itself. But 
as there is usually valvular or myocardial disease or both, it is of great im- 
portance that the patient should live strictly within the limits of the heart’s 
strength, all the more so in cases of persistent heart-block of severe degree. 
If the patient be subject to fits, he should be warned to avoid anything known 
to predispose to the attacks, and, as far as possible, he should be protected from 
the risks of falling. Digitalis is contra-indicated in partial heart-block. 
It maj be tried in complete heart-block in which there is dropsv or some 
other indication for its use. 

Adams-Stokes Syndkome. — The foregoing therapeutic measures mav 
be indicated. Anti-syphilitic treatment is indicated in Adams-Stokes 
syndrome due to auriculo-ventricular block when this is the result of 
gummatous infiltration. Potassium iodide, by its depressing effect on the 
ventricular muscle, may even aggravate the complaint when the caus(‘ is 
other than syphilis. Thyroid appears to be sometimes of value and may 
even be completely effective. Atropine, administered between the attacks, 
in order to prevent their recurrence, is indicated in cases of partial h<‘firt- 
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block in which there in vagal over-activity. Digitalis is contra -incUcated in 
partial heart-block. Tt i^^ay in jaainx^lete heart^fock. Caffeine 

and theobTomine are of no clinical value. Of reporfeH^ cases, the nitrites 
were found to be only of doubtful value in one case. Adrenalin is of value 
in the great majority of cases. It is not often effective in preventing the! 
recurrence of the attacks. When employed for this purpose, it may be 
administered either subcutaruiously or intramuscularly, in a dosage of from 
5 to 10 mini Ills of 1 :100() solution thrice daily. It is, however, the^ojuJx 
potent therajpeu tic measure at our disposal during an actual attack. It is 
necSsary to }X)int out that wlien — ^as in the vast ma^o^ — the 

attack is due to a temporary standstill of the ventricles, with consequent 
temporary cessation of the circulation, intracar d iap inj e.ction is necessary, 
because the beneficial effect of the drug is due to its action in stimulating 
the sympathetic nerve endings in the heail muscle. The dose should be 0’5 
to 1 c.c. of 1 : KXK) solution. In the rare cases in which the attacks are due 
to merely a temporary increase in the grade of an existing partial heart-block, 
the drug may be (.‘ffective even if given subcutaneously or intramuscu- 
larly. Ephedrin has rf'cently been employeil as a substitute for adrenalin. 
It differs from adrenalin in that its effect persists for several hours ; and, 
moreover, it has the great advantage of being effective when administered 
orally. A highly successful case treated by this drug has been reported, 
and therefore further investigation of it is advisable. Barium chloride, 
given by the mouth, should invariably be tried for the prevention of the 
recurrence of the attacks in cases of Ada m;d::StQla3&, &\uidrQme due to auriculo- 
ventricular bjpek. - Tf ineffective alone tin* drug should be eiiqiloyed with 
adrenalin, the latter administered either hypodermically or intramuscularly. 
The following is recommended : That barium chloride be administered, at 
first in doses of ^ gr. thrice daily. This dosage should, if necessary, be 
cautiously increased — stopping short of toxic symptoms — to 1 gr. thrice 
daily. With regard to adrenalin, 0*5 c.c. to 1 c.c. of 1 : 1000 solution thrice 
daily until after the attacks have ceased for some time. The dosage of 
adrenalin should then be gradually diminished until the drug is omitted 
altogether. Still later, the dosage of barium sliould be gradually reduced 
to the- minimal dose found necessary to prevent the n'curreiicc of the attacks. 

Congenital Auriculo-Ventricular Block. — A number of cases of 
congenital auriculo-veutricular block, usually accompanied by some other 
lesion, have bi'en described during the last 20 years or so, but, owing to the 
absence of polygrapbic or eloctro-cardiographic examination, some of them 
were very doubtful. In most cases the pulse was over 50 per minute, and 
only rarely was there Adams-Stokes syndrome. The condition is usually 
ascribed to a lesion of the auriculo- ventricular bundle, and among the 
theories put forward as to its nature are (1) that it consists in a severance of 
the continuity of the bundle by an intraventricular communication, (2) that it 
is due to malformation, and (3) that it is intiammatorv in origin. 

Bundle-branch Block 

A temporary or permanent lesion of either tlie right, pr left main branch 
of the auriculo-vejitricular bundle is HniSPUilUon. The right appears tq. be 
much more frequently aHected than the left. The aetiology and pathology 
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are similai? to those of aimculo-ventricular block. Sometimes auriculo- 
ventricular block, and less frequently auricular fibrillation (Fig. 102), may 
coexist with a lesion of either main branch. Reduplication of the first 
sound is not infrequently to be observed. The condition can be recognised 
by means of the electro-cardiograph alone (see page 928). When the con- 
dition is permanent, the prognosis is usually very unfavourable. 

Intraventricular (Arborisation) Block 

In this condition there is diminished conductivity of the sub-endothelial 
arborisations of the auriculo-ventricular bundle, and also the stimulus for 
contraction does not reach the various jwrtions of the ventricular muscle 
in normal sequence. It is believed by some that the condition may be 
recognised by means of the electro-cardiogra.})h (see page 930). The ])ro- 
gnosis is almost always grave. 

PULSUS ALTERNANS 

Definition. — By pulsus alternans is meant a condition of the pulse in 
which, while the rhythm is perfectly regular, a large beat and a small beat 
alternate. It is probably indicative of depr ess edjDontiactilitv . 

In the most typical cases orpuTims^aJternans, stimulation and contrac- 
tion of the sinus, the auricles, and the ventricles occur in the order named, the 
ventricles contracting only in response to stimuli received from the auricles, 
and ventricular systole following the auricular systole at the normal interval 



Fig. 49. — Siinultaneous tracing.s of <ho jugular and radial pulaes, Hhovviug continuous 
pulsus alternans, in which stimulation and contraction of the sinus, auricle.s and 
ventricles occur in the order named. 

(Fig. 49). Sometimes, however, pulsus alternans is associated with condi- 
tions in which the mechanism of the cardiac action is abnonnal, such as 
auricular flutter (Fig. 50), or paroxysms of auricular extra-systoles. The 
condition may be continuous, or it may be only observed on an increase of the 
pulse-rate, such as follows exercise, or only during a few cycles immediately 
following an extra-systole. 

iEtiology. — Excluding those cases that occur in association with an ab- 
normal cardiac action, such as auricular flutter, in the great majority of cases 
patients showing pulsus alternans are past middle age, and are the subjects 
of myocardial degeneration ; the coiidition, however, is sometimes found in 



AURICULAR FIBRILLATION 801 

younger people with post-rheumatic valvular disease, and occasionally it has 
been noted iu pneumonia and other acute illnesses. 

Symptoms. — The pulsus aitemans in itself causes no subjective symptoms. 
VVlien associated with myocardial disease, evidences of cardiac failure are 
almost invariably present. It recpiires long practice to detect pulsus aitemans 
by the finger. Sometimes the small beats are so feeble that no waves are 
transmitted to the wrist ; the condition may, therefore, be a cause of in- 
fre(mency of the pulse. 

Diagnosis. - - Jn the great majority of eases it is necessary to take a 
tracing of the radial artery in order to recognise the condition. It is 
necessary to distinguish it from pulsus bigeminus due to extra-systoles. The 
differential diagnosis can be made with certainty ; in pulsus aitemans the 
pause between the large and the small beat is equal to that between the small 
and the large beat, whereas in the case of extra-systole the pause following the 
small heat is longer tha n that following the large one. 





Kui. aO. -Simuinuieoir-! tracings of th(‘ jugular and radial pulses, showing pulsus aitemans 
iissociated wiUi an attack of auricular tlutter, in liich tlio ratio l)et\vt oii the auricular 
and ventricular rate is coiitinuouslv 2:1. 

Prognosis. — When pulsus aitemans occurs apart from a disordered 
cardiac mechanism, it is an indication of extreme exhaustion of the heart 
muscle ; when the condition lasts only for a few cycles, this exhaustion may 
be only temporary, but even in the.se cases the prognosis should be guarded ; 
when it is continuous, dtiaili may follow within a few months, or at most in 
a few years. When the condition is associated with tachycardia, it does not 
appear to have any serious significance in itself. 

Treatment. — As pul.sus aitemans is usually a sign of great exhaustion of 
the heart muscle, complete and long-continued rest,Bbth physical and mental, 
is urgently needed. 


AURICULAR FIBRILLATION 

The discovery of auricular fibrillation is one of the greatest discoveries 
regarding the functional i)athoIogy of the heart which has ever been made. 
It is of the utmost practical importance that the condition should be recog- 
nised, owing to its bearing on the diagnosis, prognosis and treatment of cardiac 
affections. Auricular fibrillation is a specific clinical condition v/’hioh can be 
recognised with certainty. It is characterised in the vast majority of cases 
by complete irregularity of the arterial pulse, and also by absence of all signs 
of the normal contraction of the nuricles. It necounts for approximately 

5 * 
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50 per cent, of all cases of persistent irregularity of the heart, and it is found 
in from 60 to 70 per cent, of all cases of serious cardiac failure witli dropsy. 
The condition has been known variously as “ delirium _^prd is,” “pulsus 
irregularis,” “ pulsus irregularis perpetuus,” and thTT'^^ iTiitra} ^ pulse. 

Derinition. — By auricular fibrillation is meant a (‘.ondition in which 
co-ordinate contraction in the auricle is replaced by inco ordinate con- 
traction ; the individual fibres, instead of contracting in an orderly and 
simultaneous manner, doing so rapidly and independently of each other, with 
the result that systole, of the chamber as a ivhole never takes 'place. WJacm 
auricalar fibrillation has once set in^ in the great .majority of cas'C'S it persist^, 
for the renminder of life. But, instead of this, it may appear for a few 
moments only and never return, or it may occur at varying intervals for 
days, weeks, or months and then cease, either s[)ontaneoiisly or as the result 
of digitalis medication. Many cases of paroxysmal tachycardia are due 
to transient attacks of anrienlar filmllation The tenchmey to occurrence 
increases, however, until finally the condition usually becomes permammt. 

Effect of Aukicui.ar Fibrillation on tile . Heart. Tlu* efiect of 
auricular fil)rillation on the cardiac action is mainly threefold: (l)l'lie 
forcible contraction of the auricles driving the blood through th(* o])C‘n 
auriculo-ventriciilar valves into the ventricl(‘s during the latt«‘r [)art of 
ventricular diastole is lost. This results in the ventricle being l(‘ss filled. 
(2) Instead of the ventricle receiving stimuli from the auricle at regular 
intervals, it receives them at comjdetely irregular intc'rvals. (3) The 
impulses which escape from the auricle are numerous, and in tlie vast majority 
of cases the junctional tissue is able to conduct too many to the ventricle, 
resulting in an increase in the ventricular rate. Tin* rc'sult of these thr(‘e 
factors combined is that some of the ventriiuilar contractions are so feebh* as 
to fail tojc^)ejx, the aortic valves, and the piiise is diminished in volyinejind 
its rhythm is irregularly irregular. In my ojiinion, the third factor is the ' 
iHO«t_ijnport^t. The condition usually has a considerable efiect on the 
heart's efficiency. 

iEtiology. The majority of ca.ses of auricular fibrillation fall within two 

groups— (1) those with a history of rheumatism, and (2) ])ati(‘nts suifering 
from myocardial degeneration. In the case of the former the condition 
occurs more commonly in early adult life, and the patients frequently have 
valvular disease much more often mitral than aortic disease, a ml more especi- 
ally mitral stenosis. In the second group of cases the condition is more 
common after middle age. Auricular fibrillation has been also found occa- 
sionally in acute infective diseases, such as pneumonia, infective endocarditis, 
and diphtheria, in Ihyrqtpxic conditions, whether due 1o exophthalmic goitre 
or adenoma, and in the terminal stages of various exhausting diseases. Its 
onset can now and again be traced to bodily effort, e.specially in the middle- 
aged or elderly, and rarely to the administration of full doses of digitalis. 

Auricular fibrillation is in the vast majority of cases 
indicative of some myocardial change. Lewis and his co-workers are of 
opinion that both auricular flutter and auricular fibrillation are dm*, to a 
sm^e continuously circulating wave, which may be explained as follows : 

G. A. Mines has demonstrated that if a ring of muscle is cut from the 
auricle of a tort-oise, and a single stimulus is ajiplied at any point to the 
quiescent ring, two waves of excitation traved rapidly from Ah is ]ioint in 
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opposite direr, tions and at the same rate, meeting at the centre point on t h(' 
opposite side of the ring. At the time that the waves of excitation rn(,*e1. 
the whole ring of muscle has passed into a state of excitation, and is, therefore, 
refractory, so that the wave of excitation on either side cannot proceed any 
further and consequently ceases ; the crest of the oncoming wave on either 
side finding refractory tissue ahead of it. The whole ring of muscle remains 
in this state for a period, after which responsiveness is restored, this proceed- 
ing in the same order as the wave of excitation, until at last the whole ring is 
n^sponsivc, as was the case [)rior to the application of the stimulus. If, 
instead of a single stimulus, rhythmic stimuli be a])])licd at one point of the 
ring of muscle, as long as the intervals between the stimuli are sufficient to 
allow of full restoration of responsiveness, the series of e\'ents described will 
occur at each stimulation. If, however, rhythmic stimuli bf‘ applied at such 
a rate that the intervals between them are not sufficient to allow full restora- 
tion of res])onsiveness, it may be that the wave of excitation is able to pass 
in one direction only, and if at this moment stimulation be abruptly withheld, 
Inhere is, instead of two crests of waves of excitation travelling to meet each 
(dlier at the centre ])oint on th(‘ opposite si<le of the ring, only one crest, and 
as then* is no wave of (‘xcitalion m(‘(‘ting it in the opposite direction, when it 
comes to (‘ach })art of the ring it finds the muscle fully responsive ; and the 
wave, t hcrefoni, travels round the whole ring until it reaches its starting-point 
by which tiim^ the muscle of that segment of the ring has also become fully 
responsiv(', the result being that a singl(‘ wave circulates^ and for 

an indefinite ])eriod. 'riicn* is a gap of fully r(‘sponsj ve muscTcnbetween the crest 
«)f the oiicdmTug wave and its receding wake. ITis is called circus movement. 

It is b(‘li('vcd that auricular flutter and auricular fibrillation are 
du(‘ to a single continuously circulating wave — in other words, to circus 
movement, ^rherc is a central or re-entrant path, and vacli time tlie wave of 
excitation travels ov(‘r this, offshoots or centrifugal waves are thrown on 
and travel to all the other parts of the muscle of the auricle. The factors 
which maintain the circus movement are : (1) The length of the central 

j)atli takem by the wave ; (2) the rate at whicli the wav(‘ travels from })oint 
to point ; and (3) tin* duration of the efie(*tive ndractory period at any 
given point ; tlie refractory period being the timt*, taken for the muscle to 
become. r(‘sponsive after it has contracted. The third factor controls tlie 
second, and in large measure also controls the first ; for when several paths 
are 0[)t‘n to the oncoming wave, it will naturally take the shortest. There 
must of necessity be a gap of a sufiicieni degree of responsiveness between 
the crest of the oncoming wave and the wake of the receding wave ; for if 
this ga]) become closed, the former will find refractory tissiu* ahead of it and 
so cease, thus allowing the normal y)acemaker of the heart to regain control 
of the cardiac action. The length of the gaj) is controll<‘d by the three 
factors uKUitioncd. Any agency which will sufficiently increase the re- 
fractory period, or sufficient Iriincrease the rat-e of conduction will close tlu* 
gay), and thus bring the circas movement to an end. In auricular flutter, 
owing to the in<;reased rate of auricular contraction, the refractory y^eriod 
is diminished and usually also the rate at which the wave of excitation 
travels, and both of them tend to induce relatively short circus movements. 

While what lias been described in the ring i‘X|)eiiment, naTiU'ly, that the 
gap l)etw<?eu the cr(‘.st of the oiwoming wave, and its recMuling \vmI«‘ is fully 
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responsive, is occasionally observed experimentally, more frequently the 
gap consists of what is called partially refractory muscle. The cycle may 
thus be divided into three phases : (1) The full refractoiy phase ; followed 
by (2) the partially refractory phase ; and (3) a short phase at the end of the 
cycle during which the muscle is fully responsive. The end of the second 
phase, however, instead of being sharply defined, gradually fades into the 
third. The development of the partially refractory phase hastens the 
closure of the gap between the termination of the fully refractory period 
and the end of the cycle. As the rate of auricular contraction increases, 
the second phase bridges the gap l)etwe(5n the end of the first ])has(* and t he 

> end of the cycle, in which case the cycle will consist wholly of (1) a fully 

I refractory phase, and (2) a partially refractory pliase. In auricmlar flutter, 

I the gap between the oncoming wave and its recedmg wake usually consists of 

r })artially refractory muscle, so that the oncoming crest encounters some 

> fibres which are responsive and others which an*- still refractory. The latter 
act as minute barriers to the progress of the oncoming wave, and d<'lleet it, 
making its course sinuous and diminishing its rate of progress from point, to 
point. It will thus be seen that the diminished rate at which the wave of 
excitation travels in auricular flutter is not due to a diminished rat(* of con- 
duction on the part of the fibres, but to some of the fibres being r(‘fra.ctory 
and acting as barriers. In iiutipiilai .flutter^ the cmculating wav(*- is repeated 
at about 300 times per minute, and the paths along winch both the main 
wave and its offshoots travel are constant and finally sinuous. The path 
which the central wave usually, but not invariably, follows is I’ouud a natural 
ring of muscle formed by the orific-(‘s of the superior and inft'iior vemo eavne. 
and, as looked at from above, in a dio'ction opposit(^ to the hands of t he clock. 
In auricular fibrillation, the circulating wave is repeated at about 45U times 
per minute. The greater rate as compared with a case of auricular flutter 
is in alt probability due to the path taken b(*-ing shorter, whie-h is ])robal)ly 
due to the efiectivc refractory period being sliorter tlian in auricular ilutter. 
But there are other differences, of still greater importance, than the (iilfi*!’- 
ence noted in the rate of the. auricular movements. In auihmiar tibriilalion, 
the degree of j)artial refraetiveness of the aurieiiiar muscle is greet e.r, so tiiat 
the barriers to tln^ progress of the oncoming wave ani larger. Tie* result is 
that the paths along which the main wava; and its offshoots travel aix*. variable 
and coarsely sinuous, and both the crest and the. wake of the wave are deeply 
and irregularly crenated, and the crenations of the crcist and the wake over- 
lap and intertwine. Prolongation of the refractoiy ])eriod in auricular 
flutter and in auricular fibrillation will help to clos() the gap between tlie crest 
of the oncoming wave and its r(‘ceding wake, since tliis gap is necessary for 
the maintenance of the circulating wave, whether in auricular flutter or 
fibrillation. 

Symptoms. — Patients with auricular fibrillaticni very frequently com})lain 
of fluttering in the praecordium, or of irrcgulalT'action of the he.art, or of both, 
possible only on exertion. Apart from this, there is occasionally an absence 
of subjective symptoms. But, when the ventricular rate is much above the 
normal, symptoms, as a rule, are present, and these are the same, as thoseof 
cardiac failure from other causes, such as shortness of f>reath, a simse of 
exhaustion, cyanosis and dropsy. It would appear, however, that tin* 
subjects of auricular fibrillation rarely suffer also from typical attacks of 
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angina pectoris. When the pulse-rate is very slow, the Adams-Stokes 
syndrome may be present. 

Tlie degree of cardiac failure which arises as a result of auricular fibrilla- 
tion may be slight or very severe. It depends upon (a) the rate of the ventri- 
cular action, and (h) the degree of inherent muscle defect. As a rule, the onset 
of symptoms is gradual, but may ensue rajudly and the patient may become 
very ill within a few hours. Similarly, the cessation of auricular fibrillation may 
be accoinj^anied by an equally rapid improvement in the patient’s condition. 

Th'Te is a wide variation in the ventricular rate, according as the path- 

rritmt u i nn ^n' rrn i t yn ymn y r rrrrrrr vc i n-rVrrf h it? n r rrt r i Trii m i 



]''ia. “)!. nVjK iii)i of the radial artery, from a caae of myocardial defren oration with 
auricular li lu illal ion, sliowiii^ comtdete irregularity of the j»ulse. 

way for impuL<es to the ventnoie is free or interfered with, this ranging from 
140 or even 1 80 to 40, or, very rarely, even 30 per minute in complete auriculo- 
veiitricular heart-block, the average rate being between 90 and 140. The 
rate of the radial pulse does not ntjcessarily represent the ventricular rate, 
for many beats of the heart may not be transmitted to the wrist, especially 
when the ventricle is beating rapidly ; the ventricular rate, therefore, should 
be counted at the apex, either by palpation or auscultation. Apart from the 
very rare cases of complete auriculo- ventricular block, when the pulse is 
regular, cJ^racter oj the. jtuhe u irikj^orUint It is irregular, the irregu- 
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Ki(i. Tracing of the nulial pulse, from a ease of auricular fibrillation, showing 

c<>in]>lete irix*giilarit y of the pulse. 


larity being continuous in the great majority of cases and persisting for the 
rest of the patient’s life, in this respect difiering from most other types of 
cardiac irregularity. A feature of even greater importance is the fact that 
the irregularity is ccmpk te ; the rhythm is irregularly irregular (Figs. 51 and 
52). In a sphygmogram’nt will be found that two beats of the same length 
or amplitude rarely follow each other. There is often no relation also between 
the length of a pause and the amplitude of the beat which follows it — i.e. a 
short pause may be followed by a strong beat, and a long pause by a weak 
beat. There may be superadded ventricular extra-systoles, occurring either 
isolated at irregular intervals, or, as is more usually the case, occurring regu- 
larly after each normal ventricular beat. In the latter event, there is either 



806 


DISEASES OF THE CIRCULATORY SYSTEM 

coupling of the beats (Fig. 53), or the premature eontraetioji jna\' be so fce})l(^ 
that no wave reaches the wrist, in which case the pulse-rate is halved. Wh(*n 
the ventricular rate is slow (Fig. 54), or very rapid, the irregularity may br 
only slight, and we may have to adopt careful measurements of the spliyg 
niogram to detect it. 

In cases of mitral stenosis in which a j)resystolic bruit, due to aurwylar 
‘sf/stolel is present, this disappears witli the onset of auricular fibrillation ; 





Fki. 53.- - 'l iaciiig of the; apex-lx'at, from a (;a8(‘ of auricular librillatioii, fully under tlu' 
influence' of digitalis, showing (;ouj)lod l>rat8. 

while if a diastolic bruit be present it persists. The jugular veins may b(' so 
distended that there is no visible pulsation in them. When jiulsation is 
visilde, however, it is of the positive type, only one wave being visible, this 
occurring during ventricular systole. In a tracing of the jugular vein, apart 
from the very rare cases of complete auritailo-ventrieular block, when the 
rhythm is regular, the rhythm is comjdetely irregular. There is an absence 
of the normal a wave ; in other words, the ventricular form of venous pulse 
exists (Fig. 54). The normal a wave cannot be })r(‘serit because the auricle 



Fig. 54. — Simultaneous tracings of the jugular and radial pul.seH, from a ( aHO of auritular 
fibrillation, showing the ventncular form of venous jnilse, and an unuflually slow 
radial pulse. 

does not contract. On the other hand, in cases in which there is iJiiicc^uent 
cardiac action, multiple undulations, caused by ihe librillating auricle, may 
be present during diastole (Fig. 55). There i.s also an absence of the 
normal a wave in a (;ardiogram (Pig. 56) and in a tracing of the liver pulse 

Diagnosis. Auricular librillatioii can be diagnosed with absolute 
certainty on electro- cardiographic examination ; or when eomph'te irregu- 
larity of the arterial pulse, the ventricular form of venous pulse, and multiph* 
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undulations in the jugular pulse are present, together with an absence of all 
signs of an auricular wave in a tracing of the apex-beat and of the liver pulse. 
We may be sure that this condition is present when there is complete irregu- 
l>.y£c in ^cd^ 



I'K;. T),"). - iSimultanf'ons traciripH <»f (ho jutriilar and nidial pulses, from a case of auricular 
librillation, showing multiplo undulations (rnark(‘d Fihl.) in the phlebogram, caused 
hy the hhrill.'iliiig anriclt*. 



F]<5. .'>1), Siimiltaiicous tracings of the aj)eX'lK‘at and of the radial ])ulsc, from a ease of 
.'uiricnlar li liiillat ion, sliowiiig abs('nee of tlu' normal o wave in tlie cardiogram. 



I'k;. r>7. Simultaneous tracings of the liver and mdial })ulses, from a case ol auricular 
librillation, showing ab.sence of the normal a wave in the former. 

lndQ(i^^, we jxuu^^ certain oJ‘ the existence of auricnlar fibrillation 

from the R possible to 

det^fiiiirfe c^^ irregularity of the pulse m a large proportion of cases by 

jtalpation and auscultation alone. When, however, the ventricular rate is 
slow, or very rapid, the irregularity may be only slight, and it may be 
necessary to adopt careful measurements of the sphygmogram to detect it. 
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It is necessary to exclude irregular action of the heart due to extra*sy stoles 
(p. 791), or to auricular flutter (p. 813). 

Prognosis. — Auricular fibrillation is in the vast majority of cases in- 
dicative of some myocardial change. Furthermore, the condition usually 
has an effect on the functional efficiency of ihv. organ. Tut bricdly, the 
prognosis of auricular fibrillation depends upon tlie capacity of the lieart to 
carry on its work undcu’ the new rat(‘. and rhythm, and this in tyrn depends 
upon the integrity of the cardiac muscle and th(‘ \(mtricu]ar rate. If the 
integrity of the cardiac tuuscIc be relativelv good tJiere may be for y(‘ars 
little or no indication of cardiac failure. In the great majority of cas(‘s, 
however, this is not the case, and so heart failure, usually of coiisiderabk'- 
degree, results, especially when the ventricular rat(‘ is rapid and the Inairt 
is dilated. A pereistent ventricular rate of 120 or over is usually of serious 
omen. Occasionally, with ...Jthii. inception of auricular fil)i illa lion, grave 
cardiac fait®if“j[nay^ supervene with surprising rapidity, and death niay 
fottow' vntUn a fc^Y weets, or (‘ven within a lirieter period. 

In endeavouring to form a j)rognosis, a point of the utmost imj)ortaric(‘ is to 
ascertain hoYY.tJie lieart re,spp;uds to treatment. In this connection, digitalis 
therapy and quinidine" tlierapy have been fully dealt with on ])ages 702 770. 
Another point of the utmost importanc.i.* is to ascertain how far the patient 
is able to modify his life so as to bring it within the limits of the heart's 
strength. As has been pointed out, transient attacks of auricular fibrillation 
usually have a tendency to liec.ome more fn*quent. until ultimately the 
condition becomes permanmit. 

Treatment. — The apiulogy should }><* n‘vie\v(‘d. and tin' various tliera- 
peutic measures applicabh* to any form of cardiac disorder should Ik‘ con- 
sidered in detail. Af>art from th(‘se, tnaitment of jiersistent auricular 
fibrillation resolves itself larg(‘ly into the consideration of the employment of 
digitalis (or one of its allies), or of quinidine. The ultimate ol)ject of the 
employment of either of th(‘se drugs in tlie. treatment of iiersistmit aurimlar 
fibrillation is the same, namely, to regain tiie degree of cantiac efficiency 
which existed prior to the onset <:)f the abnormal rhythm. Tliis in the main 
depends-. npon the of the pre-existing ventricular rate. As has 

already been jiointed out, fhe tffndmfcntitl of digitalis and of 

quinidine differ, d'he primary olpaT of administering digitalis in auricular 
fibrillation accoiiqiaiiicd by a rapid vimtricular rate is to rednci* and control 
the ventricular rate within normal limits. Tin* drug lias no effect iijam tin* 
auricular fibrillation itself. The indications, tlie dosagi*, the dioicc of jne- 
paration, and the important question of tiie long-(*ontinu(‘(l administration 
of the drug in most cases of auricular filirillation havi* been fully dealt witli 
on pages 762-767. The ])rimary ol)j(*ct of adininisti'ring (jiiinidinc, on the 
other hand, is to arrest the auricular fibrillation -in other words, to restore 
the normal rhythm, and any beneficial effect of the drug is sinqily due to 
this. If successful in restoring the normal rhvthrn in auricular librillation, 
the forcible contraction of the auricles driving blood through the open auri- 
culo-ventricular valves into the ventricles during the latter ])art of ventricular 
diastole is restored, the ventrieli', receives stimuli from the auricle at regular 
intervals, any increase in the ventricular rate due to the siijx'rvnmtion of the 
abnormal rhythm is usually, but not always, abolished, p]ivsi(‘al exertion 
does not cause such a large increase in the venirieular rate*, and the conscious- 
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noss of the irregular action of the heart, which is not rarely a diBagreeal)lo 
subjective Hym])tom, is relieved. Quinidine therapy has been fully dealt 
with on pages 707-770. 

In considering whether digitalis or quinidine should he employed, the 
degree of response to digitalis or one of its allies is of important consideration, 
a manifestation on tie* jjart of tlui j)atieiit of a ])articiilar intolerance for the 
former being a special indication for the administration of quinidine. It 
should, liowever, lx* rememb(‘red that the greater tlie degree of response to 
rest and digitalis medication the more likelihood there is of greater benefit 
following the adjuinistration of quinidiiie. Another special indication for 
quinidine is the oecurrence of cardiac failure coincidently with the onset of the 
abnormal rhythm. The absence of indications of eardim; failure does not 
neciessarily mean that this drug should not be tried, as cardiac failure rnav 
supervene later on. Other considerations ar<‘ the risk- — even amounting tr> 
a possible fatal issue — attending the administration" of the drug, the degree 
of y)robability ot restoration of the normal rhythm, the probable degree of 
siKxxiss resulting ironi this, and the degree of probability of relapse. Cases 
for the administration of the drug should be selected with the utmost car*, 
and in selecting such cases we are justified in taking a comparatively small 
risk, while in douhtful cases we should clearly ynit the pros and cons of this 
method of ti’(‘atment to the patient or his friends. Finally, it should hr 
remembered that if quinidine fails digitalis ]iiedication is still open 
to us. 

AuJ*K)ULAK (ok AUiilCUKAU FLUTTElO OCCUIUnXCf m XUiLKO* 

T(>xic roxiu rioxs. — Auricular fibrillation (or anrieular flutter) not a 
ififre(]uent complication of thyro-tovic conditions, whetlier due to e.\- 
ophtfialmic goitre or to adeiiuina. In those eases in whi(‘h a toxic state i 
exists at the tine*, the beneficial results following tlie administratioiV of ■ 
digitalis are, as far as my (‘X]»erienee goes, only sliglil or altogether absent. ^ 
Although quinidine not infrequmitl v resWues the normal rliythm, it tiie tlivro- ' 
to.^'c *sTar^''"’]’ieT.;TsTsr‘ nfi'q sliglit exertion, jdiysieaf or 

nienfal, nr nti' cTnofioTt. ’• T!T^rpi*f!fiary iruircTIfibh^ iTierefore, is to remove the 
thyro-toxie state. Tiiis may occur naturally, or in res])onse to rest and 
otli(‘r thera])eutic measures. Restoration of a stable normal rhythm follows 
in a certain pr()])ortion of cases. If this does not take jilaee, digitalis or 
quinidine may be tried. The latter might conceivaldy result in the restora- 
tion of a stable normal rhythm in some cases. If the thyro-toxic state does 
[lot subside naturally or in response to rest, or digitalis and quinidino are 
still UTisucet'ssfiil, the question of I'lerforming a sufficient degi‘ee of partial 
thyroidectomy should b(' considered. Restoration of the normal rhythm 
sometimes occurs sywntaneously after operation, though it may be dolaved 
to <‘veu 3 to () months. In a certain juoportion of cases, such operative 
interf(‘rcnce is not followed by restoration of the normal rhythm. In such 
cases, provided there are no contfii)tindications, the administration of quini- 
diiie should be resorted to, and re.storalion of the normal rhythm usually 
follows. 

It does not follow that because auricular fibrillation or auricular tlutter 
is found in a person who is the subject of goitre, the abnormal rliythm is 
caused by the goitre, for it may be due to some other morbid condition, such 
as organic valvular disease. In this connection, search should be made, on 
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the one hand, for other known causes of the abnorinai rhythm, and, on th(^ 
other, for evidence of hyperthyroidism, and an estimation of the basal meta- 
bolic rate should be undertaken. 

The treatment of transient attacks of aurieulai’ librillation is that of 
paroxysmal tachycardia. 


AURICULAR FLUTTER 

The terju ' aiuicidar flutter *’ was first used clinically by dolly and 
Ritchie, and signifies a morbid condition in wliich a marked acc^ileration of 
the rhythmic, co-ordinate contractions of the auricle occurs. Auricular 
flutter was first induced experimentally by Mac William in 1887, and it is 
now recognised as a not uncommon clinical condition. Transient attacks of 
auricular flutter probably account for the yrcat majority of cases of paroxysmal 
tachycardia with regular rhythm or with pulsus alternans. 

JSau;jjre of Auricular Flutter. — As already noted, the contractions 
of the auricle are extremely rapid; the rate may range from 180 to 380, 
perhaps being usually between 280 and 300 pen* minute. The ventricular 
rate varies considerably in different cases, this de])(mding upon the auricular 
rate and the al)ility of the auriculo-ventricular bundle to receive and transmit 
impulses sent by the auricle. Excepting in rare cases, (‘ucli systtde of tljc 
ventricle is the result of a stimulus for contraction receivtul from the auricle 
in the normal fashion ; rarely complete heart.-block is })res('nt. In the vast 
majority of cases, the ventricle does not respond to each auricular con- 
traction, j)artial heart-block being prestuit. There is usually a constant 
and uniform ratio between the auricular and ventricular rate, this varying 
from 5 : 1 to 2 : 1 ; it would aj)j)ear that the order of frequency is 2 : 1, 4 : 1 
and 3:1. There may be a sudden and abrupt change from ont' ratio to 
another. In some cases the response of the ventricle* to auricular con- 
traction is at irregular intervals, instead of being in definite^ ratio — this giving 
rise to irregularity of the pulse rhythm. 

The commencement and terminfation of auricular flutter are sudden and 
abrupt. The duration of the condition varies in dillerent individuals, as 
well as in different paroxysms occurring in the same individual. Auriculaj- 
flutter may appear for only a few moments and may never return ; or it may 
last for hours, days, weeks, months, or even for years, recurring at inttu vals. 
It may be succeeded by the normal rhythm, or in many instances folio w(‘d by 
auricular fibrillation ; I have seen the latter occur during the administration 
of digitalis, but it may also occur apart from the use of the drug. There 
may be alternation of auricular flutter, the normal rhythm, and auricular 
fibrillation, the change taking place with the greatest abruptness and sudden 
ness, and occurring from day to day cPf 4Jven every few mom(‘nts, om* or 
other condition ultimately becoming permanently established. Sometimes 
auricular flutter may persist, but, as the result of the occurrence of ])artial 
heart-block, the ventricular rate may diminish, and this mav take ])lac<‘ 
during the administration of digitalis or apart; from llti* use of tliis drug. 
When once a patient has suffered from an attack of auricular flutt(U', there 
is a tendency to its recurrence from time to time. 
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EFF EC/iip F Auricular Flutter on thk Heart. — Tiie effect of auricular 
30 the heart depends upon the ventricular rate and the integrity of 
the myocardium. When the ventricular rate is rapid and the myocardium 
is considerably damaged, the condition produces a marked effect upon 
cardiac efficiency, frequently resulting in cardiac dilatation, dropsy, and 
other indications of heart failure. 

.Etiology. — It is yet too early to speak with certainty of the aetiology 
of this condition. Possibly this is much the same as that of auricular fibrilla- 
tion. But while the condition has been ob.servcd as early as 5 years of age, 
it is most common after middle life, is of much more frequent occurrence in 
males than in females, and in all probability is most commonly associated 
with myocardial degeneration. 

Pathology. — See pages 

Symptoms. — The symptoms after the onset of auricular flutter may 
come on gradually or rapidly, and the patient may or may not be conscious 
of tlic change in the cardiac action. H(‘ may complain of palpitation, but 
otherwise there may be an entire absence of subjective symptoms, this 
depending upon the ventricular rate, the degree of integrity of the myo- 
cardium, and tlie duration of the condition. 

Taking into consideration all cases of auricular flutter, in a majority 
of whicli the condition has existed for some time, the ordinary symptoms 
of cardiac failure sup(*rvene ; or, if these were present before the onset of 
auricular flutter, ti)ey increase in severity, until ultimately indications of 
extreme cardiac failure may a|)pear. When the ventricular acceleration 
is marked, as liic afiioant of blood propelh‘d from the ventricle at each 
systole is so small as to give rise to cerebral anaemia, tlie patient may 
complain of verti<.a>, and there may Ik* from time to time attacks of faint- 
ness or (‘Veil (‘ompletc loss of consciousness. (Tieyne-Stokes respira- 
tion is also not an infrequent symptom when the condition has lasted for 
some time. 

Fhc rate and rhythm of the arterial pulse vary greatly in different 
cases, and, it may b(% at different times in the same case. If the ventricle 
re.sponds to each auricular contraction, the ventricular rate is exceedingly 
rapid, and grapliic metliods are necessary to determine it. In the vast 
majority of cas(‘s, }inw<^ver, jiartial heart-block is present, and as 2 : 1 rhythm 
is the mo.st usual, a ventricular rate of 110 to 150 is frequently found. In 
other case.s of [airtial lieart-block, the ventricular rate may not be much 
increased, and, indeed, there may even be bradycardia, as in 4 : 1, or more 
partial heart-block — as well as iu complete heart-block. When there is a 
constant and uniform ratio between the auricular and ventricular rate, 
the rhythm of the arterial pulse is regular ; in these cases, however, if the 
ventricular rate be above 150, pulsus alternans may be present. When, as 
is not infrequently tlie case, the response of the yentricle to auricular con- 
traction is at irregular intervals, there is irregularity of the pulse rhythm, 
it may be even markedly so ; indeed, in some of these cases the sphygino- 
grain may resemble tliat from a case of auricular fibrillation, detailed measure- 
ments la'ing n(M‘essarv for the juirpose of dilTenmtial diagnosis. On in- 
spection of tiie neck, the jugular veins may be distended, and no pulsation 
visi))l(‘ ; oj' (‘.xtremely rapid movements may be evident. Evidences of 
cardiac dilatation, as, for example, enlargement of the area of jiercussion 
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impairment, may be found. If murmurs of mitral disease were pres('nt. 
prior to the onset of auricular flutter, they may [)ecome faint or almost dis- 
appear if the ventricular rate he greatly accelerated ; this applies particu- 
larly to the case of a mitral presystolic bniit. 

A tracing of the jugular pulse differs in outline according to whether 







— Simultaneous tracings of the juyular and radial ])u1sc‘h Ironi a ease of auricular 
flutter, in which the ventricle res])onded to eaeh aurienlar contraction. 'Die rate is 
1S8 ]>er minute. 


the ventricle responds to each auricular contraction, or to the degree of 
heart-block which may be present. In the former case there is usually a 
single wave (Fig. 58). When ilie ventri(h* respoinls alternately to tlie 
auricle, there are two (f wav(‘s to each ventricular b(‘at. and lhes(' usually 
fall within the liinits of ventricular .systole (Fig. 5b). In 5 : 1 rhythm the 
character of the jugular pulse may he seemingly that of normal cardiac 



Fig. oO, — .Simtiltaneoij.s tracings of tho jiiiiular and radial jndseH from a ])atient with 
myocardial and arterial dist^a.sc, showing the termination of aw atta<’k of paroxysmal 
tachycardia, due to auricular flutter. The limt part of the tracing show'.s uuiieular 
flutter, with 2 : 1 heart-block, the nite of the auricle Inung L’lkJ, and the ventricular 
rate 116, j)er minute. The normal rhythm of the heai-t if? resuined after the long 
pause with the beat 1, 3. 6. 


action, and it is particularly in these cases that an electro cardiographic 
examination is required to establish the di.agnosio. As baa been already 
noted, complete heart-block is rarely found. 

Diagnosis. — Tlie diagnosis of the condition rests on the detection of the 
extremely rapid contractions of the auricle, and this is not infrequently 
impossible witliout the emf>loyment of the polygraph or electro-cardiograph ; 
indeed, in some cases a correct diagnosis cannot be made with certainty even 
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though the polygraph be employed, an electro-cardiographic examination 
being necessary. 

We should consider the possibility of auricular flutter whenever an 
individual is conscious of a marked increase in the cardiac rate, or complains 
of attacks of palpitation, in either case occurring suddenly and without appar- 
ent cause, or suffers from dyspnoea on exertion and other indications of car- 
diac failure coming on rapidly, especially if the rhythm of the pulse be regular. 

Auricular flutter sliould be diagnosed from tachycardia associated with 
the normal rhythm. Jf the tachycardia be due to an abnormal rhythm, and 
if the ventricular rhythm be regular, the case is probably one of auricular 
flutter ; while if tiie rhythm be irregular, it is necessary to consider whether 
the case may not be one of auricular fibrillation. In this connection, ij a 
s'phyijinofjram from a case of miricular Jlulter he car(fuUy studied, it will he 
found that even though the veyitricular rhythm is markedly irregular the 'pulse- 
heats measure out into groups of egual length, whereas this is never the case 



Pl(3. tiO. h'itiiullaiu'ous tneungfi of the juguhir and radial from a ]>atient fully 

nnd«‘r tlie iiiflueiu‘(‘ of digitalis, d'ho auricular rale is 382. and the ventrii ular rate 
is 50, fHM' minute. 

in auricula/' fibnllaho/t. 1 he j)olygrapli and elect ro-cardiograpli aic of 
notable assistance in differential diagno>is of the two conditions.^ The 
diagnosis of auricular tibrillation witli a markedly exaggerated ventricular 
rate in which the irn'gularitv is only slight from auricular tlutteu should 
also 1>(‘ considciMNl. 1 rn'gularitv due to the prescuce of extra-systoles should 
;il.so 1)0 (>xclu(l('d. i 'ascs of auricular flutter in which the auriculo-veutricular 
ratio IS coustautly 3 : 1 to i ; 1, so that tlie ventricular rate is not much, il 
any, incmased, and in wliich the ventricular rhythm is regular, are easily 
missed. The employment of the poIygra[)h or (d^U'tro-cardiogiri pli often 
iiecc.ssary in such cases. 

Prognosis. — The prognosis of auricular tlutder dej)eiKls upon t he ircqueuc\ 
and duration of the attac-ks, the ventricular rate, the condition of the valves 
the myoeardium, and tlu' vessels, and the results of the admimstration of 
digitalis. When once a patient lias suffered from an attack of aurieuk i 
flutter, then* is a tendency to its recuirrenee from time to time. The effect 
which an atfaek has n[)on the heaii; depends upon the ventricular rate and 
the degi'ce of integrity of the myocardium ; these have been alroad\ dealt 
with. Attacks of loss of i‘.onseiousiiess, espciually wTien they occur in the 
Riibje('1s of marked cardiac failure, Jire attended with tlanger. 
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Treatment.— The aetiology slioiild be reviewed. When the attacks 
are transient, the treatment is that of paroxysmal tachycardia. When they 
are of longer duration, or the condition has become permanently established, 
the various measures apj)licable to any form of cardiac disord(;r should be 
considered. Apart from these, treatment resolves itself largely into the 
consideration of the emjdoyment of digitalis or one of its allies, or of quinidine. 
The action of digitalis, its dosage, the choice of preparation, and the choice 
of either of two plans after the full physiological reaction is obtained, have 
been fully dealt with on pages 762 707. Quinidine therapy has been dis- 
ciissed in detail on pages 767 770. T have treate<l the last six or more eases 
which have been under my observation by the first method of administering 
digitalis, and in each case it has been successful, so that my ]')resent practice; 
is to keep to this method of treatment. If, leuvever, this should fail, the 
alternative method of digitalis m(‘di(‘,ation may be adopted, and if this 
induces auricular fibrillation and flu; abnormal rhythm })ersists, the sub- 
sequent treatment is that of auricular fibrillation. If the alternative method 
of administering digitalis also should fail, the qu(\stion of the employment of 
quinidine should be considered. 

The treatment of auricular flutter occurring in tiiyro-toxic conditions 
has been referred to on pag(‘s 8(h) 810. 


NOD.AL iUfVTIIM 

In nodal rhythm the stimiiliis for contraction aiiscs in ^ome part of tie* 
aLiricLilo-va'iilricnhir junctional tissues, trav(*lling upwards Into the auricle 
and downwards into the ventricle, and giving rise to a simultaneous con- 
traction of both auricle and ventrieh*. The contraction of both chambt.'rs 
may be absolutely synchronous, or the ventricle ma\^ begin aft»*r, or before, 
tliat of the aiirich*. In the first instaiuu*, the a and v wav(‘s of a polygraphic 
tracing are superimposed, in wdiich case, tJu* am])lit\ide of the wave is in- 
cTeased ; in the second, the a wave preced(‘s the. c wave, but tlu* a r iiit(;rval 
is diminished to about O'lO sec. Nodal rhythm may occur without or with 
an appreciable degree of tachycardia. The former is rare, 'the latter may 
be ])ersistent, or, more frequently, transient, the latter being one of the forms 
of j)aroxysmal tacliycardia. 


VENTRICULAIl FIBRILLATION 

Ventricular fibrillation has hi‘(*n observed. It may be in(lu(!e<l experi- 
mentally by electric and other kifid.s of stimuli. (V)m[>l<*t(‘ and abrupt 
closure of a coronary artery or one of its main branches, and tlu; action of 
various poisons, including digitalis, may rans( it. T\\r (‘xperiments of 
Goodman Levy have shown that in the cat it is v(‘ry apt to occur umhu* 
light chloroform anaesthesia. The condition is prece(h‘d by a preinonitorv 
period, of varying Icngtdi, of extra -systoles of sp(‘cial form. A certain number 
of electro-cardiograms showing ventricular fibrillation in tin; human subject 
have been published. Recovery in man is ran;. It is belie v(‘d that vontri- 
(iilar fibrillation is the immediate cause of sudden death in complete and 
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abrupt ciosurc of a coronary artery or one of its main brandies, in auricular 
fibrillalion, and — if may even be most — of the fatalities that occur in 

chloroform ariJBsthesia. lluiik(‘ auricular fibrillation, the condition is not 
influenced by increased va^al stimulation. 


PAROXYSMAL TACHYCARDIA 

Definition. The term paroxysmal tachycardia is here employed to 
denote a condition, not uncommon, in which a marked acceleration of the 
cardiac rate occurs, which commences suddenly and abruptly and without 
a[)]'firc!it caus(‘, lasts for a varying period, ceases suddenly and abruptly, 
und is (hir. (o an ahnonaal rhythm — the stimulus for cardiac contraction^ 
instead of arisiyuj at the junction of the great veins with the auricle^ having 
>ls origin at an abnormal point. The return of the cardiac rate to what it 
was prior to tlie paroxysm is due to the reversion of the cardiac rhythm 
to the normal. From the definition given, it will be seen that paroxysmal 
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Fio. til. - Sitti uUaiKMjiiK tracifitrs <if the jugular and radial pidscr'. sh(.»\riiig the corn- 
iiu'iK'eiiicnt and teiu) inat ion of a .short atta(lv of ]>an)xysnial tacliv'ardia. due to 
auricular lihriltd ion. 'I'lic lirst si.\ lK*dts and the last three in the .■^phvgrnogram an' 
regular and du<‘ to a nonna! contraction of the heart. 'J'Ih' beats l.)t‘t\v(>en occur 
during a )>ei*io(l of aiit ieular libi illat ion. At (l a ]>ciio(t of ) ."i seconds lias been cut 
<»ut. ( ^!.■lekenvi(.^ ) 


tachyeardiu docs not include aixclc ration of the cardiac rale associated with the 
normal or sinus rhythm. It should be noted that the nature of the abnormal 
rhythm is not always the .same ; in other words, the conditions which gives 
rise to the ])aroxy.sm of tachycardia varies. The point of origin of the new 
rhythm may la* situated in the auricle (Fig. Ill), or the aiiriculo-ventricular 
junctional tissues -either the auriculo- ventricular node, or tlie aurieulo- 
ventricular bundle above its division into two branches — or in the ventricle 
lielow tlie division of the liundle (Fig. 112). When in the auricle, the cause 
of th«^ abnormal rhythm may be transient attacks of auricular flutter with 
tachycardia (Fig. 59), paroxysms of auricular (‘xtra-systoles, or transient 
attacks of aurhmlar fllirillation with tachycardia (Fig. 01). In the first 
in.stanee, in the va.st ma jority of cases the ventricle does not respond to each 
auricular contraction, {lartial heart-block being jiresent. When the point (T 
origin is sitiiat(‘d in tin* aurieulo-ventricular junctional ti.ssues, there is 
a simultaneous contraction of both auricle and ventricle : the contraction of 
bot h cliambers mav be alisolutely synchronous, or the vtmtricular systole may 
begin after, or before, that of the ventricle. The individnal contractions of 
u.xtra-systol(‘s and tliose of tht* other forms of ])aroxysmal tacflivcardia are of 
tlie same mil inc. so that it is of importance to lie able to com))are the records 
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of the normal and the abnormal rhythms, especially one or both of the transi- 
tional stages ; in the case of extra-systoles, the first contraction is j)remature 
and the last is followed by a long pause. In the case of auricular flutter, in 
the vast majority of cases the ventricle does not resj^ond to each auricular 
contraction, [)artial heart-block being present. 

The paroxysm of tachycardia, may last only for a few beats, or may persist 
even for months ; as a rule, it lasts for some hours, and only exceptionally 
does it continue for several weeks, and rarely for months. The patient may 
experience one attack, and never have another, or he may be subjected to 
many in the course of 24 hours, or the attacks may occur at varying intervals, 
frequent or long, for many vears. Permanent auricular fibrillation or flutter 
may supervene. 

^Etiology. — The aetiology of paroxysmal tachycardia is obscure. It may 
occur at any aye after five, but usually first occurs duringmiddle life. Itappears 
to be more common in males, and this certainly agrees with my experience. 
A histor}" of previous infection by rheumatism is not uncommon, and a fair 
proportion of cases are the subjects of valvular disease, particularly of mitral 
stenosis, or of myocardial degeneration ; but no evidenc(' of organic disease 
of the heart is found in a considerable ])roportion of cases. The condition 
has been noted in association with alimentary toxaunia, in reflex irritation, 
neurasthenia, and other morbid states. Amontr exciting causes are physical 
exertion, emotional excitement, digc.slive disturbances particularly flatulent 
distension of the stomach or colon, ainl in one of my own cases t he ado[»tion 
of a certain posture af)peared to bring on the attacks. 

Symptoms. — In some eases tlmre is limitation of tlie field of cardiac 
response between tiie attacks, such as dyspnoea and j'reBcordial distress on 
exertion. 

It has been already noted that there is a sudden, abrupt and great 
acceleration of the cardiac rate, coming on without apparent cause, while 
at tile end of the paroxysm there is a sudden and abru])t return to the rate and 
cardiac rhytlim wliich preceded the attack. In some cases the patient is able 
to recognise the onset and termination of tlie tachycardia, wliile in others 
he is unable to do so. After the onset, the y^atient may be unconscious of the 
tachycardia, if the attack be brief ; but, if it persist for any time, he usuallv 
becomes conscious of it, and generally complains of a tliittcring sensation 
in the chest, this smisation being unlike that of pal})itation. The patient 
may also expiuience a sensation of jiulsation in the neck. His face is usually 
pale, and has an anxious expression. The cardiac rate is usuallv above 140 
per minute, and may reach even 300 ; in a majority of the paroxysms it is 
between 150 and 190 ; it should be counted at the apex, either by palpation 
or auscultation— -unless it is extremely rapid, when graphic methods are 
necessary. The pulse is of smaller volume than normal, and its charact(^r 
may resemble that of the pulsus celer. It may be quite regular, or very 
irregular when the condition is due to auricular flutter in which the response 
of the ventricle to auricular contraction is at irregular intervals, or com^detely 
irregular when the result of auricular fibrillation. A noteworthy feature is 
the frequent presence of pulsus alternans; but this can only very rarely be 
made out by the finger. The blood-pressure is generally low'er during the 
attack. The area and force of the apex-beat may be increased. The jugular 
veins may be distended, and may show very rapid pulsation. 



PA ROX YSM AL TACH YC ARDI A 8 1 7 

Analyflis of the polygraphic tracings gives different results, according to the 
nature of the abnormal rhythm. 

During tlie attack iIjc coninuni indications of cardiac failure may be 
present, their .severity depending upon the cardiac rate, the duration of the 
paroxysm, and the integrity of the myocardium. In some cases, even when 
the paroxysm lasts for a day or two, there may be only some limitation of the 
field of cardiac response, with little, if any, cardiac dilatation, hepatic enlarge- 
ment or dro]}sy ; while, in long-continued paroxysms, and even in some 
cases in which the. y)aroxyBm8 last for only a few hours, cardiac failure may 
be extreme. As the amount of blood propelled from the ventricle at each 
systoh; is so small as to give rise to cerebral ansemia, the patient may com- 
plain of vertigo, and there may he from time to time attacks of faintness or 
even complete loss of consciousness. Cheync-Stokes respiration is also not an 
infrequent symptom when the condition has lasted for some time. 

The area of cardiac, impairment may become considerably enlarged, — 
oven within a few hours, — the first sound of the heart shortened, sharp, high 
and clear in pitcli, the long pause is <»ften slK)rtened, while the rhythm of the 
sounds sometimes resernbhs tliat of a foetal heart, and if murmurs were 
previously ])resent they alter in character or even disappear. There may be 
tenderness of the pra‘Cf»rdium and hey)at!e area, the liver may l)e palpable 
and pulsating, ascites and general anasarca may occur, and the urine may 
become scanty, high-coloured and albuminous. 

A romarkal)le and characteristic feature of the condition is that with the 
sudden reversion of the rh\T;hm to the normal there is an extraordinarily 
raydd recovery to the state in which the patient was y)rior to the paroxysni ; 
within a few hours t here may, indeed, be no evidence of cyanosis, distension 
of the veins, vardiac dilatation, or enlargement of the liver. In some cases 
the cessation of the attack is accompanied by the passage of large quantities 
of wind, and excessivt' eructations, while a large quantity of urine may be 
voided. Death during the attack is uncommon 

Diagnosis. "The diagnosis of y)aroxysmal tachycardia is usually not 
difficult. The. most im})ortant factors from the diagnostic point of view 
are : (1) The commencement and termination of the attack of tachycardia. 
Th(‘ suddenness and abmiitnes.s of the onset and termination of the tachy- 
cardia are characteristic features the maximum rate is attained within a 
few seconds, and the return of the cardiac rate to what it was prior to the 
attack occurs equally quickly ; whereas in tachycardia associated with the 
normal rhythm the onset and termination are gradual. (2) The cardiac 
rate. A persLsbmt rate of over 160 is almost invariably due to an abnormal 
rhythm, and a persistent rate of over 140 may be due to the same cause. 
Tachycardia of a rather less severe grade must certainly not be presumed to 
be due to an abnormal rhythm. (3) With the exception of those cases due 
to transient attacks of auricular fibrillation, the cardiac rate is not infiueiiced 
by posture, physical exertion, emotion, pix^ssure u]3on the vagus, or pyrexia, 
as is the case in tachycardia associated with the normal rlitdhin. Electr - 
cardiogray)hic examination will y>ut the diagnosis beyond all doubt. 

Prognosis. — The difficulty in forming a ])rognosis in any case of paroxysiual 
tachycardia is great. The prognosis may be considered from two standpoints 
-(l)lThat of a particular jiaroxysni, and (2) the (piestion of recurrence of the 
attacks. With regard to the former, it may be noted that death during an 

5 * 
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attack is comparatively infrequent, although this may occur when the dura- 
tion of the attack is prolonged. The points which should be taken into 
account in considering the prognovsis of an individual attack are the ventri- 
cular rate, the duration of the attack, and the degree of cardiac failure present. 
When the ventricular rate is not very high, and there is little or no cardiac 
dilatation, and an absence of oedema of the lungs, hepatic enlargement and 
anasarca, the outlook is good as far as the risk to life is concerned ; while, on 
the other hand, if the clinical picture be the reverse, the outlook is uncer- 
tain, although it should be remembered that the paroxysm may cease at any 
time, and there is no means of knowing when this may occur, and the patient 
improves with extraordinary rapidity. 

With regard to the question of the recurrence of the attacks, it is im- 
possible to give an answer. For in some cases tlie patient may never suffer 
from a second attack ; while, on the other hand, they may recur even several 
times in the course of 24 hours, or at frequent intervals for many years, or, 
lastly, permanent auricular flutter or fibrillation may supervene even after 
a few attacks. 

Treatment. — This resolves itself into tw^o parts — (1) Prevention, if 
possible, of the recurrence of the attacks ; and (2) treatment during an 
attack. 

With regard to the first of these, the general condition, and whatever 
appears to be the exciting cause of the paroxysm, should receive close 
attention. Any gastro-intestinal disorder should alway.s be corrected. 
Brpmides may be tried. In a few cases in my experience the continuous 
administration of digitalis has proved effective. More recently I have 
employed 5 grains of quinidine sulphate once daily, in a number of cases, 
and it has been successful in most. Some work<‘rs (unploy about twic<* this 
dosage. 

The results of treatment during the attacks are in the great majority of 
cases very unsatisfactory. It is true that the paroxysm not infrequently 
ceases when various remedies are applied : thus, bringing up of wind, the act 
of vomiting, the adoption of a certain posture, pressure upon the vagus — 
particularly the right, friction of the chest-wall, and local applications in the 
form of an ice-bag, mustard leaves, or warmth to the prsocordium may be 
followed by relief. But it should be remembered that the nature of the dis- 
order is to stop suddenly, and, therefore, the question of post hoc and propter 
hoc always arises. The patient should go to bed. If 5 grains quinidine 
sulphate once daily is being administered, the dosage may be increased (see 
p. 770). As far as rny observation.s hav(^ gon(‘, tlu' r<*m(Ml\' whir h oliVrs 
most encouragement is strophanthin injected intravenously. Failing this, 
digitalis may be given by the mouth and pushed to the full physiological 
reaction. If there be indications of heart failure, such as (iys])iuea, cvano.sis 
or dropsy, treatment on the lines laid dowm elsewhere should b(‘. adopted. 
Bromide and chloral, or morphine may be tried. 


FaKOKkicK W , Pkk'i:. 
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CARDITIS : THE RHEUMATIC INFECTION OF THE HEART 

IN CHILDHOOD 

Definition. — By rarditiH is meant inflammation involving the endo-’ 
cardium, myocardinm and pericardium simultaneously. 

dealing with endocarditis, myocarditis, and pericarditis individu- 
ally, it may he advisable to discuss the rheumatic infection of the heart in 
childliood. I'liis is a snhj('ct of the utmost importance, for by far the larger 
number of cases of heart disease under 30 years of age, and a considerable 
proportion of those of later life, are the direct resuft of this infection. And, 
notwithstanding the fact that this subject has received a great deal of 
attention, it is still not sufficiently realised that it is very easy to 
overlook a rh(*uinatlc, infection in childhood, and, even when we are 
esp«*cially on the look-out for it, it is not infrequently \ery difficult to 
come to a definite conclusion whetiuT the heart is affected or not. This is 
unfortunate, because the future w(‘lfare of the j>atient in large measure 
de])ends u])on the ado}»tion of sufficiently prolonged, careful and adequate 
treatment during the stage of infection. 

In all probability the reason why infection of the heart by the rheumatic 
poison is so frequently overlooked, is that the clinical picture of acute and sub- 
acute rheumatism was originally drawn from the disease as it appears in 
adult life, the result being that many practitioners do not even now realise 
that rheumatism, as it appears in childhood, presents many and important 
])oints of difference. 

It is important to bear in mind the following facts : In adult life arthritis 
is the chief manifestation of the rheumatic infection, and is looked upon as 
constituting a typical attack, while cardiac involvement is regarded as a 
com})lication. In children, on the other hand, arthritis is usually slight, and 
may be entirely absent, while affections of other parts are more frequent, 
and constitute a more conspicuous feature in the disease. Thus, some- 
times the affection is confined to the tendons oi the fascia in the neigh- 
bourliood of the joints, as, for example, the tendons of the hamstring 
muscles under the knee. Subcutaneous nodules, certain exudative ery- 
themata, and purpura rheumatica are more frec^uent manifestations of the 
rheumatic infection. Chorea is a common indication. Tonsillitis is, perhaps, 
iimjre commonly of rheumatic origin than in adult life. Lastly, cardiac in- 
volvement IS a much more frequent manifestation of the rheumatic infection 
in childhood than in adults ; it is, at least, as frequent an indication of the 
rheumatic infection as any other, and should not be regarded as a “ complica- 
tion ” ; and it may occur in association with any of the foregoing, or with an 
indeterminate febrile attack, or alone — that is, it may be the only manifesta- 
tion of rheumatism. Another point to bear in mind is that while endo- 
carditis may occur acutely in children as it does in adults, it often occurs 
in a subacute and insidious form. There is not infrequently a total absence 
of subjective symptoms, which if present are often masked by other mani- 
festations of the rheumatic infection. The diagnosis, therefore, rests largely 
upon physical signs, and the existence of the condition is frequently un- 
known or unsuspected until the heart is examined. The physical signs. 
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however, are not infrequently slight and vague in character, and the diagnosis 
is consequently often attended with extreme diffi(’ulty. 

Now, if the foregoing be facts, it is clear that when a cliild complains ol 
pain in the joints, muscles, or tendinous structures, or what are called “^qw- 
in^ ” pains ; or has s ubcutaii eQps the tendons or round the joinfs, 

•^sul^eripsjgal^^^^^ on the bones ; or exhibits an eryt^eju^tj^qps^e^^ ; 

or iTfn^ere be a suspicion of. chore a.: or if he suffer from inalaise and unex- 
plained pyrexia ; or c omplai n of pai n in the^ qhesti or shortness of breath, 
or present n^ftrl^ ^d pallor " he ah oiifd aTonee he put (.o beH, and a systematic 
and most careful examination of the heart be performed daily, and if there 
be any doubt whether the heart is involved or not, the patient sliould be ke[>t 
in bed till this has been set at rest. 


ENDOCARDITIS 

Definition. — By endocarditis is meant inflammation of the lining 
membrane of the heart. In the great majority of cases the inflammation 
involves chiefly the endocardium of the valves, and is not infrequently so 
limited. The term valvulitis is applied to endocarditis of the valves, while 
inflammation of the endocardium lining the cavities of the heart is referred 
to as mural endocarditis. The surface of the valves next the blood stream, 
namely, the ventricular surface of the semilunar valves and the auricular 
surface of the auriculo- ventricular valves, is affected. In adults the left 
side of the heart is far more commonly affected than th<‘ riglit, the mitral 
valve being more frequently attacked than the aortic ; while, on the other 
hand, during total life the opposite is the case. Some degree of myocarditis 
is probably always present with endocarditis. 

A satisfactory classification of endocarditis is not easy, that most 
commonly adopted being as follows: (1) Acute, (a) simjflo or benign, and 
(6) infective, ulcerative or malignant ; and (2) chronic or sclerotic. It 
should be noted that it is impossible to draw a sharp line of distinction 
between these varieties on grounds of eetiology, pathology, or morbid 
anatomy. Clinically, however, the distinctive features of each are fairly 
marked, although even in this case the distinction is not absolute. 
B. Lib man, following Osier and Horder, has recently described a subacute 
; variety, ulcerative in its character (see Infective Endocarditis). 

Acute Simple or Benign Endocarditis 

^Etiology. — Acute simple endocarditis occurs most commonly in childhood 
and adolescence, and is rarely, if ever, a primary disease. Acute rhcuinat'iein 
ir responsible for the great majority of ca^esTfhc onset of endocarditis occur- 
~ ring Usually about the end of the first week. Tiie association between the 
rheumatic and acute endocarditis has been previously dealt with. 

common causes of acute simph* endocarditis; 
less ffequently tonsillitis, pneurajonia, 8mall-]:)ox, measles, chicken-pox, 
diphjj^ria, and other acute infective disease^r while Bright’s dkeaseT'gQMt, 
pulmonary tuberculosis are also supposed to l>e resj-wnsible 
for a certain number of cases. 
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Acute Bimple endocarditiH not infrequently occurs in individuals who are 
the subjects of the chronic or sclerotic form of the disease — the so-called 
recur rin^y endocarditis. 

Pathology.- In this form of endocarditis the parts affected become 
swollen, as the result of mdema and connective tissue proliferation, and cauh- 
tlower-like or waHy excres cences , varying in size from that of a pinhead to 
a bean, called vegetations, make their appearance on the segments of the 
valve or on the mural endocardium. The valvular vegetations are ITsualTy 
not situated at the extreme margins of the cusps, but at those parts which 
come into apposition during closure, namely, a short distance from their 
margins. The vegetations consist of blood platelets, leucocytes, and fi brin. 
Carey Coombs has’Tdimd toci”c6nf aTnih^flafge m the 

inflamed valves. Various micro-organisms have been described in associa- 
tion with the vegetations, but they are not present in large numbers ha. the 
acute simple form of endocarditis. Fragments may become detached from 
the affect^ yaivcs, be carried by the blood to remote parts, and ultimately 
become impacted in a vessel ; this process Ls known as embolism, and the 
impacted fragment as an embolus. This may result, in obstruction _ol the 
circulation, and (1) necrosis, or hamorrbage, or both, within the area of 
distribution of the occluded vessel, and the formation, of infarcts ; or (2) 
gangrene of the area supplied in the case of one of the larger arteries of 
the limbs. Infarction most generally occurs in the spleen or kidneys, 
although it is not infrequently found in the brain or ibs membranes, the 
retina, lungs (in right-sided endocarditis), intestines, and skin. In cerebral 
inf^cQiipn, softeuipg of ilie aiva supplied by the affected vessel takes place 
raj)idly, while in puiinquafy infarction localised pneumonia is a frequent 
.sequel. 

An attack of acute simple endocarditis may be followed by (1) resolution, 
a raj;e event ; (2) oiganisation, which is the usual sequel ; or (3) ulceration. 
When organisation occurs, it results in the fortnation of fibrous cicatricial 
tissue, which tends to contract as life advances, giving rise to various de- 
formities of the valves and ultimately to permanent stenosis, or incompetence, 
or both. 

S 3 nnptoms. — It has already been noted that while endocarditis may occur 
acutely in children as in adults, it often occurs in a subacute and insidious 
form. There is not infrequently a total absence of Subjective symptoms, 
or, when present, they are often masked by other manifestations of the causal 
infec tion. Somc^timj^^^ the ^gnsef^ i^ Q.cc ompaiii^d by rise qf^ teniperature : 
above that already existin g, this increased pyrexia occurnng without any ; 
incr(*,ase in "tTH Tari nri^ in the case of rheumatism ; the degree of 

])yrexra is usually not marTce(Tn>ut occasionally there ils a sharp rise of tem- 
perature. There may be toxic rashes, in the form of iirticanal erythema, 
erythema mnltiforme, or er^i^henia nodqsum. 

The patTSii may suffer from pal pitation , mild or severe ; dyspi^SPa 
and pra'cordial distress may be also prdseiit, tlie former being usually not 
])ronounced, wTiile the latter generally takes the form of an uncomfortable 
feeling in the prrocordiiim, not amounting to actual pain. Faintness, actual 
prtECordial jmin, and oedema are rarely met with until the affection is far 
advanced , in cases of severe carditis, however, in which great and rapid 
dilatation occurs, symptoms of m'afked cardiac failure may be present even 
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at the onset of the illness. The symptoms of embolism are discussed 
elsewhere. 

The pulse is usually increased in frequency, and is in some cases irregular. 
The apex-beat may be tumultuous in character, and displaced outwards, and 
there may also be evidence of enlargement of the area of cardiac impairment 
transversely ; these signs may occur very early in the disease. The first 
sou nd at the mitral or aortic area^ according to which of these valves is 
aifected, may become sll^tly nrolormed, or r oughe ned, or may exhibit a 
lack of clearnessT wit hin 21 ^liSTt"hiay be accompanied by ^ _^tlnct 
mu]ffiuf,‘ soTfa^ blowiii^S^iifacter, the cardiac sound, however, not being 
abolished. THie murmur is'^sJncfly Cmited e^therjarea. In the case oi 
I mitral incompetence, ""ffie pulmonary secon? sound later on becomes accen- 
^ tuated, and may be reduplicated. In the case of the aortic valve, the second 
sound may become altered, and a soft, blowing, diastolic bruit may subsc- 
qjenl:ly develop ; the latter, however, is of much less frequent occurrence 
j iduring the course of the illness. Reduplication of the second sound and slight 
jaccentuation of the first sound at the apex are believed to be early signs of 
mitral stenosis. A soft, blowing, diastolic bruit in the mitral area is rarely 
iheard during the course of the illness. A mitral presystolic murmur and a 
short, sharp first sound do not usually make their appearance until some 
time after the onset of the rheiunatic infection, the mitral orifice ha\'iiig 
become permanently stenosed. 

Diagnosis. — The diagnosis of acute simple endocarditis is often a matter of 
great difficulty. We should suspect its existence in those cases in which 
there is an increase in the degree of pyrexia without any aggravation of the 
joint symptoms during the course of acute rheumatism, or when pyrexia 
persists without any ascertainable cause ; or when there is palpitation, 
dyspnoea, acceleration or irregularity of the pulse, together with the existence 
of a murmur not previously present. 

Increased frequency of the pulse-rate, provided other causes can be ex- 
cluded, is oi^considerable diagnostic importance. The same can also be said 
of the siudden appearance of partial heartrblock ; it is important, therefore, 
to be on the look-out for an intermittentj^ulge, and, if this be found, to ascer- 
tain whether it is due to the pfesehce 6T extra-systoles which fail to reach the 

i wrist or to partial heart-block, as the latter occurriiig during the course of in- 
fectious disease is a sign, and may he the only sign, of myocardial involvement, 
with which endocarditis is icsually associated. The differential diagnosis 
between extra-systole and partial heart-block has been previously dealt 
with. When the apex-beat is tumultuous in character it is suggestive of 
involvement of the endocardium or pericardium. Displacement of the ap<‘x- 
beat and evidence of enlargement of the area of impairment transversely are 
not necessarily indicative of acute endocarditis, as a certain degree of cardiac 
dilatation is met with in most of the acute fevers, as the result of toxaemia 
or anaemia. Neither does a recently developed mitral systolic murmur 
necessarily indicate endocarditis, for it may be due to anaemia or to simjile 
dilatation. A preliminary prolongation, roughening, or want of clearness of 
; the first sound at the mitral or aortic area is strongly suggestive of valvulitis, 
as is also the early appearance of the murmur ; a murmur which is due to 
anaemia or to simple auatatibil ol the left ventricle does not usually make its 
appearance in the early stages of rheumatism. An aortic systolic is not so 
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suggestive of acute endocarditis as a mitral systolic murmur, while a pul- 
mpaary systolic murmur may be almost disregarded. In acute endocarditis 
the murmur is definitely limited to the mitral or aortic area. The character 
of the murmur is of some diagnostic value, a soft blowing, in contrast with a 
harsh, murmur being in favour of endocarditis. Accentuation of the second 
sound in the pulmonary area later on in the illness is also suggestive of mitral 
incomj>etcnce. An altered second sound, with later on a diastolic murmur, 
in the aortic area is indicative of involvement of the endocardium ; the 
latter, however, is rarely heard during the course of an acute illness, and 
practically never during its early part. The early signs of mitral stenosis 
have already been noted. 

It is necessary to distinguish the murmur of acute endocarditis from 
that due to previously existing valvular disease. The existence of sub- 
cutaneous nodules or pericarditis, the sudden appearance of partial heart- 
block (indicative of coincident acute myocarditis), or the appearance of new 
murmurs or the disa])pearance of old ones, is in favour of a fresh attack of 
acute endocarditis, whether simple or infective. Embolism is not, pathog- 
nomonic of acn t,e e;\ d otair ditis, as it may occur in chronic valvular disease, 
esj)ecially mitral stenosis. In acute odocarditis, however, it is not in- 
irequently multiple and recurrent, and is of more usual occurrence in the 
systemic tliaii in the pulmonary circulation. 

If acute ehJdcar^^ in an individual already the subject of yalyulai 

disease, the murmur is not of recent develoi)ment, it is often lou d or h ara]^ 
audible over a considerable area, and evidence of cardiac enlargement is 
usually present. 

Prognosis. — The immediate prognosis of acute simple endocarditis 
is, as a rule, favourable, death being of rare occurrence ; this m ay happ en, 
however, if there be accompanying pericarditis or severe myocarditis. With 
rtigard to the ultimate prognosis, it has been pointed out that complete 
resolution in all probability rarely occurs. Organisation is the usual sequel, 
ultimately giving rise to permanent stenosis, or incompetence, or both ; in a 
certain percentage of these cases, the 'early liiumur may disappear, and a 
permanent murmur may not become established until much later on, even 
several years. It should be noted that the future prognosis of a case of 
acute simple endocarditis largely depends upon whether convalescence is 
sufficiently prolonged. In a certain number of cases, ulceration of the 
valve results. 

Treatment. — The management of a case of acute simple endocarditis 
is of great importance, especially with regard to the future of the patient. 
When there is no doubt that the heart is affected by rheumatism, suitable 
anti- rheumatic treatment should be adopted. In the opinion of some, 
salicylates should be avoided when there is imdoubted cardiac involvement, 
in the belief that when given for considerable periods they depress the heart 
and cause further dilatation. I myself do not share this view. Some 
prefer iodides, given in full doses over considerable periods. When the 
cause is other than rheumatism, such as diphtheria, this should be 
treated. 

In all cases, whatever the cause, we should endeavour to arrest the morbid 
process as early as possible, and to give the heart the best chance of the fullest 
possible repair. Absolute rest in bed is indispensable. In grave cases, the 
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foot of the bed may, with advantagejJ>e_rmfled.to the extent of 1 of 2 feet. 
At no stage in tie niauagemSit of a case should the heart be allowed to 
work beyond the limit of its capacity. In the majority of cases, absolute 
rest in bed is necessary for 3 months, and in some cases the period should be 
even longer. The patient should remain in the reciuiubent p ost ure f or a t 
least a month after the fever has subsided. If tachycfaYtITa”, or irregularity 
indicative of partial hoai*t-bloclc or of auricular fibrillation, or if pulsus 
altcriians be present, this period should be })rolonged, eveu to 3 or 4 months. 
During this time he should on no account be allowed to sit upright in d)ed 
or to get out of bod for an action of the bowels. Afterwards, the amount 
of cxci*t,ion should be most carefully graduated. At first, an extra pillow 
may be allowed. A few days later, the back may be slightly raised, and this 
may be gradually increased until the patient is moved to a couch, to which 
he should be confined for a further period of 3 months. After the first 2 or 
3 weeks of this period, massage, at first very gentle and for short periods 
only, and gradually increased, may be allowed ; and during tlie latter 6 
weel^, active movements may be enjoined, and the patient may be gradually 
allowed to sit up. Later, slight walking exercise may be permitted. For 
some months later, great care should be exercised with regard to exertion, 
and the patient should b(‘- given rules as to the amount and kind of exercise ; 
for, on the one hand, exercise may do much harm unless carefully regulated, 
while, on the other, in moderation it is of great value. If, during any of 
these stages, exertion bo accompanied or followed by breathlessness, jialpi- 
tation, a sense of fatigue, jirsecordial pain or distress, or unduly increased 
frequency of pulse, the jiatient is doing too much and tlic amount of exertion 
must be reduced. 

^The diet should be light, small in bulk, yet highly nutritious, and Pljalfij:- 
ab ly solid . The daily amount of fluid taken by the mouth should be re- 
stncteJ to 2 pints per diem. Saline infusions per rectum, or in grave cases 
intravenously, may be used. Strict attention should be paid to the con- 
dition of the bowels. The internal administration of iodid(‘ of sodium in the 
later stages is employed by some. Dr. Caton ixicommended Binall blisters 
applied repeatedly to the prsEXJordium ; I myself have been disappointed 
with the results so obtained. Mustard le ayes may be used in a similar 
manner. Akoiiol, of which the best forms are good old brandy or cham- 
pagne, should not be given unless there is much exliaustion, dyspnoea, 
cyanosis, *br an unduly rapid pulse; in tliese cases, o:^:gen. may also be 
employed. The amount of alcohol recjuired of course varies with each 
individual case ; it is well to begin with 2 or 3 oimces of brandy per day, 
gradually increasing the quantity as required, and leaving it ofl by degrees 
as the patient improves. Other diffusible stimulants, such as ether and 
ammonia, noay be used. Camphor and tincture of musk are employed a 
good deal on the Continent. Strychnine has a great reputation in the 
treatment of cardiac failure due to associated acute myocarditis. It rmiy be 
tried when there is great exhaustion. In my ojiinioii, it is much better given 
hypodermically f In urgent cases up to ,-Vth grain, or even .;Vf^h^ain, every 
2 hours. Adrenalin, pituitary extract, and ergot are advocaled by some in 
cases^in which the blood-pressure is very low. Tlie results of the admini- 
stration of the digitalis series of drugs arc, as a rul(3, very disappointing ^ Ibe 
response is usually very slight, if at all, whether auriculaL nBrniatigiju is 
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juxiHCiit or not. lu suitable eirourrislances q uinine may bo administered, 
aiul,ir uiiiemia be })reH<int, iron and arsenic may be presenbed. 

The treatment of symptoms has, in the main, been dealt with previously. 
P'or prascordial pain o^djstress a hot linseed poultice may be applied to the 
piwcofdium ; the continuous application of an ice-bag may be 

tried, as recommended by Lees. Dover’s powder (10 to 15 g rains), or, if 
ueces^ry, morx^hinfi^ may be given 'Tn less acute xmin, a 

fly 4 > li » t ey is not infrequently efficacious. Sleeplessness and other symptoms 
sKouITbe trtifc^ted as described elsewhere. 

It is well to exainine a patient who has suffered from acute endocarditis 
at r^ular intervals after the attack, and careful inquiry should be made as 
to his moieloi life. In children, we should be espejially on the look-out for 
any rheiirnatic manifestation, and, as .soon as detected, the condition should 
be immediately and adequately treated. 

Frederk K W. 1’rice. 

IxrErTivE Endocarditis 

Synonyms. — Ulceravive Endocarditi.s ; Malignant Endocarditis. 

Objections have been raised against each of these names : that all 
endocarditis is infective, tliat ulceration is not invariable, and that some 
cases recover. But that some distinctive name is necessary to mark ofl: a 
disease-procet^s which is quite different from “simple” or “rheumatic” 
endocarditis is generally recognised. Tlie assertion frequently made, that 
no sharp line of demarcation can be drawn between simple and ulcerative 
endocarditis, though true, does not dispose of the fact that in the great 
majority of cases the distinction is of fundamental importance and not very 
difficult of recognition. 

The disease has an importance somewhat out of proportion to its 
frequency, partly on account of its great gravity and partly on account of 
the difficulties which often beset the dia^osis. The incidence of the disease 
in the wards of a large general hospital is about 1 in 170 cases. 

iEtiology. — Relation to rheumatism and other diseases . — In more than 
half of all cases of the disease there is a clear history of acute or subacute 
rheumatism or of chorea. In the majority of these cases the patient has 
suffered from rheumatic endocarditis some time previous to his present illness, 
and has been left and recognised valvular disease ; in a few 

the conditipQ of iheumatic eii^warditis has passed directly, but often im- 
perceptibly, into that of the uloeratiye^ conation. Usua lly the interval 
between the occurrence of the rheumatic fever and the onS;t of ulcerative 
endocarditis is measured by several years, and these have been for the most 
part years of good general health. To those few cases in which the transition 
between the rheumatic endocarditis and ulcerative endocarditis is a gradual 
one the term “ malignant rheumatism ” has been applied by some authorities. 
But the term introduced confusion in respect of the bacteriological questions 
involved, and is perhaps on this account to be avoided. Next in frequency 
to the rheumatic group of diseases in the patient’s history, but insignificant 
in comparison, are scarlet fever, gonorrhoea, influenza, typhoid fever, malaria, 
syphilis, Graves’ disease, dysentery and pneumonia. 

Influence of congenital defects . — A congenital defect in the heart pre-dis- 
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poses it to infection, apparently through the medium of that chronic thicken- 
ing of the endocardium which is often found in connection with these defects. 

Other (Etiological factors, — Strain is present in some cases as a definite 
causative factor, either as leading to the original valve defect, or as deter- 
mining the onset of the ulcerative endocarditis in an old-standing case of 
valvular disease. 

Age, — The chief incidence is between the ages of 15 and 50. Out of 
150 cases collected by the writer 122 occurred between these ages. One-half 
of all the cases occurred between 20 and 40, no doubt on account of the 
predisposition created by the presence of sclerosis of the heart valves after 
acute rheumatism, the chief age incidence of which is a decade earlier than 
this. The youngest case of the series was that of a child aged 2J years, 
the subject of congenital heart defects. The oldest cases were those of a 
woman aged 64, and of a man aged 63, both of whom developed pneumococcus 
endocarditis with lobar pneumonia. 

Sex. — This does not appear to be a determining factor. 

Pathology. — The essential pathological condition in infective endo- 
carditis is a progressive microbic infection of one or more of the heart valves, 
or of the mural endocardium. The infecting micro-organisms ^ as judged by 
cultures du jipg life rather than by post-mortem investigations, 
are very v ariab le. An analysis of 40 cases of the disease in which positive 
blood cultures were made during life showed streptococci in 26, pneumococci 
and Pfeifier’s bacillus in 5 each, gonococcus in 2, Staphylococcus allms in 1, 
and an unclassified micro-organism of bacillary form in 1. If post-mortem 
results are taken. Staphylococcus aureus bulks largely in the analysis and the 
pneumococcus is represented more frequently. A few other organisms, 
relatively unimportant, also appear — B. typhosus, B. coli and B. diphtherice. 

certainly the most common organisms concerned, and the 
characters of those members of the group found in this disease deserve special 
attention. If we except acute cases due to S. pyogenes, the type of strepto- 
c occu s n^t joften found i^ not highly pathogeJli(l» out of low virulence^ such 
as aiOoiind in normal faeces and in normal sabya. They are for the most 
part short-chained cocci, not lethal for mice, and they yield a set of bio- 
chemical reactions that mark them off quite sharply from S. pyogenes. 
These facts harmonise with certain broad dinical and pathological observa- 
tions and serve to explain them : the chronici^ of many of the cases, and 
the latency^ of others ; the scanty leucqcyt^s_often. Been ; the afebrile 
P®^.9^/^®^.^rifrequently present ; tne absence of suppuration in the embolic 
infarcts which is such a feature of the disease ; the absence of any visible 
focTJ^ of infection in the great majority of the cases ; the enormous number 
of living micro-organisms that may be present in the blood stream at a 
time, it may be, when the patient is not acutely ill. The writer has shown 
that it is not difficult to set up a condition of infective endocarditis in the 
rabbit by the intravenous injection of “ saprophytic streptococci from 
healthy human saliva and faeces. 

^The condition of infection once established in the endocardium, a state 
of “ arterial pyaemia results, the circulation being fed by micro-organisms 
from the infected area. Minute vessels become plugged by masses of these 
microbes. Lar^r emboli, formed of pieces of the fungating vegetations, 
and of various sizes, add to the pyaemic process. Destructive and vegetative 
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processes proceed together at the site of infection, which spreads to adjacent 
structures in tlie heart, both by contact and by direct extension. 

Symptoms and Course. — The disease may be latent, and only discovered 
post-mortem. It may be fulminating, in which case it may be suspected, 
but rarely diagnosed. In the fulminating cases the infection is usually by 
S. aureuSy and the ulcerating endocarditis is only one part of the S, aureus 
pysemia. Such is the endocarditis complicating acute osteomyelitis, and 
that seen in very acute pyaemia resultin^Jrom 5. aureus infection^ofjbhe 
skin, Neither the latent nor the fulminating forms need "be further dealt 
with here. The more important types are the acute and subacute. 

The acute form. — The onset is usually abrupt, often with a rigor, and the 
symptoms are those of an acute specific fever. Fain in, and swelling of, 
joints is common, with acid sweats, often leading to a: di^gimsk of xheiima^^ 
fever and calling fqr tlte u^e -of s alicylat es. Not infrequently the failure of 
response to full dose.s of salicylates is the first observation to throw doubt 
upon the diagnosis. The pneumococcus cases are generally of this type, 
[)neumonia or pleurisy with effusion being usually present ; the patient 
remains very ill after the eighth day of his disease, infection of the endo- 
cardium being perhaps the most serious cause of absence of crisis. Gono- 
coccus infection is also usually of this form. The duration of the acute cases 
is from 7 to 30 days. A very few cases undoubtedly recover. 

The subacute C^pe i " Subacute bacterial endocarditis — This is prob- 
ably the most common type of the disease. Attention has of late years 
been draw'ii to it by Osier, Horder, Libman and others. The onset is gradual, 
often insidious, so that it may not be possible to determine with accuracy 
when the disease began : it seems certain that in many of the cases the 
process of endocardial infection has existed much longer than is suspected. 
The initial symptoms are general weakness witli anaemia, or a condition some- 
what resemb lmg siihacii tc rheuniatiam^ or f^;;er \vhich is une xplaine d by the 
physical signs. The duration of these cases is very variable ; from 2 to 
6 mbnflis includes the majority of them ; but a few may last for 12 
months or even longer. The infecting micro-organisms are streptococci of 
the faecal and salivary type (Streptococcus viridans, Streptococcus endocarditidis) , 
Pfeiffer’s bacillus and occasionally the pneumococcus. In some of these cases 
the pre-existing valve lesion is very slight, although its presence is generally 
known if the patient is of the private class. 

The heart, — In the great majoritj^ of cases signs of valvular disease are 
present at the outset." In a few cases these signs appear during the course 
of the disease. Rarely, there may^be no evidence of valvular disease at any 
time : this experience is alm6sf*cdhfihed to cases in which the infection is of 
a terminal kind, occurring in patients who are too ill to admit of thorough 
examination, or in whom there is early and considerable dilatation of the 
heart. As the disease progresses it is common to get evidence of the involve- 
ment of other valves than the one originally infected, such as the appearance 
of signs of aortic regurgitation in a case originally one of mitral disease. 
Undue im po rtance is perhaps attached jbo changes heard in the ch arac ter 
of the iiiurmursTfora'day id day. WKen tEe Iieart symptoms are promiuent, 
the case is said to be of the “ cardiac type,” and such a clinical jiicture does 
quite commonly present itself ; in which event the patient has, in most 
instances, been a heart invalid for some time previously. But in a con- 
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siderable proportion of the subacute cases it is a striking thing that the heart 

( shows little recognisable defect, at least for a considerable time. For the 
greater part of its course it may be said that subacute bacterial endocarditis 
is very largely destitute of cardiac symptoms. Arrhythmia, signs of restric- 
tion of the field of cardiac response to effort, and the results of so-called 
decompensation — not only may all of these be conspicuous by their absencCj 
it is unusual to see them. 

Embolism, — This event is extremely common and constitutes one of the 
carding signs of the disease. The importance of the search for emboli and their 
effects in a suspected case cannot he over-estimated. But to obtain an adequate 
conception of the disease-process here considered it is necessary to enlarge 
considerably the earlier notions of the embolic process in two directions : 
the diffuseness of the embolic site and the minuteness of the embolic fragment. 
The skin shows two distinct lesions, both highly characteristic of the disease — 
(o) Petechi®, varying greatly as to their number in different cases — there 
may be no more than two or three, and only discovered after careful search, 
or there may be a ^reat number, presenting an ap[)earance as though the 
patient has been flea-bitten, (h) Discoloured areas, usually tender, and 
most often affecting the terminal phalanges, coming and going in the course 
of a few hours or days. The appearance of one of these red areas is often 
accompanied by sudden pain or acute tenderness on prc'ssure. These lesions 
are of considerable diagnostic importance. They do not occur in rheumatism. 

In the Iddney there may be gross embolic events leading to infarction and 
haematuria. Of equal if not of greater importance is the occurrence of very 
minute microbic embolisms in the glomeruli, leading to the appearance of 
red blood cells and traces of albumin in the urine, and ultimately to a state 
of true glomerular nephritis, demonstrable under the microscope post-mortem 
(Baahr ; Gaskell). The retina may be affected, exploration of the fundus 
revealing haemorrhages. One of the most common seats of emboli of the 
massive kind is the spleen, leading to enlargement and usually a palpable 
orgahr Acute and severe pain may concur with the event, and friction, due 
to perisplenitis, may be heard. The brain may suffer, the most common 
result being hemiplegia. The embolus jnay lead to infective arteritis, with 
aneurysm formation and hemorrhage which may be abruptly fatal. The 
vessels of the limbs are frequently involved, either the main artery or, more 
often, their branches, and especially the radial and posterior tibial. Here, 
again, aneurysms may develop, and gangrene occasionally. 

^Pyrexia. — Fever is present in nearly all the cases, perhaps in all at some 
time of o^her in the course of the disease ; but occasional afebrile periods 
may occur, lasting from 2 or 3 days up to a fortnight, in the subacute cases. 
In the acute cases a high continued fever is not uncommon, and when this 
is so the patient is highly toxic and asthenic and the heart symptoms are apt 
to be in abeyance {** typhoid type *'). Irregular remittent fever is the most 
common form, both in the acute and in the subacute types. A high and 
regular (juotidian intermittent fever is not uncommon — the gonococcus cases 
are particularly prone to this variety of fever. Rigors are common in the 
fulminating and acute cases ; they also occur in subacute cases when embol- 
4sm.is rife. Whatever the form of the fever the temperature is aptTo take a 
lower range shortly before death. A fall in the temperature, the patient remain- 
ing very ill, is of no service and must not he taken for a good prognostic. 
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Such a„fall of temperature may occur when signs of renal inadequacy 
supervene. 

Theljtood shows a progressive and ultimately severe anaemia. The degree 
of leucocytosis varies with the type of the disease. In.adyte cases it is gener- 
ally high (20,000 to 40,000), though this, again, varies with the degree of the 
()atieiit'8 response to Oie infection. In.ihe>.SU,hacutj^..£ase8 the leucocytosis 
is rather remarkably constant about the figures OOQQ to 12,000. Blood cultures 
are extremely important in the matter of diagnosis. And yet it ^ot_jjyp-i 
commonly happens ija the. subacute. cases that the diagnosis is certain and Jio' 
growth of micro-organisms is obtained. Of this apparent anomaly we do not' 
at presenr possess The explanation. The hypothesis that such a state of 
tilings indicates that the microbe has died out does not perhaps take sufficient 
cognizance of the jieculiar dilficulties seen in the cultivation of .certain of the 
streptococci found in association with the disease. In the great 
of cases, however, positive blood cultures are obtained, given proper technique. 

General state . — Loss of Jle^h is invariable, but rarely a marked feature. 
Pains are common, and are usually arthialgic in character ; they are prone 
to developijBiiddenly^ are rarely accompanied by efiiusions, and when severe, 
are most often due to embouc _ The complexion in the subacute 

cases tends to a cafe-au-lait tint, which is a point of diagnostic value to the 
trained eye. Clubbing of the fingers is very common, quite apart from the 
influence of possible old-standing valvular disease. The patients are often 
singularly optimistic concerniiig themselves. Libman lays stress upon areas 
of deep tendernesii ^^bouLiitU-lowei end of the sternum and the sterno-costal 
junctions. Albuminuria is very common, tending to increase with the pro- 
gress of the_dis_eiise, and doubtless associated with the glomerular nephritis 
to which reference has already been made. 

Modes oj Terminalion, — 1. Recovery. — A rare event, yet one which 
certainly occurs at times, even when the diagnosis is beyond doubt. It is 
probably less rare in the acute than in the subacute type. 

2. Death . — Out of 149 cases studied by the writer, the recorded terminal 
events occurred in the following order of frequency : heart failure (66), 
coma (23), sudden death (19), urajuiia (18), exhaustion (8), hyperpyrexia (2). 
Cases dying in coma were for the most part those in which cerebral erubolisni, 
with or without hiemorrhage, had taken place. Sudden death was due to 
perforation of a valve cusp, rupture of aneurysms in the sinus of Valsalva, 
perforation of the interventricular septum and cerebral hoemorrhage. 

Diagnosis. — Evidence of endocarditis, the occurrence of multiple arterial 
embolism, and the isolation of micro-organisms from the blood stream : 
the coexistence of these three facts makes the diagnosis of infective endo- 
carditis indubitable. But, as has already been remarked, the diagnosis 
may sometimes be made quite confidently in the absence of a positive blood 
culture in certain of the subacute cases. Seeing that the prognosis is so 
serious, it follows that a diagnosis of infective endocarditis should never be 
made unless convincing evidence be forthcoming. In the differential diagno^^is 
the following diseases call for consideration : 

1. Fneumoniq . — There may be considerable difficulty here, seeing that 
consolidation of the lung is usually present in pneumococcus infection of the 
endocardium. Cafe must Fe exercised, because haematuria and splenic 
enlargement in a case of pneumonia do not necessarily imply infarction. 
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does a positive blood culture in pneumonia necessarily mean endpcaxditis. 
But pi^ecHae, and tbe presence of embdTI in arteries, in a case in which signs 
of val vula r disease and a positive blood culture are present, justify a diag- 
nosis of ijccrative endocarditis. 

2. fmhoid^ever. — A positive Widal test with a leucopema may be 
regarded as almost decisive in favour’^oFtyplioid fever. Typhoid infection 
of jbhe e n^Qg ardium is very 

o. RnmrmUlc fever. — The recurrence of acute rheumatism in a patient 
who has previously developed valvular disease often gives rise to considerable 
anxiety on account of the similarity which may exist between the symptoms 
present and those of pyogenic infection of the endocardium. The rheumatic- 
process may spread itself over several months, salicylates notwithstanding. 
These difficult cases usually occur in children between the ages of 10 to 16 
years. Endocarditis is always present",’ and often there is pericarditis, or 
pleurisy, or hoth. “There may be considerable loss of flesn and markc^d 
anaemia. The form of the temperature chart rarely affords help. The facts 
which help to exclude ulcerative endocarditis are the presence of nod ul es, 
or of chorea, and the absence of petecliise, of luematuria, of enlarged spleen, 
and especially of micro-organisms in the blood stream. 

4. Peliosis rheumatica may cause even greater difficulty, but tlie condition 
is uncommon. The association of fever, purpura, anaemia, albuminuria and 
joint pains in a case of old-standing aortic regurgitation under the writer’s 
care naturally raised fear of infection of the damaged valve cusp. But the 
purpuric spots and the joint pains were bilateral and symmetrical, there 
were ecchymoses in addition to the petechiae, there were effusions into the 
joints, and blood cultures yielded no growth. 

5. Jj^qlaria. — The resemblance is but superficial, owing to the fact that 

in some cases of infective endocarditis the fever may be markedly inter- 
mittent, and rigors with heavy sweats may occur. The absence of malarial 
parasites in the blood and the absence of leucopenia are much against a 
diagnosis of malaria. / 

6. Tuberculosis. — General tuberculosis may be closely simulated by acute 

ulcerative endocarditis with continued fever when the heart signs are equi- 
vocal. But there is leucopenia in general tuberculosis, a sterile blood stream 
(on repeated culture), and signs of embolism do not occur. Sometimes cases 
of infective endocarditis find their way into sanatoria for the treatment of 
phthisis, on the ground that they are cases of “ phthia^ without phys^lcal 
signs.” '''\ "■ - ' - , j ^ ; . 

Prognosis. — As has already been stated, recovery occasionally takes / 
place in the acute, and still less frequently in the subacute form of the/ 
disease. All the same, the diagnosis once definitely established, the outlook 
jis of the gravest, treatment notwithstanding. That the patien_t i§ yiery little 
laffected in general health, that he is extrejpaely hopeful conccillinig.hi8 condi* 
tion, that the state of the heart in itself gives no cause for concern and that 
the number of micro-organisms per c.mm. of blood has fallen very consider- 
ably — none of these things should tempt the physician to abate anything 
from the serious view he takes of the case. Periods of improvement often 
occur, with or withput 8peci0.1 lines of treatment, but the fatal issue seems 
only to be delayed. It is very difficult to surmise the length of time the 
patient will live after the diagnosis is made. If there are already present 
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ilic; si^jKs nitlier of renal or of cai;(liac failure the end is not far olf : wef'ks 
measure it. Otherwise , developments may proceed quite slowly, and the 
patient may live s ome month s. But there remain to be reckoned with the 
various accidents attending_jyqjpn Jbhe dissemination of the endocardial 
vegetations, or the urceratigm of the valves, either of which accidents may 
l)rin£ a^uTa speedy termination. ITot seldom, when it seems certain that 
the course oT*tlie (ITsease has teen checked, death, more or Icaa^udden. and 
due to some purely mechanical cause, cheats the physician and those who 
watch his efforts. 

Treatment. — Preventive Measures. — Reference has been made to 
the undoubted fact that the semrpe of the infecting agent in most cases is 
the mouth or intestine. This suggests that special attention should be 
directed to tliese regions in all persons who are the subjects of valvular disease. 
Oral sepsis of all sorts should receive treatment. Dead teeth, crowned or 
not, should be sacrificed. Septic tonsils should be removed. The condition 
of the intestinal tract should be investigated, and measures adopted to Ipwe r 
the content of streptococci if this appears high. 

OuRATiyE. — The general (non-s^£Cific) measures adopted in the treat- 
ment of all cases of septicaemia are applicable here: plenty of fresh air and 
light, good food frequently administered, and haematinic drugs for the 
amemia. The writer considers that open-air treatment, as for case^ of 
pulmonary tuberculosis, should be adopted whenever possible. The various 
iiKjasiires that have from time to time been tried in order to inhibit the 
bacterial factor in the disease are the following : 

Chemical antidotes . — “ Blood antiseptics ” have, as a rule, proved very 
disappointing in the history of the treatment of septicemia. Q^iipiiae, 
mercury, arsenic, carboiiQ. ^cid, formalin, the sulpho-carbolates and many' 
others, whether administered by mouth, subcutaneously or intravenously, 
lead to no results worth recording. Sajvarsan and its equivalents, given 
intravenously, have not, in the experience of the writer, justified further 
trials, and these reme(iiea.are mot without imm disasters In the matter 
of the production of embolism. Silver salts, in combination with nuclein, 
and colloid silver preparations, have their advocates ; so also Kas yeast ; 
but it does not appear that any of these remedies has a recovered case to 
its credit. More recently, one or other of the hypochlorite solutions has been 
used intravenou.sly, following some promising results in surgical cases of 
septicoGinia. The writer has seen three cases so treated, and although there 
was apparent improvement in two of the cases, there was no cure. Mere 
absence of fever, as already remarked, is of no benefit if the general state of 
the patient is not improved. In one of the cases there certainly ^vas an 
afebrile period of some 12 to 15 days after the treatment (by eusol), but during 
all this time the patient’s general condition was worse than it had been just 
prior to the injection. The technique is simple : from 200 to 500 c.c. of a 
0’05 per cent, solution of the drug in normal saline is given slowly as an 
intravenous injection. In one case the writer tried the effect of a saturated 
solution of ether in normal saline. When considering these methods of 
“ irrigation ” of the blood stream it should be remembered that the c onditi on 
to be combated is not merely on^gf free bacteria in the circulation— there is 
also a very great deposit of bacteria lying in the sub-endothelial tissue of 
the endocardium. 
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Anti-sera , — As most cases of infective endocarditis are of streptococcal 
origin, it was hoped that the use of anti-streptococcus serum might lead to 
cure. The result of a good many trials has been very disappointing. Jifir 
has the use of an a^uto genous s er^m^ as first attemf)ted by the writer in 1904, 
led to any better result? TEe same may be said in general of the use of 
anti-pneumococcus serum in the pneumococcus cases. 

T nocu laUdn . — The experience of vaccine thera|)y in this disease is not 
much more cheering than that of serum therapy. Certainly tln‘ use of 
“ naked ” vaccine has on the whole been singularly disappointing. The 
writer has not had a case so treated which recovered, although*~EETias 
periods of marked and prolonged improvement which he felt could be attri- 
buted to the vaccine. Latham and Hunt have put on record a streptococcus 
case which recovered after the administration of vaccine per os. The writer 
considers the most liopeful method to be bj' the employment of sensitised 
vaccine, augmented in its action by the use of liberal quantities of an auto- 
j genous serum whenever this can be obtained. Tn conjunction with Hemsted 
the writer described a case of considerable duration treated successfully in 
this manner. The infection was in this case grafted upon a congenital heart 
lesion. 

T ra n-'^f sometimes acts as a very useful adjunct to whatever specific 
measures are being employed. 

It would seem that we .‘<till lack a scientific method of control of 
disease process by any of the measures yet adopted. It seems certain that 
cure can only come through inhibition of the bacterial growth in the 
endocardium, and not merely through cleansing the circulating blood of 
micro-organisms. This, and a method of detacliing the thrombi which hang 
from the valve cusps in such a fine state of subdivision that no vessel of 
conspicuous size is obstructed by the particles cast into the blood stream, 
constitute the therapeutic problem with which the j>hysician is faced. The 
chief hope would seem to lie in establishing the diagnosis at a very eftll,)' 
djifiLSO as to employ whatever measures promise success before the veget^i- 
tions have attained any size and tfie sub endothelial colonisation has become 
established. 

Thomas Horder. 

Chhontc or Sclerotic Endocarditis 

(Jh ionic endocarditis is a sclerosis of the valve, and rnav be • ( 1 ) secondary 
to the taciite especially the rheumatic form, which is the nioni common 
event or (2) jirimary. 

iEtiology and Pathology.-- When thecondition is tiny result of a previous 
attack of jicute endocarditis, it is more apt to oianir in (*arlier lib*, the mitral 
valve being more commonly affected ; while if it is prlnmty it is mon* apt to 
occur in middle or later life, the aortie valve being ]nore commonly affected 
than the niitrak 

With regard to the fetiology of primary clironie endoearditis, heredity is 
certainly a factor, and the condition is mi>r<‘ comuKin in m(i]es, and during 
or ai'tcx. middle life, t^ro^iged iTiuscular or mental st^ainj oyei:-mdul^o^^ 
in aiito-mtoJi(aitTc7m^^^ from the teeth, the'tquaUs, 

and the eolon, the various forms ‘of chronic rheumatism and gout, (diromc 
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metallic poiBoniug — partici^arJy that due to lead^ and sui^noimal bJfppd- 
presfiureTxl^r^a the most common causes. Chronic xejQardlseaae proTbsbly 
has no direct relation with primary chronic endocarditis, but the associated 
high blood -pnjssiiii^ is an important causal factor. With regard to sy^lis, 
see pages 888-889. 

When organisation occurs in acute simple endocarditis, the result is the 
formation of fibrous tissue, wliicb tends to contract as life advances, and as 
a result there may be thickening, shortening, puckering, chronic vegetations, 
coalescence of two or more segments, cartilaginous changes, or calcification 
of the valves ; there may also be shortening an 1 thickening of the chordae 
tendinesB and apices of the papillary muscles. These structural changes 
ultimately give rise to permanent stenosis, or incompetence, or both, and 
there is a tendency in these cases to recurrent attacks of valvulitis, resulting 
in still greater deformity. 

In piimaiy chrome endocarditis there is sclerotic thickening of the 
endtx'ardium, often occurring in paichtjs, and frequently associated with fatty 
or calcareous changes, to which the term atheroma is usually applied. There 
may be thickening, small nodular prominences, shoriening, ])uckermg, 
coalescence of tw'o or more segments, and calcification of the valves ; the 
chorda3 tendineae and apices of the papillary muscles may also be affected. 
'Fiiese structural changes also ultimately give rise to permanent stenosis, or 
incompetence, or both. 

Primary ciironic endocarditis is frequently associated with atheroma, 
whicli may be widespread. Wiien it afitects the, aortic valve it may be limited 
to tin* valve,, or, as i.s more frequently the case, maxjaJsQ, aiicnt. the walls of 
the agrta. In the latter event, diffuse dJlatation follow; 
and tlic neighbourhood of the ipputEs of tbe coronary arteries is often in^ 
volyv.d, frequently resulting in narrowing or occlusion of one or both of these 
ve;iaci:; (see |.Kige 800). 

It may iiere be noted that total ei^docarditis is usually of the 
forgj, tlie riglit heart being iuoit commonly affected tlia the left. 

Symptoms. — Primary chronic endocarditis produces no symptoms until 
a certain degree* of structural changes in the valves has taken place, when 
stenosis, or inooinj^eterice, or lx)th occur. 

Fredkktck W. Price. 


CHRONIC VALVULAR DISEASE 

Definition. — By chronic valvular disease is meant a chronic affection 
of the cuB})8 of the cardiac valves, or of the orifices, or both. Not only 
may the orifices and cusps be affected, however, but also the chord® 
tendine® and the musculi papillares. In many cases the cusps are only 
secondarily affected ; to illustrate this it may be mentioned that incom- 
petence of a valve may be due entirely to dilatation of its orifice, or, in 
the case of the auricuJo-ventricular valves, to an affection of the musculi 
papillares or chord® tendine®. Whatever the nature and form of the 
valvular lesion, it gives rise to stenosis or narrowing, which results in 
obstruction to the flow of blood ; or to incompetence, which allows of 
regurgitation ; or frequently to both of these together, Along with the 
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valvular lesions there are usually coincident changes in the cardiac rnuRCuhj- 
ture, the aorta, or coronary arteries. 

The relative Proportion and the Combinations of the different 
Valvular Diseases. — It should be noted that not infrecjiiently more than 
one valve is involved at the same time, especially in the case of rheumatic 
valvular disease. 

If we include what is termed the relati ve variet y of incompetence, tricuspid 
incompetence will be found to be the most common chronic valvular disease*. 
If this be not included, the mitral is the valve most commonly affected, 
accounting for half the number of the cases of chronic valvular diseas*-, 
incompetence of this valve being more frequent than stenosis. When mitral 
incompetence results from a previous attack of acute endocarditis, there is 
usually some degree of stenosis as well ; when it is due to causes other than 
lesions of the cusps, it is often associated with tricuspid incomj)etence. Pure 
mitral ste nosis is comparatively infrequent ; in the process of thickenin^^ 
an3 contraction, there is usually some degree of incompetence. 

In the majority of cases of aortic disease a double murmur is )>resent ; 
but this does not necessarily indicate the presence of stenosis as well as of 
incompetence, for there are other causes of an aortic systolic bruit besides 
aortic stenosis. Aortic regurgitation is very common ; a greater or less 
degree of stenosis, however, not infrequently accompanies the incompetence. 
Pure aortic stenosis, on the other hand, is one of the rarest of valvular 
Tricuspid incompetence is the most common form of right-sided 
valvular affections. It is rarely primary, however, and then stenosis is 
usually present with it, and also mitral or aortic disease, particularly the 
former. Tricuspid incompetence is a common result of mitral disease, there 
being no lesion of the cusps, but relative incompetence of the valve. When 
tricuspid incompetence occurs alone, it is in all probability 
Tricuspid stenosis is extremely rare. Though murmurs with their area of 
maximum intensity at the pulmonary area are common, disease of tlu- 
pulmonary valve is rare, and is usually of jonjjjgg^^ Pulmonary 

stenosis is one of the most frequent forms ot congenital heart disease, and 
is usually associated with other lesions, such as a patent interventricular 
septum ; as an acquired condition it is very rare. Pulmonary incoipp<^*jt;ynpe 
is the rarest of v alvular lesions . /. , , / ' ■ , , , , T , 

— Chronic valvular disease may be of congenital origin (vide 
Congenital Heart Disease), or may be due to a j)revious attack of acut(^ endo- 
^rditis resulting in chronic endocarditis, or to primary chronic endocarditis, 
new-gro^hs, traumatism or, in the (rase of the aortic valve, to syphiliti( 
mesaortitis- Ihis list does not includes relative incomp<^tencc of a valve. 
The causes of acute endocarditis, and also of primary chronic endocarditis, 
have^ been fully dealt with. Wiien chronic valvular disease is due to a 
previous attack of acute endocarditis, it is moje apt to occur in early life, 
and when due to primary chronic endocarditis in middle or later life. 
Neoplasms may arise from thc^ walls of the heart, or from the valves. They 
jarely cause obstruction. A traumatic lesion of a cusp or of the chorda^ 
tendinesB, the result of excessive physical exertion, may cause stenosis or 
incompetence of a valve, and is of much more common occurrence in the 
case of the aortic than the mitral valve. It rarely takes place, however, 
the absence of pre-existing disease of the valve. 
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111 relative inco mpeten ce of a valve the cusps themselves are healthy. 
This is more common on the right than on the left side of tlie heart, and is 
almost unknoNvn in aortic disease, and is not nearly so frequent as in the case 
of the mitral valve. The condition may occur from the following ca uses : 

(1) Dilatation of the cavity of the ventricle — tlijs produces an alteration of 
the relation of the cavity and of the cusps, the segments of which cannot 
[irope.rly a])[)roximate, with consequent regurgitation through the orifice. 

(2) Knlargfunent of the orifice on account of relaxation of the surrounding 
muscular structures ; in those cases tlie tonicity of the muscular ring is 
impaired, and the cusps do not completely come together. (3) Enlargement 
of the ventricular cavity and dilatation of the orifice combined. (4) Shrinkage 
or stretxiliing of the inusculi papillares or cliordfc tendinete as a result of 
tliscasc. 

Pathology. — See chronic endocarditis and syphilitic mesaortitis. 

Effpicts of Valvular 1)isp:asp: vvos thk Walls of ihp: Heart and 
oi'HER Oroans. — In the case of stenosis of a valve, there is beyond the 
narrowe.d orifice a tendency to a diminished blood supply, and in con* 
sequence to diminisioid general nutrition. As the progress of the narrowing 
of tlie orifice is as a rule slow, the muscular wall of the chamijer immediately 
behind tlie orifice usually hypertrophies, this process enabling the chamIxT 
to overcome the obstruction, and being referred to as “ toinpensatoiy ” 
li vjiertrophy. In a large majority of cases there is also dilatation, owing to 
the fact that tfu' cardiac chamber bas to accommodate a larger amount of 
blood than normal, 

In the case of valvular incompetence, on the other .hand, there is not 
necessarily a <iiminishcd blood sup])ly beyond the orifice. The cavity immedi- 
ately behind the orific(‘ has to accommodate the regurgitant stream of blood 
in addition to the norma! amount of blood arriving in tin* normal manner, 
ami, lliereforc, an increase in its ca]>aeity is necessary: in other words, 
dilatation occurs. This excess of blood must be propelled with each systole 
of the chamber, wltli resultant hypertrophy of the muscular wall. It can 
be readily understood that in order to maintain the circulation adequately 
it is necessary that a larger quantity of blood be propelled, in order to com- 
pensate for the amount of blood which regurgitates. In this way dilatation 
with hypcrtrojihy ensues, the former being greatt r than in the case of pure 
stenosis. 

When in valvular disease di latation is not in e xcess oi.Jiypertrophy we 
have what is termed complete or perfect ^coinpensation.’* Wiien dilatation 
is in exees^OiJiypcrtraphy, we have falTiire or loss of “ compensation." ~'Th 
order tliat hvpertro{)hy may lake place there must be an inherent capacity 
for development in the cardiac musculature. This is greater in the young, 
and is more notable in the case of the ventricle tlian tlie auriclm and of the 
left rather tlian tlie riglit side of tlie heart. It should also be noted that the 
nutrition of the myocardium is a most imj)ortant factor in determining the 
relative preponderance of iiypertrophy and dilatation, as for the develop- 
ment of full hypertrophy an adequate blood supply is necessary, and in this 
connection the state of tlie general nutrition, as well as the anatomical and 
plivsiological condition of the coronarv arteries, are factors of considerable 
iin[)ortauce. In any circumstance, however, long-standing hypertropliy is 
apt to be followed by dilatation. 
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Valvular disease of the left side of the heart is apt to cause dilatation 
of the pulmonary veins and capillaries, giving rise to passive hyperaemia and 
oedema, dilatation of the pulmonary artery, and subsequent changes in the 
right side of the heart. Valvular disease of the right side of the heart is apt 
to cause dilatation of the venm cavae and their tributaries, and consequent 
cyanotic changes in the liver, spleen and kidneys, chronic venous congestion 
and catarrh of the mucous membranes of the hollow viscera, oviema or 
anasarca, and transudation of fluid into the serous sacs. 

Passing to the consideration of the different valvular lesions: In pure 
aortic stenosis the left ventricle hypertrophies, it may be in a very great 
degree. For some time — perhaps for a very considerable time — there may 
be no corresponding degree of dilatation, although some believe that dilata- 
tion of slight degree is always j)resent. In time, however, the degree of 
dilatation increases, and still 1 iter, owing to dilatation of ( he ring su[)poiling 
the mitral valve, relative mitral incoiujietence and regurgitation into l(ie l«*ft 
auricle may occur. In that event, dilatation and hypertrophy of the hdt 
auricle, passive hypenomia of the lungs, and changes in the right side of tlie 
heart are apt to supervene. 

In aortic incompetence, dilatation and iiy|)ertrophy of the left ventricle 
take place. These reach their greatest limit in this form of valvular disease, 
and there may be enormous enlargement of the heart, the organ in such cases 
being spoken of as a beefy heart ” or a “ cor bovinuin.'’ The balance 
between hypertrophy and dilatation for the time may be perfect ; but later 
on the dilatation may become greater in degree than the hypertro})hv, and 
cardiac failure supervenes. Mitral incompetence may ensue, either as tin- 
result of dilatation of the ring supporting the valve, or owing to damage to 
the cusps due to their being subjected to strain. 

On account of the regurgitation of blood into the left ventricle, the peri- 
pheral arterial circulation is apt to suffer. The difference between the arterial 
pressure during cardiac systole and diastole is augmented, and there is a 
rapid fall at the beginning of diastole ; as a result the flow in tlie arterial 
system is less continuous. The larger vessels near the heart are subject to 
great variations in blood-pressure, while the distal vessels do not receive the 
blpod^upply which they^^get in health. Further, the coronary arteries are 

undergo degenerative clianges : 
as a result of these changes the myocardium in tiifn sufTers from an Insufficient 
blood supply. 

In mitral stenosis the left auricle hypertrophies. There are some who 
believe there is always coincident dilatation also, but others ar<‘ of opinion 
that it is only wIkui cardiac failure supervenes that dilatation of that cliamber 
occurs. In a mild degree of steno.sis there may be, for a time, enlargement 
of the left auricle only. Plveiitually, however, in the great majority of 
cases changes occur on the right side of the iu^art. Th(‘ increased pressure 
in the left auricular charnlx'r causes ob.strmiion to the return of lilood 
from the pulmonary veins. This results in increased pressure in the pul- 
monary circulation, and a greater demand is put upon the right ventricle, 
which as a consequence hypertrophies. Comfiensation is then said to be 
complete. Hypertrophy is usually accompanied by some degree of dilatation. 

In time the dilatation increases, and relative tricuspid incompetence (to be 
descril>efl later) may sujiervene. The pulmonary artery and veins some- 
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times become atlieroinatous, on account of tlic increase of pressure. In 
mitral stenosis the quantity of blood passing from the left auricle to the left 
vcntiicle may be less than normal, and when this is so the latter chamber 
has less blood to propel into the aorta, so that in uncomplicated mitral stenosis 
the left ventricle may be actually smaller than normal. In a considerable 
proj)ortion of cases of mitral stenosis, however, there is a certain amount of 
hypertro[)hy of the left ventricle. This may be due to mitral regurgitation, 
aortic valvmlar disease, pericardial adhesions, supernormal blood-pressure, 
arterial diseasCj or kidney disease. When ihen* are pericardial adhesions 
there is aj)t to be dilatation and hypertrophy of the whole heart. The 
immediate efT(‘,ct of mitral incompetence is dilatation of the left auricle, since 
that chamber has to accommodate the regurgitant .stream of blood in addition 
to the normal amount of blood arriving from tlie lungs by means of the 
pulmonarv veins. In this case also to di]a1atif>n is added hypertrophy of 
the auricular walls. As a larger quantity of blood is driven by tlie auricle 
into the ventricle during auricular systole, dilatation of that chamber occurs, 
and its walls hypeitroj)]! v. ('hanges in the pulmonarv circulation and 
right side of the heart, as described above, may iollow. 

In pulmonary incompetence, hypertrophy and dilatation of the right 
ventricle, and usually of tlie right auricle also, occur ; in tricus])id stenosis 
there is hypertrophy and a certain amount of dilatation of the riglit auricle ; 
while in tricuspid incompetence, dilatation, and sometimes liypertro})hy, of 
this chamber takes [)Iace. There may follow dilatation of the vona^ cav8e 
and their tributaries, and consequent chronic venous congcsthu] ami other 
systemic changes as already described. 


Aortic Stenosis 


Aortic sren<)^Is may be abs(diite or relative. In absolute stcm)sis the 
orifice is less than its normal size, while in relative stenosis the size is 
normal, hut dilatation of the aorta just above the valve is present. 

iEtiology. — Aortic stenosis is more commonly found in middle or later 
life, and in mules. Absolute stenosis may be due to a previous attack of 
acute ciulociTnlTtrs^^ which case the mitral valve is also as a rule similarly 
affected. It is, however, commonly due to primary chronic endocarditis, 
and is for this reason more common in middle or later life and in males. 
8yptulitiQ....^t^osaortitis is occasionally the cause. The affection may be 
congenital, and is rarely due to injury, direct or indirect. 

Symptoms.- WMien aortic stenosis is the result of a previous attack of 
acute endocarditis, the subjective symptoms are as a rule long delayed, and 
indeed the condition may be latent all through life. The most common 
subjective symptoms are giddincvss, sleeplessness, a sense of oppression or 
constriction behind the sternum, pain and dyspnoea on exertion. Later, 
dilatation of the left ventricle and relative insufficiency of the mitral vaK^e, 
and ultimately dilatation of the right aide of the heart, may occur. Even 
when the stenosis is the result of jirimary chronic endocarditis, so long as 
the lesion is slight, there are usually no subjective sympt(mis ; when, 
however, this ivS oonaiderablo, the symptoms just enumerated may be 
present, and angina pectoris may be sujieradded. ^ > 
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The pulse is sometimes very characteristic; indeed, not infrequently, 
the diagnosis of the lc.sion is grently assisted by the jieculiiir character of the 


Fig. ()2.- iSpIiygtHo^rani from a ra.so of aortic sleiio.sis. 

jiLilsc. In moderate decrees of stenosis the pulse imiy not show any striking 
abnormal features. As the lesion increases, Jiowever, it becomes infrequent, 
and the sphygrnogram sliowa a pulse of smaller amplitude, the percussion 
wave is oblique, and the su mmiT Ts“gradual and slow, while to the huger 
the pulse is full between the beats (Fig. 62). It may be 
of the bisfeiiens type. When in addition to stenosis aortic incompetence 
is present, which is not uncommon, the pulse which i.s cliaraeteristie 
of the former will be modified by the latter condition. Tiie blood-pressure 
is variable ; it tends to subnormal, but is often supernormal, a.s tlie n^sult 
of coexisting art eniil' disease, or chronic interst itianiejdiritis. When aortic 
stenosis is associated with atheroma, as is frequently the case, the vessid 
wall may be thickened and tortuous. 

Almost always there are signs of hypcrtroiiliv of the left ventricle. Tliere 
i.s sometimes a certain amount of bulging of the piSBcordiiim. The ajiex- 
beat isdisjdaced chiefly downward.s, — it may bo as far as the sixth intercostiil 
space or lower, — but as a rule only slightly outwards. Tlie area and force 
of the apex-beat arc increased ; it may be heaving or thrusting in cdiaracter. 
A characteristic sign of aortic stenosis is a gradual, slow rise of the apex- 
— a “slow heave,” — which is sustained. A thrill, systolic in time, is often 
palpable ; tins Has' its maximum intensity in the aortic area, and ma\- l»o ft'lt 
over the whole praecordiurn, and, indeed, sometimes all tiu' eliest and 
the largo vessels of the neck. On percussion, tiie area of deep cardiac im- 
pairment is alrao.st always increased, the enlargement Iieing chiefly down- 
wards, and to a less extent to the left, while in uncomplicated cases the right 

( border extends very little beyond the normal limit. The area of superficial 
cardiac impairment is as a rule unaffected. On auscultation, a systolic 
murmur is audible, with its poiiit of maximum intensity in the aortic area, 
or over the manubrium sterni, or to the left of the sternum. The murmur, 
liowever, may be audible all over the chest, and even at the back, in which case 
I it is loudest at the leyyl of the fourth vertebra close to the left border of the 
spinarcoTumn. The direction of selective propagation is upwards along the 
vessels of the neck. It is usually loud, and has been heard several feet away 
from the patient. It is generally rough and grating, but be ]cuq.sicai, 

I or soft and blowing. The first sound m the mitral area is sometimes Ipug, 
low in pitch and muffled — as mliypertrojihy of the left ventricle from other 
causes. Tlie seco nd,.3QUnd.,iQ. the aortic area varies considerably in loud- 
ness, largely according to the nature of the lesion of the valve (for example, the 
fusion of the cusps may be such as not to allow such apposition as is necessary 
to cause an aortic second sound), and the presence or absence of arterial 
disease. It is usu^y dMnish^^ be i>ractically aksent \)vS 

occasionally may. BtTToud^ Later, owing to dilatationn^ th(' 

ring supporting the mitral valve, relative initral incoin{)etcnce may occur, 
when enlargement of the left auricle, passive hyperamiia of the lungs, and 
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changes in the right side of the heart are apt to supervene ; diminution of the 
force of the apex-beat and increase to the right of the area of cardiac impair- 
ment are among the other {)hysical signs to be noted. 

Diagnosis. — It is not sufficiently appreciated that it in justifiable to | 
make a diagnosis of aortic stenosis from the mere f reseme of a systolic murmur f 
over the aortic area, additional evidence being raptired, as the 'murmur may he\l 
due to other causes. * 

A diagnosis of aortic stenosis can readily be made when the ohai’acter- ^ 
istic pulse and apex-])cat, an aortic systolic thrill and murmur, witE’^ttic ' 
direction of aelectiyg, propagation upwards along the vessels of the neck, 
and a diinimshej or absent arc present. These features com- 

bined distinguish the condition from others that may give rise to a systolic 
bruit with its ])oint of maxinjiim intensity over the aortic area ; when, 
however, only one or f<‘w of these characteristic features are ]ues(‘nt, diffi- 
culty witli regard to the. diagnosis may easily arLse. An anacrotic j)ulse is 
characti'rist ic, but not pathognomonic, since other conditions beside.^; aortic 
stenosis may ])roiluce it ; nevertheless, it is of greater diagnostic value than 
pulsus bisferi(‘ns. Wldle the presence of a thrili is a valuable diagnostic 
sign, it should la* rem(‘ui))ered that it may also be found in dilatation of the 
aorta. A systolic murmur with the direction of selective ])ro])agal Ion up\v arch 
aToiig the vessels of tin* luick is at least strongly })resumptive, and, in the 
opinion of .some, is aliu(K''i .*^11111010111 evidence. 

(^ortain (‘onditioiis must 1)0 excluded in considering the diagnosis of 
aortic steno.sis ; among these an* bruits due to aiuemia, cardio-pulmonary 
or cardio-respiratory iiiuniiurs, jailmoiuiry stenosis, patent ductus arteriosus, 
jto'ssure upon the aorta by a mediastinal tumour where no definite pulsation 
is })rcscnl, mere roughening or stiffness of the aortic cusps or orifice, fusiform 
dilatation of the aorta just above the valve — what is called “ relative 
Stenosis and aneurysmal dilatation of the ascending aorta. 

Ha-niic murmurs are always systolic in time, and are most frequently 
heard iir*the 'ptitihoriary area, next most commonly in the area, the 

tricuspid area, and the aortic area — in the order named, the last named 
being comparatively rare. The bruit du diable ” is frequently present 
as well. Cardio-pulmonary murmurs arc not absolutely synchronous witli 
tlie beginning of systole or diastole and may precede or follow either ; the 
[)oint of maximum intensity does not coincide with any of tlie valvular 
areas, the murrnurvS being usually heard best over the margins of the lungs ; 
and tlu’y vary with the phases of respiration. One point alone is sufficient 
to distinguish aortic stenosis from pulmonary stenosis ; in the latter the 
murmur is never propagated, iutu .- the. Ufts^ies at the root of the neck. 
Further, the character of the respective p3il§.ea differs materially, while in 
aortic stenosis there is evidence of hypertrophy of the left, and not^of 
the right, ventricle, and the apex-beat is characteristic. The physical 
.signs of patent ductus arteriosus are described elsewhere. In the 
case of pi(‘ssurt‘. upon the aorta by a mediastinal tumour where no delin’ te 
pulsation is to be felt, the murmur is often audible over the vessels of 
the iKM.k. An area of impairment may usually be detected, however, and 
there is rarely any alteration in the character of the secoipd^^ftuzui. When an 
aortic systolicn)rml Is due merely to rougFenSng oi* stiffness of the aortic 
cusps or orifice, there is an absence of the characteristic f)ulse, of hyper- 
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trophy of the left ventricle in a young person who is free from kidney disease, 
and of the characteristic apex-beat. In fusiform dilatation of the aorta just 
above the valve, the murmur is often heard over the vessels of the neck, but 
occasionally the area of impairment at the level of the second and third 
costal cartilages extends farther out to the right than the normal limit, 
and the second sound is not only accentuated, but is low-pitched, ringing, and 
usually audible over a much wider area. As a rule, there is very little diffi- 
culty in diagnosing aortic stenosis from aneurysmal dilatation of the ascend- 
ing aorta. 

Prognosis. — In the opinion of some the prognosis of pure aortic stenosis 
is more favourable than that of any other chronic valvular lesion ; others 
again place it after mitral incompetence. In my experience, it largely 
depends upon whether the affection is due to a previous attack of .acute 
endocarditis, or is the result of primary chronic endocarditis ' Tn the former 
case, the lesion is less serious than any other chronic valvular lesion, and the 
risk of sudden death is slight. In the latter case, however, the prognosis is 
less favourable than in mitral incompet^fice, as degenerative processes are 
apt to be.progfeseive, and while tliese may be limited to the valve, more 
frequently they affect the walls of the aorta also. The neighbourhood of 
the nioutiis ofthejQQiQuary also b often iuvolved, and partial occlusion 

of one or both of these vessels is of not infrequent occurrence ; in this cas(\ 
chronic myocardial degeneration is likely to ensue, and sudden death may 
result. ;• ■ ■ ■•'" f-y / 

Treatment. — This (togethtr with the treatmfent of the other forms of 
chronic valvular disease) will he discussed later. 

Aortic Incompetence 

iEtiology. — Aortic incompetence is more commonly found in middle or 
later life, and in males. There are three main causes. (1) A previous attack 
of acute endocarditis, in which case the mitral valve is, as a rule, similarly 
affected. This is the commonest cause of the condition i n vounj < ^ 

(2) Secondary involvement of the valve by syphilitic mesaorlitis of tlie 
ascending part of the aorta just almve the valve is an important cause, and 
should always be tliought of in a person who has not suffered from a previous 
attack of acute endocarditis. (3) EYimary chronic endocarditis, more 
particularly when the affection occurs at a later period of life. Aortic 
incompetence is the most frequent cardiac lesion due to injury, and may 
follow sudden phjjabal-.oyeiatdC^^ a rupture of a valve segment ; 

in such cases it is apt to end fatally. The condition is extremely rarely of 
congenital origin. inco mpetence of the aortic valve is almost 

.unlmo tgoi. In relativT^incomi^ence TKereTs no afiecfioli^ 
menls, rne incompetence being due to stretching of the fibrous aortic ring — 
in other words, to widening of the orifice itself. This may occur in great 
dilatation of the commencement of the arch of the aorta. 

Symptoms. — There may be an absence of subjective sym})1oms for 
some time. When the condition is due to primary chronic endocarditis, the 
onset of symptoms is usually very i nsidious. When of syphilitic origin, sec 
pages 889-891 . Shortnes s o f , breaj^h b'n n is ])erhaT)8 the most frequent 

symptom. The lacejTusu^^ jJallid atuTlTirxious^ although in so!vn‘ eases 
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the colour in Hushed ; wiiile if j'elativ(3 mitral incompetence supervene, the 
facies resembles tlijft. of mitral dis(‘ase. Cerebral symptoms are mor e apt 
to oc cur eiif l y tlian in mitral disease, the patient complaining "oF giddiness, 
syncopal attacks, hcadaclie, or sleeplessness. Preecordial pain is usually 
more severe in aortic than in mitral disease. At first there may be merely 
a sense of oppression behind the sternum, becoming worse on physical 
exertion ; or there may be more or less continuous pain. Ultimately, 
angina pectoris is a}>t to occur, esp(;eially when th(‘ lesion is due to primary 
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ell ionic (aidocaiditis, or to .syphilis. Angina jieetoris ma \' be associated with, 
or alternate with, syncopal attacks. The patient may complain of palpita- 
tion. There, may ])e a sensation of beating in tlie head, n ose bleedm g is not 
a rare occurrence, and there may bi‘ loss of flesli . 

Whether tlie lesion is post-rheumatic or not, increasing dyspncea, cougli, 
hjomoptysis, physical signs of pulmonary congestion and cedema, especially 
of tfie bases, hepatic enlargement, dropsy, and other evidence of mitral 
incompetence and dilatation of the right heart, may supervene ; while in 
the late stages mental symptoms, such as delirium, hallucinations, delusions, 
or even a suicidal tendency, may be present. 

The typical pulse is very characteristic, and is called the collapsing, the 
water- l;auimerj or Corrigan’s pulse. Its collapsing character mayTie intensi- 
fie.d by raising the arm above the Lead, and tins method of examination 
should always be emjtloyed in suspected aortic regurgitation. The typical 
pulse is one of great am jditude. with an abrupt upstroke and a sudden Wl, 
The tidal wav e mlTy eog.sidpja.h]p^ but Is maintained 
perjoy], the dicrotii; notch falls low ori thy.. do while the dicrotic 
wave may be ’ ‘wel l mark:e d, small, or altogether absent (Fig. 63). The 

Pro. 84. SphypmojyraTn from a ca.sr of aortic stenosis and incompetence. The chnrnr'- 
teristic pulsa of flic latter condition is modified by the presence of '^tenosis. 



artery is emjity ludwtam the beats. When in addition to aortic incompetence 
stenosis is present, the characteristic pulse of the former will be modified 
by the latter condition; this is grent dic^np^tic im^c^tance insterwsisl 
(Fig. 64). A high pulse- pressure* is" almost invariably a feature of aoitic| 
incompetence ; the minimum pressure is sometimes considerably below 
and the maximum sometimes considerably above, the normal. When the 
condition is associated with atheroma, as is frequently tlie case, the vessel 
wall may be thick and tortuous. A characteristic feature of aortic incom- 
petence is exaggerated pmlsation of the arteries ; this may be especially 
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noted in the carotid, temporal and brachial arteries. Increased pulsation 
of the retinal arteries is sometimes to be noted with the ophthalnibscope. 
The phenomenon of the capillary pulse may be observed, and piilsafion in 
the superficial veins, especially in the veins of the back of the hand, when 
hanging down, is sometimes to be noted. In the opinion of some writers, 
f)ulsation over the ii})per part of the prax'ordium, and in the second and third 
right intercostal spaces, is occasionally to be noted, even in the absence of 
dilatation of the aorta. 

In aortic incompetence signs of hypertrophy of the left ventricle are 
almost constant, and there is some bulging of the prsBcordium — it may be to 
a considerable extent. The ajicirLeat is riispJiiC.c‘d, sometimes to a marked 
degree ; the displacement is to some extent outwards, but more markedly 
downwards, sometimes reaching to the sixth or .seventh interspace and the 
mid-axillary line. The extent and force of the beat are usually considerably 
Increased, and it is frequently heaving or thrusUpg in character. 

A diastolic thrill is rarely ipresent ; when it is, its maximum intensity is 
not infrequently a.t„a lower level than the aortic, area, and may even be felt 
towards the lower part of tlie sternum and in the ncigh])ourliood of the a{)ex- 
beat. 

The area of dee]) cardiac im]>airment is usually inerease<l downwards, 
it may be markedly so, an.l to a sliglit degn'o to the left. In uncomplicated 
cases the right margin of the heart extends only a little beyond the normal 
limit. On auscultation, a diastolic murmur is audible, which may continue 
for a variable distance into the long pause, bec'oming fainter and fainter. 
\lts point of maximum intensity is \ery vaiiabie, the typical j)osition being 
/lover the inner end of the second right intercostal cartilage. Freqiu.mthp 
’however, it is in the second left space, or immediately over the sternum, 
^ore rarely it i.s at a lower level than this, approaching even tlie h^\ el of the 
>fpex-bcat, and in tlie writer’s experience more often nearer tin* left than thy 
right border of the sternum. I'he murmur has a tendency to be ])j‘opagated 
do\\uiwards to\\mr3s tlfe Tower end of the sternum. It is often heard over 
a wide area, and is usually soft and blowing, but may be musical, and more 
rarely rough an?! grating. An aortic, .systolic bruit Is also usually present^ 
but, as has been already pointed out, its presence docs not necessarily indicate 
stenosis. The second sound may be audible or may be absent. The first 
[sound at the apex is sometimes long, low in pitch, and muffled. Aualin 
i glint believed that in certain ca.ses of aortic incompetence a ])n‘syslolic 
I' murmur is audible at the apex, and most writers agree with him. A.diastqlic 
|Mnurmur may be audible in the carotid, brachial and fgg^ qml ^ ytyyies ; the 
last of these is referred to as the murmur of Durozjez. J^hysical signs of 
dilatation of the aorta are sometimes also presents 

Later, dilatation of the left ventricle may occur, in which case tiie force 
of the apex-beat becomes diminished, and the loft border of cardiac impair- 
ment is found to have extended still farther t<> thv left. Owing to dilatation 
of the ring supporting the mitral valve, relative mitral incom|)ctence may 
supervene, and then enlargement of the left auricle, passive hypera.'inia of 
the lungs, and changes in the right side of the heart are a])t to supervene, 
so that the area of cardiac impairment is also further displaced to the 
right. 

Course. — The course of aortic incompetence i.s very uncertain. 


Ora dual 
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cardiac iaiiure is the rule, but, on the other hand, death may occur suddenly, 
from syncope or angina pectoris. 

Diagnosis. — There is little or no dilTiculty in recognising aortic incom- 
petence in th(‘ great majority of cases. The characteristic radial pulse, the 
high pulse-pressure, the greatly exaggerated pulsation of the arteries, the 
physical signs of hypertrophy of the left ventricle, the characteristic murmur, 
capillary pulsation, and, rarely, visible pulsation in the superficial veins, 
present a definite clinical picture with regard to the diagnosis of which there 
should be no mistake. It should be remembered, however, that the 
phenomenon of the capillary j)ul8e and pulsation of the superficial veins 
are occasionally also seen in other conditions. The murniur of Duroziez 
is p^hp^llQjXU?.nic ^ 

"When the point of the maximum intensity of the murmur is in the pul- 
monary area, the condition may be mistaken for pulmona^^ incompeten ce. 
In tins (3 vent, tlie points which should be remembered Tn considering the 
(litTerential diagnosis are tliat pulmonary incompetence occurs more frequently 
in varly life, that the pul;^ is not c ollaps in g in ch a r a cter, that there is an 
al)^(»nce "bl greatly exaggeT aTcd_j;jIl^tl^ and of capillary 

pulsaimn^ that tliere is evuhmce of hypertroph of the right, and not of 
the left, ve ntrielC j and that the accompanying murmur is very rarely" pro- 
pagated as farHown as t^e ajpex of the heart, and is never audible over the 
earoliT T)yspn;ru, cyanosis, and clubbing of the fingers are also 

more suggestive of pulmonary incompetence. It should be remembered, 
however, that both lesions may occur in the same individual, in which case 
theni is usually a tilending of the physical .signs of both conditions. I ha\-e 
occasionally seen a diagnosis of mitral 3 tenQsi.s made in cases of aortic incom- 
pct(‘nce, when tin* point of maxTraum intensity of the diastoiic bruit — 
especially when the bruit is only audible towards the latter jiart of the long 
pause — is as low as, or lower than, half-way down the sternum and on the 
left side of the middle line, and especially so wdien it is near the apex-beat. 
The points of diilereuUiiL diagnosis are the following : In mitral stenosis the 
pulse is markedly di fferen t fern "^trh at of aortic incompetence, and, further, 
there is an absence of gFcatly ex agg erated pulsation pf the arteries and of 
capillaiy' pulsatiph, Tliere is e\adcnce of hyy>cTtrpphy_pf th^. r^ autLilOt 
of the left, ventricle, the mur mur is ha rsher m character, the first sound is 
3hori;,lilaiqa aud*xl^ the’area of tEe thriU and murmur is u8ualTy*"very 
limited. The diagnosis of syphilitic aortitis is discussed on pages 890^91. 

T¥ognosis. — The prognosis of aortic incompetence is usually serious. 
Sudden death is more frequent than in any other form of chronic valvular 
disease, and may occur even when there are no indications of cardiac failure. 
In attempting to form a prognosis, we should endeavour, among other 
inquiries, to ascertain the extent of the lesion, and whether it is due to a 
previous attack of acute endocarditis, or to primary chronic endpearditis 
or to syphilis, the condition of the myocardium and coronary arteries, and 
whether the affection is stationary or progressive. In the absence of cardiac 
failure, the pulse-pressure is an indication of the degre<3of aortic incompetence. 
When the lesion is tlie result of a previous atteck of acu^ epdocariditis, tlic 
prognosis IS, other things TreTn^’eqiiar,''*lnuc^ thap. 

due TH pritnary chronic endocarditis or tq^jpliilis ; indeed, if there be no 
indications Trthe and character of the piilse, the 
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pulse-pressure, and the size of the heart, exhibit Jittle or no akeralion, and 
if the murmur accpiupany, but do not replace, the second smind, the patient 
may live to an advanced age r' If, on the other hhfrd7*the lesion be dui‘ lo 
primary chronic endocarditis, and lx? progressive, the patient in all proba- 
bility will not survive for more than 4 or 5 years. Knr sy})hilitie aortitis, 
see page 891. 

It is a matter of vital importance to ascertain whether the myocanllan. 
and coronary arteries are also afi'ected. In this connection it may be noted 
that, when the affection is due to a previous attack of acute (‘udocarciil is, ti.* 
myocardium and coronary arteries may not be imidcated for a long time 
and niav even escape altogether; whereas, when Hue to priniarv chroni! 
eudocardiris or To sypiiilis, they are aj)l u> be ullei'ted at an e.irly period. 
Needless to say, when aortic iiicoinp(‘f(‘nee is due to rupture (4 a cu.'^}>, the 
prognosis is still gravau*, and a fatal termination may rapidly sn [W'rverre. 
When the result of dilatation of thr orifice, tie* allection is likely to be pro- 
gressive. Syncopal attacks and attacks of angina p(‘ctoris are of grave 
significance. The gravity of the prognosis is in every easi' increased i>y 
widespread atheroma ami kidmpv disease. 

Mitral Stenosis 

iEtiology. Mitral steiiOvsis is always organic. It commences much 
more commoiily in early Ittg, and is mimh mm-e fn'queni in fe n rat e s than in 
mahps. It is usually the result of a previous attack of acute "Tm3o ca rd i t i s . 
Tt*soraetiijUtvs originates in adults as a result of primarv chnuxiu-uiidoearditki, 
not infrequently in association with chronic brierstiti^ nejiiritis. 1t> a not 
inconsiderable proportion of cases its letiologv is obseiiiv. 

Pathology. — In mitral stenosis the commonest type of lesion is for the 
cusps to be united by their margins ; but it may be situated els(‘ where, as. 
for example, at the level of the auriculo-ventricuhir ring. Wliet? tin- hs-^ion 
consists of a union of the margins of the cusps, two \veil-niark(‘d ty};es of 
stenosis may result. — (1) The “ fuuncl'sha[)cd mitral, " w hich is more common 
in childhood ; and (2) the “ button-bole mitral.’’ which is Iry far the more 
common in adults and persons of advanced years. 

In the former, the united cusps form a funnel-sliaped membrane wdiich 
projects downw^ards into the left ventricle, the wide mouth of the funnel 
being situated at the ring, and the smaller end being drawm down tow^ards 
the apex of the heart, by shortening of the chorda? teiidinea; and papillary 
muscles. In the case of button-hole stenosis, the united cu8}>a form a dia- 
phragm, perforated by a narrow slit-like aperture, which almost closes tlie 
orifice. A combined form, that is, a funnel having a narrow' slit at its lower 
end, instead of a circular aperture, has also been described. 

Symptoms. — In mitral stenosis there is not very infrequently an absence 
Qf subjective symptoms for many years, except that dyspnma, palpitation, 
or pr»cordial pajn may accompany any sudde n sev ere demand niaJe on 
the cardiac mugcle . Later, the heart muscle is liahla-ta dilatation 

may result. Dyspnoea is indtreed by less and less effort, c ough is a frequent 
symptom, the pati^ris liable to attacks of bronchitis anobroncho-pgjPu* 
monia, palpitation and prascordial pain may be present, and epistaxfs, 
ptysis and Ittfatc tioh iriay occur; embolism is of more frequent occurrence 
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iQ mitral stenoBiH than in any other variety of chronic valvular disease. 
There is often a persistent cjuaj ky A us h <^er the cheeks^ an(Lclij]^n£ of^he 
lt n g er:-eadi 3, p;ra(iual ,%sh, and, In the young, stunted "]^ow£E"ltre 

somBTfTnes to be noted. Later, there may be* livhUty the lips* ear* tips, 
and cheekH, and puihncB .s around the anJ^eH in the evening. Ultimately 
dyspncBa may l)ccome continuous, and there rnay’TardfEEophc^ and cardiac 
asthnia, especia lly at ni^ht-tj jRxc, sl^.plftsanj^s and 4:eatl<i8SD^ evidences of 
congestion liit)g Ft and hydro-thorax, a sajlo^y. hue of the 

skin, water V hTIrTSained marked cyanosis, loathing of lood, 

vomiting, enlaTgeihent cu IheJlver and spleen, ascites, anasarca, and albii- 
n lino us and somctrmes snioky jjixiue. SuddefT death is rare, a fatal termina- 
tion being usually the residt of gradual cardiac failure. 

The sulijects of mitral stenosis are liable to subacute and acute rheumatic 
attacks, aiul chronic renal disease may be a complication. 

r.sualh' 1 iie [iiilse is small, the up.strok<‘ being short and soon attaining its 
inaxiiuuni, the pulse -wave is Jong, and dicrotisin is absent (Fig. 65). 
The Tnaximum blood -prc^ure"ls usually rather below the normal, but the 
minimuiu ]>ressure is rather high, so that the pujse is full between tlie beats. 
When cardiac failurr supervenes, botli the .systolic and diastolic pressures fall. 



i n,. C.'t. S|i)iyi')iu>^iiuaH li(>)n eases i)f iiiitral .stenosis, 

whiQh w.. \vith.^tU'icuJar|^ 

fibrillation is often fwutui di niiirftl^enom's w it h cardiac failure. 

On inspection and palpation the following points may Le noted in cases 
of pure mitral stenosis. Sometimes, more especially in children, there is a 
certain amount of bulging of tlie pifflcordiiim in the region of the ensiform 
cartilage, due to enlargement of the right ventricle. The apex-beat may be 
in the normal position or displaced. In pure mitral stenosis the displacement 
is usually directly to the left, it may be l>eyond the nip{>le line ; less frequently 
it is also somewhat downwards. The apex-beat may be normal, difiuse or 
indefinite. On palpation, there is sometimes a peculiar sudden tap communi- 
cated to the fingers, which is very characteristic. Not infrequently there is 
pulsation in the epigastrium, diastolic in time. There may be a lieaving 
impulse in the epigastrium and over the lower sternum and costal cartilages 
when marked hypertrophy of the right ventricle exists ; in these cases this 
is the chief impulse, being more marked than that of the left ventricle. 
Occasionally there .ia. pulfiaJdoja.jjilbjSLJt'hk^^ 

near the sternum; this may be due Jo enlargement qI ia,T:fcBXAoaU£| 

or of the purmdhar y:.aitnLy, 

In many cases there is a thrill, having its maximum intensity at the apex 
or somewhat nearer the parasternal line. This may be absent at some periods 
and present at others ; it may be absent when at rest, and in evidence after 
exertion or when the arms are extended. Examination for the characteristic ! 
thrill and murmur of mitral stenosis should be conducted with the patient j 
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lying down, sitting up and inclined forwards, standing uj) with the arms cx- 
' tended, and after gentle exercise. The thrill is usually [iresystolic in time, 
^ but may be diastolic. When presystolic, on palpation of the pr©cordium there 
is a sensation communicated to the hand resembling that produced by the 
purring of a cat. Sometimes an impulse may be made out at the base of the 
heart, coincident with the closure of the semilunar cusps, with its maximum 
intensity in the second left intercostal space. 

On percussion the area of cardiac impairment may be found to be iiri* 
altered when the obstruction is slight; but usually the transverse diameter i.s 
increased, especially to the right. The left border may be displaced outwards, 
even beyond the nipple line. The upper border of the area of impairnumt is 
sometimes found to be higher than normal, and may reach as high as the second 
costal cartilage, and an extension of the area of impairment outwards along 
the third and fourth intercostal spaces, due to enlargement of the right auricb*, 
may be occasionally detected. 

On auscultation the physical signs are very characteristic. In the large 
majority of cases a murmur is present. This may be audible at some times 
and not at others. It is heard at the apex, or betweem this })oint and the 
left border of the sternum. The murmur is usually presystolic in rhythm ; 
as in the case of the presystolic thrill, it is duo to the systole of th(* amide 
driving blood through a narrowed orifice, and disappears wiUt the onstl of 
auricular fibrillation. The murmur is almost invariably rough ; it may be 
harsh and vibratory, and this quality of the imirnuir is almost pathognomonic ; 
XaemTee’emnj^^ the sound to the rasping noise made by a file. TIk' first 
sound which terminates the murmur is altered in a characteristic way, to bt* 
j described later. The locality of the murmur is almost always very limited 
and the area may not he larger than 1 inch in diameter ; this should be particularly 
I notedy because it accounts for the fact that the lesion is so often unrecognised. 
f Instead of presystolic the bruit may be diastolic in time. Diastolic murmurs 
tail off, and do not have, as a rule, tlie harsh and vibratory character oT the 
presystolic bruit ; they are, instead, soft and blowing in type, and are due to 
the passive inflow of blood from auricle to vontricic. Tluut* may bo a com- 
bination of two murmurs ; there may be a long murmur beginning im- 
mediately after the second sound, and continuing all' through ventricular 
diastole and auricular systole, the early part being diminuendo and the 
latter part crescendo. Or, at one time, there may be a presy.stolic, and at 
another time a diastolic, murmur. Sometimes a diastolic murmur, usually 
soft and blowing in charact(*r, with its point of maxiiniim intensity in the 
pulmonary area, due to relative pulmonary incompetence^ is to be be*ard. 
It is often called the £y||Ji|^^mS teel m ur mur. 

The fost sound becomes clear, like^ a suddfui sna[). It 

may resemble ^he’^'se^oncT sound so closely as to be mistaken for it, 
especially when the second sound is not well h<*ard at the ap<*x. As mitral 
stenosis is usually accompanied by incomp^ttmee, a mitral systolic murmur 
is usually audible. The second sound is usually accentuated, ])articularly 
in the pulmonary area, and may he rediij>licated, the effect resembling a 
'' postman’s knock.” According to the late Sir William Broadbent, in a 
later stage of the disease the second sound at the apex may disappear, the 
short, sharp first sound may become louder, and the murmur become more 
frequently diastolic in time. In the absence of a diasfnlic, as well as of a 
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presystolic, murmur, all that is audible at the apex now is the altered first 
sound. 

When cardiac failure supervenes, the pulse-rate increases, the apex-beat 
becomes diffuse and less forcible, the transverse area of cardiac impairment 
increases, and all tlie signs of tricuspid incompetence may be present. 

Diagnosis. When the characteristic physical signs of mitral stenosis — 

the pulse, the tlirill, evidence of hypertrophy of the right ventricle, the 
tnurmur, the short, sharp and clear first sound, and the reduplicated second 
sound — arc present the diagnosis is easy. The thrill is almost pathog- 
nomonic. Some writers believe that a similar thrill may be present in aortic 
inco mpetmi ce. and therefore that this affection should alw’ays be first ex- 
^IiTdejr The thrill mu;s1 be distinguished from a mere vibration of the chest- 
wall, whicdi may be occasioned by a forcibly acting heart when the ribs are 
rigid. In this case, by separating tlie fingers and placing them in the inter- 
costal spaces the osseous vibrations are not felt. 

Tile murmur is sometiim^s not detected, on account of the area over 
which it is audible being very limited ; or in some cases there is from time to 
time a comj)lete absence of a thrill and murmur. In the latter case we are 
justified in inferring that in all probability mitral stenosis is present from 
the character of the pulse and first sound, together with evidence of hyper- 
trophy of the right ventricle, and accentuation or reduplication of the second 
sound. 

Some writers are of opinion that a rumbling presystolic bruit is sometimes 
heard in tin; case of h ere n t X)m^rdi^^ in children. ICven if tliis be so, the 
hruit is not rough afiirf '^1) nlt^ry Tn character, neither does it terminate 
abruptly at the first sound, nor is the first sound modified in the wav already 
described, and, further, there are usually definite physical signs of adherent 
pericardium. As it is generally belicvi'd that a jiresystolic murmur at the 
ajiex is lu'ard in certain cases of aortic incomjietence, the question whether 
mitral stenosis is present in addition to aortic ircornpetonc" has occasionally 
to }).■ considtTcd. In this connection it may be noted that hdlu t’ 3 . lUUOiiur 
has not the, harsli and vibrating character which is commonly found in a pre- 
systolic bruit din; to mitral stenosis, and if a tlirill be jiresent it is not “ purr- 
ing ’’ in character. It should be borne in mind that both lesions may be 
(iresent at the same time, and, therefore, it is sometinu's difficult to say whether 
the murmur is tiiat de.scribod by Fliut or one due to the jirescnce of mitral 
stenosis. In coming to a decision, the character of the murmur, the thrijj 
and tluy_ pulse — tin' characteristic collajising pulse of aortic incompetence 
being inodifK^ if mitral stenosis be present as well — will be of assistance. 

Mitral stenosis is sometimes uiirecogni.sed in cases in which there is 
associated incompetence ; the ])re^stolic murmur, instead of ending in the 
first sound, ends in a svstolic murmurTand a "diagnosis of a^ttnrg sjstoitc 
murmur is erroneously made. *^Thef(Ft^i7 however, a difference in character 
betw('en the former and the latter parts of thi.s continuous bruit, the earlier 
jiortioii being rough and vibratory in character, and tlie latter blowing or 
musical. Further, we can observe the positi gn in the carffiac cyxle of the 
two ])a^j>f Abis contmua]dUijuu*.TO by placing the fingers upon tbe apex- 
beat oi* over the caratid artery. When the second sound at the apex has 
disappeared, the presystolic murmur may be mistaken for a systolic murmur, 
and the modified first sound for the second sound. In this event a differential 
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diagnosis can be made from the difference in character of the two murmurs, 
from the fact that a presystolic murmur ends, while a systolic murmur begins, 
with an accent, and by timing^ the murmur in the manner already ii^icat^i^ 
When, in addition to the absence of a second sound at the apex, {here is also 
no bruit present, mitral stenosis may not be diagnosed, and a diagnosis of 
djia.taijon of the left ventricle made ; in dilatation, however, a second sound 
is audible. 

The differential diagnosis between aortic incompetence and mitral stenosis 
has already been discussed. A differential diagnosis may have to l)e made 
between ^icjjapi^ and mitral stenosis. The former is extremely rare, and 
the point oFmaximum intensity of the thrill and murmur is in the tricus])id 
area. Occasionally a mere reduplication of the first sound is mistaken for 
mitral stenosis ; but no careful observer should make this mistake. 

Prognosis. — Mitral stenosis ranks after aortic incompetence in gravity 
among the chronic valvular lesions, and the prognosis is much less favourable 
than in the case of mitral incompetence. 

There is apparently a tendency for mitral stenosis to be progres.sive, pul- 
monary complications are frequent, chronic renal disease may also accom- 
pany it, and embolism is relatively frequent. When the lesion occurs in the 
early years of life, physical and mental development are apt to be retarded, 
and the patient is liable to fresh attacks of rheumatic valvulitis. The })rog- 
nosis depends upon, among other things, the degree of stenosis, w’hicli when 
considerable is almost invariably accompanied by incompetence. It has 
been pointed out that in a later stage of the disease the second sound at the 
apex may disappear, the short sharp first sound become louder, and the 
murmur more frequently diastolic; these phenomena, therefore, signify 
a downward grade. Sudden death is of rare occurrence, a fatal termination 
being usually the result of gradual cardiac failure, which in most cases is 
associated with the supervention of auricular hbriilation. 

Mitral Regurgitation 

Mitral regurgitation may be organic or relative, the latter being also 
termed functional. 

iEtiology. — Wiien organic, by far the most common cause is a previous 
attack of acute endocarditis, but sometimes it is due to [)rimary chronic 
endocarditis. Rarely it is due to trauma, in which case there is usually 
a rupture of a chorda tendinea or of a cusp. Relative incompetence is a 
somewhat common cause of mitral regurgitation. It may be due to 
simple overstrain of the heart, wasting states, toxic conditions— such as 
alcoholism, lead, pneumonia, and diphtheria — acute febrile alfections, 
anaemias, Graves’ disease, acute myocarditis, fatty or fibroid degeneration 
of the myocardium, supernormal blood-pressure, chronic Bright’s dise.Mse or 
aortic incompetence. 

Symptoms. — In by no means an inconsiderable proportion of cases the 
disease is latent throughout the whole course. When symptoms are present 
the clinical picture resembles that of mitral stenosis ; it should be noted, 
however, that haemoptysis and embolism are of less common occurrence. 

When the lesion Is slight, the pulse, as a rule, scarcely differs from the 
normal. When tho lesion is considerable, the amplitude is apt to be smaller 
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tliiui normal, the upstroke rather steep, there is often very considerable 
dicrotisni, the pulse being easily comjueHsible and not felt between the 
beats, and tlie blood- pressure is low. The complete irregularity which is 
associated with auricular fibriilatiou is often found in mitral incompetence 
with cardiac failure. 

In mitral incompetence, due to organic valvular disease, there is sometimes, 
more especially in children, a certain amount of bulging of the prfficordium. 
'Idle apex- beat is usually displaced outwards, it may be even as far as the 
anterior axillary line ; as there is hypertrophy of the left ventricle, the apex* 
beat may be also displaced somewhat downwards. Usually its area and 
force are greater than normal, and it may be heaving in character. Some- 
times there is pulsation in the epigastrium, diastolic in time ; and when there 
IS marked hypertrophy of the right ventricle, there may be a heaving impulse 
in the ej^igaatrium and over the lower sternum and costal cartilages. Occa- 
sionally there is visible pulsation in the second or third left intercostal space, 
and more rarely a thrill, systolic in time, which has its maximum intensity 
at the apex. A shock, accompanying the second sound, may be occasionally 
detected, particularly in the pulmonary area. 

On percussion the area of cardiac impairment is found to be enlarged. 
Its transverse diameter is increased, the left border being displaced outwards, 
even as far as the anterior axillary line, and the right border as much as 
an inch and a half or more to the right of the sternum. The upper border of 
cardiac impairment maj be a ^high as the second rihyjind an extension of the 
area of impairment "oTitwarTIsaJm the third and fourth intercostal spaces, 
due to enlargement of the left auricle, may occasionally be detected. 

On auscultation a systolic muiniur is audible. This usually commences 
with the first sound, which it may entirely replace or merely accompany — 
u.sually the latter — and may extend all through the short pause ; rarely it 
follows the first sound. Its point of maximum intensity is at or near the 
apex- beat, and its direction of selective propagation towards the axilla and the 
angle of the scapula. Occasionally it can be heard over the whole chest. 
'Ihe area of conduction of alight mitral systolic murmurs is frequently not 
large. A mitral systolic murmur is usuaUyy ^pft and blowing, occasionally 
musical, and more raielv rough and gratiii^. It is usually louder when the 
patient lies down, and becomes feehler in the sitting or standing posture , 
in any doubtful case, therefore, the patient should be examined in these 
several positions. The second sound at the pulmonary area is, in the great 
majority of cases, accentuated, and may be reduplicated. 

When cardiac failure supervenes the pulse-rate increases, there is usually 
present an increased degree of dilatation of the left ventricle— the apex-beat 
becoming more diffuse and its force lessened, and the left cardiac border being 
found still farther to the left — and in addition dilatation of the right heart, 
while all the signs of tricuspid incompetence may be present. 

In relative mitral incompetence the apex-beat may be displaced outwards, | 
but not downw^ards, and instead of being more forcible than normal it isj; 
usually less so. The systolic murmur is, as a rule, not propagated beyond the 
mid-axillary line, and there is often no accentuation of the pulmonary second 
sound. 

Diagnosis. — At the outset it is necessary to point out that a systolic 
bruit audible over the apex of the heart is not infrequently erroneously inter- 

54 
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preted as indicative of organic disease of the mitral valve, when in reality the 
murmur is functional. In order to say that a mitral systolic murmur is in- 
dicative of organic mitral incompetence, we must satisfy ourselves that 
certain other physical signs are present. With this object in view, it is ad- 
visable to note — (1) The position and character of the apex-beat ; (2) the area 
of propagation of tlie murmur ; and (3) the existence or absence of accentua- 
tion of the pulmonary second sound. In the case of a mitral systolic murmur 
due to organic valvular disease, owing to the presence of hypertrophy of the 
left ventricle, the apex-beat is usually displaced downwards as well as out- 
wards. When the degree of valvular disease is so sliglit that no definite 
downward disfdacement of the apex-beat is present, its force is almost in- 
variably increased, whereas in functional conditions it is apt to be less forcible 
than noffiiaT' Tf the murmur be propagated towards the angle of the scaj)ula 
beyond the mid-axillary line, we may be practically certain that it denotes 
the existence of organic disease. A definite accentuation of the pulmonary 
second sound, provided there is no condition of the lungs to account for it, 
is in favour of the view that we are dealing with organic disease. The diag- 
nosis IS further strengthened by evidence of the existence of mitral stenosis. 
The diagnosis of relative mitral incompetence due to chronic Bright’s tlisease 
or to aortic disease from organic mitral incompetence is particularly difficult, 
since chronic ney)hritis and aortic disease in themselves give rise to hyj)er- 
trophy of the left ventricle. In these cases the history of the case is of 
importance. 

In addition to the points of differential diagnosis just enumerated, murmurs 
due to ariiemia and those associated with respiration have other distinguishing 
features. These have been discussed on page 839. 

Prognosis. — The prognosis of mitral incompetence is more favourable 
than that of aortic stenosis or incompetence, or mitral stenosis. If the lesion 
be slight and the conditions of life favourable, the individual may even live 
to the normal span of life without experiencing much, if any, inconvenience. 
When, on the other hand, the lesion is severe, as indicated by marked cardiac 
enlargement, and more esy)ecially when symptoms of cardiac failure are 
present, — more particularly pulmonary symptoms, — the jjatientmay live only 
for a few years, especially when the lesion is accorn j».‘uued by p(‘ricardiic 
adhesions. It should be remembered, however, that even when considerable 
or marked cardiac failure exists, if rest and other suitable therapeutal 
measures be adopted, the patient may improve for a considerable time. In 
attempting a prognosis, we should note, among other things, the pulse-rate, 
the degree of displacement of the right margin of cardiac impairment , and 
the existence or otherwise of any indications of venous stasis. 

With regard to the prognosis of mitral regurgitation due to relative in- 
competence, this depends upon the cause. 

Mitral Stenosis and Regurgitation (Dourlk Mitral Disease) 

It has been already explained that when mitral incoiny)etence results from 
u. previous attack of acute endocarditis, there is usually some degree of stenosis 
as well, and also that pure mitral stenosis is comparatively infrequent, as it is 
usually accompanied by incompetence. We thus get the double lesion. 

iEtiology.— Double mitral disease is always organic ; it is u.sually due to 
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a previous attack of acute endocarditis, although in elderly people it nriay he 
due to primary chronic endocardit is. 

Symptoms. — The symptonis partake of the character of both lesions. 
Auricular fibrillation, cardiac failure, and tricuspid incompetence are more 
likely to supervene than in the case of a single lesion. There is usually con- 
siderable enlargement of the heart, and on auscultation the combined murmurs 
may be heard, but not infrequently a mitral systolic is the only murmur 
present. Accentuation of the pulmonary second sound is usually more 
marked than in the case of a singh- lesion. 


Pui.MONARY Stenosis 

Pulmonary stenosis may be due to a lesion of the cusps, of the conus 
arteriosus, or of the pulmonary artery. 

iCtiolog^. — The disease is alrno.st always congenital ; indeed, it is per- 
lui])s the most common congenital cardiac aiTection. When it occurs as an 
acquired condition, it may be the result of a previous attack of acute endo- 
carditis, of which rheumatism and the eruj)tive feve rs are the principal causes ; 
and when this is so, it is usually associated with tricuspid stenosis. It has 
been suppo.scd that the condition sometimes results from atheroma of the 
pulmonary artery, or from pressure of an aortic aneurysm. In some cases the 
aetiology is obscure. 

Symptoms. — The symptoms of the congenital form of the disease will be 
discussed under Congenital Heart Disease. In the acquired form, the degree 
of dyspnoea is, as a rule, not great, and some authorities are of opinion that 
there is little tendency to cyanosis in these cases ; similarly, there is a differ- 
ence of opinion as to the existence of clubbing of the fingers and toes. The 
tendency to chronic venous stasis is not great, and as a consequence oedema 
of the lower extremities and ascites are not prominent features, although there 
may be tenderness over the liver, hepatic enlargement and pulsation, and the 
urine may become scanty, high coloured, exhibit an excess of urates, and 
may contain albumin or even blood. 

Prognosis and Treatment. — Tin-se will be discussed latci . 

PuLMONARV Incompetence 

Pdlrnonai y incompetence is the most rare of all valvular lesions. 

.Etiology. — The condition occurs more commonly in early life, and with 
about ecpial frecjuency in both sexes. It i.s frequently a congenital afl’ection, 
and is then usually accompanied by pulmonary stenosis. In the majority 
of cases it is th(‘ result of a previous attack of acute endocarditis, of which 
rheumatism and the eruptive fevers are the principal causes. It is believed 
by some that the condition may be caused by primary chronic endocarditis. 
Relative upay occur, and is more common tliaii was formerly 
su ppos ed, ; the incompetence is due tO'ydtrafafipu of Ihe pulmqna^ 
aiufTts ring, caused by increased bloqd-prmurc in the pulmonaxxxixcuia- 
t mn, sucTi as ma y ^b je Touiidlin chronic valvular disease of the left side of the 
lu^irt,, more ^-specially in pnlmonjpQy fibrosis, fibroid ^tuber- 

e losis, emphysema, and chronic diseases of the Tironclii. 

may be a certain degree of cyanosis and dyspnoea, 
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usually only present on exertion, while not infrequently there is also clubbipg 
of the Ungers. 7\t a late stage jc^nosis becomes marked, dj^spnoea occurs 
apart from exertion, there may bej^fi^sarpa of t^e dqjendeni^^ catarrh 
of the mucous membranes, enlargement of the solid alnlominal viscera, trans- 
udation of fluid into the serous sacs, the urine may become scanty, high 
coloured, exhibit an excess of urates, and may be albuminous or even bloody, 
while affections of the respiratory system are especially apt to occur. There 
may be evidence of chronic venous congestion and oedema of the lungs, 
particularly of the bases,' and moreTareTy pulmonary infarction occurs. 

The^pulse niay Tie small and feeble, and the blood-pressure is, as a rule, 
subnormal. Occasionally tdiere is visible pulsation in the third and fourth 
intercostal spaces to the riglit of the sterninn. ' Tliere is also frequently some 
bulging of the~pfiecordiurn in the region of the ensi{Q.iUBL_Q^Lrtilli'i^^^ due to 
enlargement of the right ventricle, while the apex-beat is usually displaced 
to the left. There may be p uisa^ n in the epigastrium, diastolic in time, 
and when there is marked hypertrophy of the right venfinCte there is frequent ly 
a heaving impulse in the epigastrium, and over the lower sternum and costal 
cartilages. Distension or pulsation of the jugular veins may be pn'seiit. 
Rarely a diastolic thrill is present, having its point of maximum intensity over 
the pulmonary area. On auscultation, a diastolic murmur, with its point ol 
maximum intensity in the pulmonary area, usually soft and blowing in char- 
acter, i.s audible, sometimes over a considerable area, its direction of selective 
propagation being downwards towards the lower end of the sternum. 

Diagnosis. — The diagnosis of pulmonary incompetence is freipieiitly a 
matter of considerable difficulty. The lesion with which it is most likvly 
to be confounded is aortic incornjietence, because the point of maximum in- 
tensity of the thrill and murmur of the latter is not infrequently to tin* left 
/of the sternum. The differential diagnosis between these two conditions has 
been discussed under aortic incompetence. It should be noted tliat both 
lesions are rarely present in the same individual. The symptoms of y)!il- 
monary incompetence and patent ductus arteriosus resemble each otlier ; 
in the ease of the latter the murmur occujues both systole and diastole. 

Prognosis. — When due to organic disease and when unaccompanied l)\ 
any other valvular lesion, the prognosis in pulmonary incompetence mav not 
be unfavourable ; instances, indeed, have been recorded in which life lias 
been prolonged almost to the normal span. In relative incompetence, on the 
other hand, the prognosis is always grave. Death in either case may re.su It 
from right-sided car(lia{3 failure, bronchitis nr broncho-})nemnonia. or pul- 
monary tuberculosis 


Tricusph) Stenosis 

iEtiology. — Tricuspid stenosis occurs much more commonly in tlian 

in females— in a proportion of at least three to^ one. While a considerable 
proportion of cases are congenital (in whlcTi TaTse there is usually also some 
other cardiac lesion), the majority arise after birth. The acquired form is 
usually associated with mitral stenosis, and is due to a previous attack of 
acute endocarditis caused by rheumatism, chorea, or more probably one ol 
the acute specific fevers. In many cases, however, the cause cannot be 
ascertained. 
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Symptoms, “in the acquired form of the disease, cyanosis is the most 
conspicuous symptoai, and may be very marked ; dyspno6arlB''ie8s»'e¥4^«Tit, 
and may be only present on exertion. The skin teinjjeraturc of the extrcimi- 
ties is often subnojyiial, and the individual complains of feeling colcraiid is 
very susceptible to any fall of temperature. The cerebral functions are not 
infrequently afiected. (Ederua.,.about the .ankles is sometimes })resent, and 
at a later stage may l)ecome general, together with tenderness over the liver, 
hepatic enlargenient, and pulsation, ascites, splenic enlargcm<uit, and scanty 
high'Colourea urine, wlrfchnSay albumin and even blood. 

Tlie radial ])ulse may show no abnormality, or rate may be increased 
and its volume diminished. The apex-beat may be displaced to the left, and 
there is usually distension, and it may be pulsation^ .of the jugular veins. 
There may be a presystolic, or more rarely a diastolic thrill, with its point of 
maximum intensity in the tricuspid region. On percussion, the xighi-Wrdei 
of th(‘ heart is found to be disjdaced to..tire .right, .Qn.accoiu.it .oijaulargem^ 
of the right auricle, and Uie left border may be found to be disjdaced outwards. 
On au.scultiition, a murmur may be jiresent, limited in extent, having its 
point of maximum intensity in the tricusjud area. It is usually presystolic, 
but may be diastolic. The presystolic murmur is almost in\ ariably rough ; 
it may even be liarsli and vibratory in character. The diastolic murmur, on 
the other hand, is usually soft and blowing. In some cases no murmur of 
any kind is audible. In certain instances, some writers have recorded a short, 
sharj) first sound in the tricuspid area. When pulsation of the liver is 
present, the pulsation is of the auricular and not of the ventricular type. 

Diagnosis. -In by n(» means an inconsidorabh* proportion of cases of 
tricuspid stenosis the lesion is entirely overlooked, no doubt on account of 
tlie absence of any murmur. In the opinion of Mackenzie, we may infer 
that tricus])id stenosis in all jirobability exists when pulsation of the livci 
is found to be auricular in type. 

The differential diagnosis of tricuspid and mitral stenosis is often a matter 
of great dilhculty. Tiie early appearance oiniarked cyanosis and of extensive 
dropsy are features in favour of the existence of “When 
the |)oint of maximum intensity of the murmur is strictly in the tricuspid 
area, we can be fairly certain of the diagnosis. It should be remembered 
that both lesions may be present ; in this case a murmur with its point of 
maximum intensity midway between the tricuspid and mitral areas, or 
two murmurs with separate points of maximum intensity, may be 
detected. The value of the auricular type of hepatic pulsation has becTi 
noted. 

Prognosis. — The prognosis in this affection is by no means easy. It 
largely depends upon whether mitral stenosis also exists, and. if. pre sen t, in 
what degree ; if tliis be present, the prognosis is usually yery unfavoaraCT<r 

Tkic uspi I) Incom pete n ce 

iEtiology. —It should be remembered at the outset that the reflux of <i 
certain amount of blood through the tricuspid orifice may occur under 
physiological conditions. In severe muscular exertion, for example, whert 
the intracardiac pressure on the right side of the heart is excessive, a nstiOTl 
function of the tricuspid valve is to provide for a certain amount-'Of-regHrgita- 
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tion, and thus afford relief to the temporary einbariassment duo to dis- 
tension of the right ventricle. 

Pathological tricuspid incompetence is rarely congenital, and when it 
is, is usually associated with pulmonary stenosis. Apart from those of 
congenital origin, there are two classes of cases — (1) Those in which the 
incompetence of the valve is primary, that is, due to a lesion of the 
cusps themselves — a rare condition ; and (2) cases of relative tricuspid 
incompetence, in which the cusps are normal, the incompetence being 
due to dilatation of the right ventricle. The latter constitute the great 
majority of cases. 

With regard to the first group, the lesion may be the result of a previous 
attack of acute endocarditis, in which case the tricuspid incompetence rarely 
occurs alone ; there is usually tricuspid stenosis, and also some other valvular 
lesion, more especially some structural alteration of the mitral cusps. 
Infective endocarditis may affect the tricuspid valve alone. 

Relative incompetence is always consequent on some other condition. 
It may result from chronic Bright’s disease or aortic disease, resulting in 
dilatation of the left ventricle ahd^yen^T stasis in the lungs, mitral disease, 
and :^ffegti,Q.ns *of th^'lungs which causer^rnBaiTRiBsm'^t in the pulmonary 
circulation, such as emphysema, cirrhosis, chronic fibroid tuberculosis, and 
chronic diseases of the bronchi. Among other causes are pulmonary stenosis 
or regurgitation, wasting states, toxic influences (such as alcoholism, lead, 
pneumonia, and diphtheria), acute febrile conditions, antemia, acute myo- 
carditis, and myocardial degeneration. 

Symptoms. — There is always a tendency to cy^iosis, which may be 
marked, while dyspnoea on exertion Is almost always present. Headache 
and giddiness are of common occurrence, while insomnia or disagreeable 
dreams' "EalTucinations, and even insanity may occur. Digestive disturbances 
and even jaundice “may be ])resent, and in ra re in stanexa hflematemesis and 
melasna. (Edema about the ankles may also be noted. These patient.^ 
are very liable to attacks of bronchial catarrh, while, later, there may be 
evidence of chronic venous congestion and oedema of the lungs, particularly 
of the bases, haemojptysis, and hydro-thorax, the latter being more likely 
to occur in tricuspid incompetence than in affections of the left side of the 
heart. Hepatic enlargement and pulsation, ascites, general anasarca, and 
albuminous and even bloody urine may be also present in the later stages 
of the disease. 

The pulse is usually small. In children a certain amount of bulging of 
the prsBcordium may be present in the region of the onsiform cartilage, due 
to enlargement of the right ventricle, and there may also be pulsation in 
the epigastrium, diastolic in time. A powerful heave in the epigastrium 
may be sometimes noted when the right ventricle is hypertrophied, and less 
commonly also visible pulsation in the fourth and fifth right intercostal 
spaces near the sternum. More rarely a systolic thrill is present in the 
tricuspid area. Visible distension and pulsation gf^jbe jugular veins may 
exist. If the vein be emptied from below Ky means 67 tlie“ finger, and 
upper extremity kept closed by jjressure, it rapidly fills from below. The 
pulsation of the jugular vein is usually of the ventricular form, but occasionally 
is of the auricular type. The liver may be enlarged and pulsating, the pulsa* 
tion being strictly systolic in time— -unless tricuspid stenosis also exists. 
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The area of cardiac impairment is increased to the right, sometimes to a 
considerable extent. 

On auscultation, a murmur, systolic in time, having its point of maximum 
intensity in the tricuspid area, and usually soft and blowing in character, 
is usually, but by no means always, audible. It is conducted toward® 
right, but as a rule its area of condyiction is slight. Tlie pulmonary second 
sound is diminished in cases of tricuspid incompetence uncomplicated by a 
mitral or pulmonary lesion. 

As relative incompetence of the tricuspid valve is always consequent 
u[)on some other condition, the physical signs of the primary affection arc, 
of course, present. 

Diagnosis. — When, after being emptied from below by means of the 
finger, the jugular vein rapidly fills from below, and when pulsation of the 
liver occurring synchronously with tlie apex-beat, evidence of enlargement 
of the right side of the heart, a soft blowing systolic murmur having its 
point of maximum intensity in the tricuspid area, and diminution of the 
pulmonary second sound are also present, no doubt need arise regarding the 
diagnosis. In marked tricuspid incompetence the murmur may be absent 
in which case a positive diagnosis can be made when the first three signs 
mentioned are {)re8ciit ; most writers, indeed, agree that the first sign is 
sufficient for a diagnosis. In slight cases, a systolic murmur audible in the 
tricuspid area may be the only existing physical sign ; but we should make 
certain the murmur is not propagated from any other area. Lastly, it has 
been pointed out tliat on severe muscular exertion a natural function of the 
tricuspid valve is to {)rovide for a certain amount of regurgitation, and thus 
a tricuspid systolic murmur may appear under physiological conditions.. 

Prognosis, - The prognosis of tricuspid incompetence depends upon the 
cause and associated condition. When tlie <affection is due to organic disease, 
the outlook is serious. 

With regard to the prognosis of tricuspid regurgitation due to relative 
incompetence, when this is the result of aortic or mitral disease it is usually 
serious ; it may be the precursor of a fatal termination in the near future. 
When, on the other hand, it is due to intercurrent pulmonary affections, 
wasting states, toxic conditions, acute febrile states, or anajinia, the prognosis 
may be good. 


Tkeatment of Chronic Valvular Disease 

The Aetiology should be reviewed. In this connection, the treatment of 
syphilitic aortitis is described on page 892. Exjilicit and derailed instruc- 
tions with regard to his manner of life — ^as fully described under Treatment 
in Cardiac Affections — should invariably .be given to the patient. The 
importance of always living within the limits of the heari’s strength, and 
avoidance of sudden an^ violent effort, should be sjiecially e mphasLsed ^ in 
aoril p^"4^5«a^r ''The^'q^^ of bml sepsis is an important one, and this 
should receive attention, with the o bject of diniinishing, the risl^ 
endocanjitia. In mitral disease the ^patient Is liaWe 
and broncliQ-pnejrinbhiu in Loth mitral and aortTcT^Isease^in ^ 
and young adSte tS^s a liabfflt^;t<TTre^^ 

attacks ; preventive uieasures aLoiiT3 thefeTofe be adopted, and if, not with- 
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standing, an attack of cither occur, it should be immediate]} and adequately 
treated. 

When there are indications of car diac fai lure, such as dyspnfea, it is 
imperative that the work of the heart should Tie lessened by rest. If the 
cardiac failure be slight in degree, continuous rest in bed i s oTlen not 
necessary ; it is often advisable, however, to begin the treatment by keeping 
the patient in bed for a short time. Other measures which may be adopted in 
addition to rest, as well as the treatment of symptoms, have been dealt with. 

The Surgical Treatment of Mitral Stenosis. —Sam ways, in j898, anli( i 
pated that, with the progrcs.s of surgery, scum' of tJie most sevfue cases of 
mitral stenosis jiiiglit be relic'vcd by “sligiitly notching lht‘ mitral orifice. 
Lauder Bninton, in 1902, suggested elongating nalnral opening, or 
cutting through the valves at the middle at right angles to the normal 
opening. Ooyen, later, operated on a ease, but the patient died very sliortlv 
afterwards, (hitler and L('vin(‘, in 1923, published tlic case of a girl, ag(‘d 
12, on whom they liad operated. A valvulotome was j)lung(‘d into ilie left 
ventricle an inch from the apex, and puslied upwards for 2J inelu's. until 
it had reached as far as what was thought to be the mitral orifice'. I’lic}' 
believed that the aortic leaflet was cut. The patient recovered from the* 
operation, but it was too early to form an opinion as to any benefit that 
might have accrued. They were of opinion that the mitral diastolic thrill 
and murinur had diminished in intensity, while the systolic murmur had 
increased. A jiericardial to-and-fro friction had develojicd, and liad gradually 
grown fainter. Numerous experiments liave also been made by (hisliing 
and others, (roodall and Rogers discussed the subject in a jiapi'r, and ex- 
pressed the ojunion tliat the auricular rouP^ is better tlian the ventricular, 
as an instrument pa.ssed from tin* ventricle into the auricle is moi'o likely tc 
injure the latter tlian it is to damage the vi'iitricle if passc'd in t}i(^ o})])osite 
direction. TTie leasons for and against the ventricular and auricular routes 
were considered. The same writers published another }>ajK*r on subject, 
almost identical with the former, Souttar published a case in which he usid 
the auricular approach, and dilated the valve with the finger. The ]>atient 
was a girl, of 15 years of age. 81ie recovered, and, although still Im'athlcss, 
was much improved. Jarotzky, while not jmtting the opfuation into practice, 
suggested tiiat, in ease's of mitral stenosis where* tlic general condition is 
good, but in which tlie patients from tiim^ to time snflVr from the* formatiem 
of infarcts, an o])ening should be made bctw(icn tin* two auricles by jeassing 
an instnijjK'nt througli ih<‘ jugular vein nnd tlje sujeerior \'ena cava direct!} 
into the right auricle. 

Frederick W. Puu'E. 

DISEASES OF THE MYOCARDIUM AND CORONARY ARTERIES 

Affections of the myocardium are of profound im})ortance. it lias been 
pointed out that valvular defects, diseased conditions of the blood vessels, 
and disturbances of the cardiac mechanism should be regarded from tin* 
point of view of their relation to the myocardium, and not so much as specific 
affections in themselves. It has also been noted that, along with vaWular 
lesions, coincident changes in the cardiac musculature, the aorta, or coronars 
arteries are, as a rule, present. We are, however, now concerned with atlec 
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tions of tlio myocardium occurring independently of valvular disease, and 
of these infiarnmation of the myocardium, or myocarditis, is undoubtedly 
of most importance. 

Myocarditis 

Varieties. “The varieties which may be met with are — (1) Acute, 
(a, simple, and (h) suppurative— of uncommon occurrence ; and (2) chronic. 
Chronic myocarditis will be discussed under chronic myocardial disease. 
(3) T Li bercu lou s my ocardi tis is * 


A C UT K M Y OCA U D 1 J' I S 

iEtiology. Acute simple myocarditis is usually due to one of the acute 
inl<*cti\<- dis(*.a.se,s, es])cciaifv acute rlicuinalisni, diphtheria, influenza, pneu- 
in()nia and scarlet fcv(‘r. Sonn* degree of myocarditis is always j^resent with 
])erlcardilis, and ])ro})ahly also with endocarditis. 8iip[)urativ(* myocarditis is 
u.sually the result of })ytcmia or infective endocarditis. Tuberculous myocar- 
•litis is almost always the rt^sult of extension from a tuberculous pericarditis. 

Pathology. - Acute simple myocarditis may be general, or limited to 
one or more portions of the cardiac wall. Acute degenerative processes, 
especially fatty degeneration, of the muscle-fibres are usually found ; the 
interstitial conneetive tissue, on the other hand, may show little or no change, 
or may exhibit consid(‘rable cellular infiltration. It has been noted by 
}^oml.)erg, Carey ( 'combs, and otliers that thi.s cellular infiltration is often 
focal, the foci b(‘ing from uT to (>'2 mrn. in diameter, and situated in tin' 
neiglihoiirhood of tlie mitral orifice ; these foci have a homogeneous centre, 
surrounded by a zone of giant cells, and are believed by some to be pathog- 
nomonic of the rheumatic infection. Some writers recognise two forms 
of inycxairditis, the parenchymatous and the interstitial ; in most cases, 
iiowever, both the parenchyma and interstitial tissue are affected. Dilata- 
tion of one or more chambers of the heart usually supervenes. In suppura- 
tive myocarditis, large abscesses in tlie myocardium are of rare occurrence ; 
they may ])erforate into the ventricle or pericardium. Minute abscesses, 
on the other hand, generally at the base of the left ventricle, are not rare. 
Tuberculous myocarditis usually takes the form of miliary tubercles. 

Acute simple myocarditis may be followed by — (1) Complete resolution, 
in which no permanent changes supervene ; or (2) organisation, with the 
formation of connective tissue, which tends to contract as life advances, 
and which may occur in limited areas or may involve the whole myocardium. 
The latter condition is known as chronic myocarditis. 

Symptoms. — -The clinical jneture in acute myocarditis varies consider- 
ably in different cases ; not infrequently it is indefinite, and, indeed, in rare 
instances the condition may remain latent during its whole course and is 
only discovered post mortem, death being due to the severity of the primary 
illness The onset may b(' insidious, or there may be a definite change .n 
the clinical picture of the causal disease. If pyrexia be already present, 
there may be a further rise of temperature, or if there have been no pre- 
existing pyrexia it may develop ; it may be signalised by a rigor, and be 
slight or considerable in degree. Not infrequently jcough 

arc present, respiration shallow and more ra})id, while Cheyne-Stokes 
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breathing may be occasionally noted. There may be great prostration, 
and syncopal- attacks may occur if the affection be severe. Tliere Ts pallor 
or liyidity of the face, according to the degree of severity of the disease. 

infrequently occurs, and, indeed, may be the lirst symptom, 
been noted in some cases. Dropsy may develop, and the urine 
contain albumin and bipod ; in the severe form of diphtherial myocarditis, 
albuminuria is generally present. As the illness progresses, the piitient may 
sink low in bed, complain of headache, with restlessness, insomnia, coii- 
vulsions, muttering delirium, stupor, and even coma. The ee^erit^ oj the 
suhjectwe symptoms may he out of all proportion to the physical ''^ijjns. 

The pulse is feeble and soft j it is usually, but bv' no means always, in- 
creased in Irequency, and, indeed, bradycardia may be presemt. Brady- 
cardia may be met with during the convalescent stage of diphtheria, influenza, 
and pneumonia, and occasionally during the febrile stage, and rnav be due 
to irritation of the vagus, or sometimes to partial heart-block In some 
cases there is irregularify of rhythm, due to extra-systole (Fig. 6b) or partial 



liG. p(). — Tracing ot the radial pulse, from a child Kutfeung from cruiipouH })neumoiiia, 
showing extra-systoh's. Not(' tlu* slight ouPus altornans following tin* cxtra-syRtolpH. 

heart-blpck (Fig. 67), or auricular fibrillation ; exceptionally, complete 
bea]Ct-Mock is present. The ape5:-l5eaf," Which may or may not be displaced, 
is diffuse and dimmi^lied.in force, and even abolished Tn sevefelBayocarditis. 
The area of cafSac impairment is usually increased transversely, both to 
the left and rigTi£, as the result of dilatation, which may sometimes come on 
rapidly. 

On auscultation, the first sound is short, sharp and clear, and diniinislicd 
in intensity, and in the case of rapidly acting hearts the foetal type of cardiac 
action may be approximated. The second sound ov'er the pulmcmary area 
is sometimes accentuated, and occasionally reduplicated. The gallop 
present. A systolic murmur is not infrequent I v heard over 
the llJll^al, and sometimes over the tricuspid, area, due tQ functipt;ftl in- 
valves ; a systolic bruit is ])erhaps more commonly noted 
base of the heart. Not infrequently physical signs of oedema of 
t^e hmp, bronchitis, or effusion of fluid into the pleural sac are to be found. 

Th dlphtheiTal Tind influenzal myocarditis, the sym})t orris may appear 
either during the febrile stage of the disease or during convalescence^ ; this 
applies also, but less frequently, when some other cause of myocarditis 
IS present. When the symptoms appear during convalescence, they are not 
80 acute or so severe. Among them may be noted anorexia,. languor and 
pallor, dyspnoea, fatigue, prsecordial distress or actual pain, and, possibly, 
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syncopai laj-acks ou j^xeitio ii ; tackyiLftrdia , subnormal blood-pressure, an 
ij jU.UuL>e. evidenge^oi slight cardiac "MaStiou, a modified 
first sound aOfieapc'X, ITn accentuated pulmonary second sound, and soiner 

times a mttrtrf syKtolic.^bru i t: ““ 

'PIm' of myocarditis may be mild or severe. There may 

be bradycardia ; in the severe form there is usually albuminuria, and a fatal 
termination may take place rapidly from r-ardiac failure. A severe form of 
myocarditis may also occur as the result of influenza. A grave form of myo- 
carditis has been met with in septicajmia and in severe cases of enteric fever. 

Diagnosis. — The diagnosis of acute myocarditis is often extremely 
difficult, tlie condition not infrequently presenting an indefinite clinical 
picture, and at times, indeed, remaining latent ; we may often suspect or 
infer its existence, although it may not be possible definitely to affirm it. 
It is necessary at the outset to emphasise the imjportance of being on the look: 
out for the occurrence of partial heart-block during hf an 



I' K,. «i7. SiiiUiltaiifoiis tiiu inj^s ot tlu- jugular aiui radial ])ulses. from a case of acuto 

Miyof ;u‘ditis <«( ( urr inir duriuL' di phthci-ia. showing par-tial hoart-block. Every third 

stiunihis trcMi t!ic inniclc fails to reach thr ventricle. 

feclw£ disease, for it is a sign, and may be the only sign, of myocardial d amag e.^i 
The presence of severe" myocarditis may be presumed when there are iimica- 
tions of marked cardiac failure coming on rapidly during the course of_an 
i ufeepious di sease ,' ah^^ of proportion to tlie "seventy of the latter — 
cy a n CfSi^rTomTluig and increase of the area of cardiac impairment being 
perhaps es])ecially significant. A diagnosis of the mild form of myocarditis 
occurring during or after the febrile stage of an infectious disease may be 
arrived at from a consideration of the symptoms already enumerated. It 
may be necessary in a given case to difierentiate myocarditis from aqi^tia 
endoQMdiUa, and this is often a matter of extreme difficulty, for it ^ould 
be remembered that both conditions may coexist, and a mitral systolic 
murmur may be due to either. 

Prognosis. — The prognosis of the severer forms of acute myocarditis is 
( Xtremely grave, the mortality being high ; the course of the disease is 
rapid^ a fataTTermination occurring usually within a week, and in soHiC 
cases even within 24 hours, although life may be prolonged for several 
weeks. Death is usually due to cardiac failure, which may occur suddenly ; 
in rare instances to rupture of the wall of the heart. Sudden death is particu- 
larly prone to occur in diphtherial myocarditis, and may take pla ce. J^v en 
when the patient is considered convalescent. Among the symptoms of bad 
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otneD are marked pallor, restlessness, syncopal attaoks, vomitingt a .griiatly 
tfSoelerated pulse of low tension, bradycardia, and a modification of the 
heart-sounds resembling the foetal, type. In the milder forms, however, 
recovery is the rule, if early and adequate therapeutic measures be adopted. 

Treatment. — The treatment of acute myocarditis is of great import- 
ance, and is the same as that of acute simple endocarditis. / 

' '■ ' ■ ' j ' 

Diseases of* the Coronary Arteries ^ ' 

Before dealing with the various forms of chronic iiiyocardial disease, it 
may be advisable to discuss the diseases of the coronary artiiries, as the} 
bear an important causal relation to some of them, conniary disease being 
usufdly accompanied by morbid changes in tlie cardiac niusci|lature. 

/Etiology and Pathology. — Syphilitic mesaortilLs and atiieroma of 
the ascending aorta may give rise to narrowing or complete occlusion oi the 
orifice of one or both of the coronary arteries. Among dis(‘ases of the coronary 
arteries themselves, tlie two most important are : (1) chronic arteiitis, and 
(2) atheroma. In syj)hilis of the coronary arteries the aorta is iisiiall} 
affected^t the same time. Chronic arteritis and atlieroina giv(‘ to narnjw- 
ing of the lumen, and eventually a thrombus may form, r(‘sulting in coni]ietc‘ 
occlusion of the vessel. 

Con^kte occlusion of a coronary artery or of one of its inai]i branelu^s is 
more frequent than has hitherto been su])])o.s(‘d. It is much nior(‘ eoniinon 
in males than in females, and is found jiartieularly in nii(l<jl(‘ or later life. 
Atheroma is a more frequent cau.se than chronic arteritis. It is rarely dm* 
to embolism, usually intracardiac in origin. The left corona ly or 

one of its main branches, is hiuch more commonly than the right. 

If the lumen of a coronary artery or of one of its main ])raiuh('s Im* com- 
pletely and abru])tly clos(‘d, as tin* re.sult of one of the causes im iilioiied, 
sudden death, without the occurrence of structural change's, may oee-iir ; 
or in .f^i ’cti on may ensue. The latter usually oecuis near the a])ex of the 
leftventricle, or, less frequently, near tlie base of that chamber or in the 
intraventricular septum. Later, the infarct becom(‘s surround (*d ])y dense 
fibrous tis.sue, from which strands radiate hetwi'en the adjacamt muscle- 
fibres, resulting finally in scar formation. The result of this infai-ction is a 
weakening of the cardiac w'all, which may lead to aneurysm or rupture. 
Thrombi may form within the aneurysm, or bedon* it lias formed, and result 
in embolism and consequent infan;tion in the brain, kidneys, .s])ieeii or 
elsewhere. 

In those cases in which closure of a coronary artery or of one of its main 
branches is gradual, or is only partial, and in cases of narrowing or occlusion 
of the terminal branches, infarction does not take plact* ; local anauiua 
results, and consequent atrophy of the muscle-cdls and secondary fibrosis. 

Symptoms of Coronary Disease.— The symptoms of tinxsi' ca^^ in 
which closure of a coronary artery or of one of its main brandies is gradual, 
or is only pa^al, and of cases of narrowing or occlusion of tin* terminal 
branches, ar^those of chronic interstitial myocarditis. 

Complete and abrupt closure of a coronary aitery or of one of its main 
branches results in sudden death — ^this, indeed, being one of the common 
cause.s of sudden death ; or the synqjtoms of infarction ensue. 
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Infarction op the Heart / / y • 

Symptoms.- i*u ill is the most frequent and prominent symptom. Its 
onset is usually siid^n, and the pain usually occurs without physiptil or 
menial exe.rtioii, or f motion. The pain is felt most commonly in the retro- ^ 
sternal next most frequently across the front of the chggt, next most 

c-ommonly over a wide area of the back of the cjicst, and occasionally in 
I lie prcoeordium or in the epigastrium. It may be localised, or may raduiU* 
in certain directions, the latter being less frequent than in the case of 
ordinary angina pectoris. If the pain does radiate, the direction of the 
ladialion is usually the same as that in angina. It may vary from that 
whieli is moderate to intense anguish. It is usually sudden, and may persist 
lor hours_ or j; ye Q, clays. The expression of the face is usually anxious or 
<‘ve?i one of intense anguish. The skin is usually pallid or even cadaveric 
in hue, and th<Te* is frequently a claiumy sweat. There may be nausea 
or vomiting. Tiu^ bn'athing is usually shallow, and the patient is afraid 
to make an effort to breathe normally. Cardiac astlnna, or, less frequently, 
t’heyn e-Stokes respiration, may be pr^.-^ent. Acute pulmonary cedema 
IS rankly im‘t- with. The mind is usually clear, but occasionally there 
IS mild delirium. The pu|^e is usually ijicreased in frequency, and is of 
smaller amplitude and w(‘akcr. 1 have seen a few cases in which there has 
Ix'cn bradycardia, evim pronounced. The blood-pressure almost invariably 
falls, usually condderabl y and it may be markedly so, and frequently 
eontinues to do so and ra])i(lly. The transverse area of cardiac impairment 
heaomes increased, usually considerably and it may be even markedly so, 
and the dilatation is generally rapid. On auscultation, both cardiac sounds 
iire found to be weaker, and, further, the first sound is often short, sharp 
and el(‘ar, n*seiubling the second sound. The long pause is often diminished, 
aiid oceasionally a tic-tac heart-beat is present. Rarely gallop rhythm is 
lo he heard. Extra -systoles, or, less frequently, paroxysmal tachycardia, 
rjuisient or persistemt auricular hbriilatiQn, or auric ulo -ventricular block, 
may bt* present. A mitral, and a tricuspid, systolic bruit may develop — 
•lu(‘ to rdati ye i ncompete nce of the valVe.s. There may be sighs of chronic^ 

. enous congestion and oedema of tlie Kings, particularly the bases. LoyaHsed | 
pericardial friction in the a7ca 'of 'HiFlhTarc may sometimes lie noted, and ; 
if so, is of great diagnostic importance. If the patient lives for a day or two, 
!liere is usually slight or moderate pyrexia and frequently a moderate 
leucooytosis, the polynuclear cells being relatively increased in number. 

Tlie forms of the electro-cardiograms which may be met with are 
described on yiages 922-923. 

Diagnosis. — A correct diagnosis is practically always possible from a 
(•arefiil considenition of the clinical features, including the on se L together 
with th(^ results of electro-cardiographiQ examination ; indeed, it may 
usually he mad<‘. without the aid of the latter. All that may be usefuliy 

added to the cJinical f(*atures already described is that the pain is not. 

lelieved by vasq-dilatoirs. The electro-cardiograms are usually characteristic 
ahd of great diagnostic value. Those ot the first stage are perhaps 
pathognomonic ; those of the second stage are not so characteristic as those 
of the first, but, taken together with the clinical features, they afford strong 
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corroborative evidence ; while even the changes in the T deflections in lead 
III sometimes found ultimately are very suspicious. 

The pain of ordinary cardiac failure^ ordinary angina pectoris, rupture 
of a saccular aneurysm of the thoracic aorta, colic, whether of int^istinal, 
hepatic' dr renal origin, perforated gastric or duodenal ulcer, acute pan- 
creatitis and other abdominal emergencies should be excliuh d. 

Prognosis. — Death, may occur within a fejy minutes or a few hours. Jf 
the patient lives for a few days, he may die from chronic venoi'ts'cohg«‘sti()ti 
witliirr“a "’few weeks or months ; or, luore frequimtly, he survTt’'^^s. In the 
latter event, progress is^very slow ; there is siibsi'quent cardiac impairineut, 
although rarely the patient is almost as well as pn'viously ; while subs<M|uenl 
attecks may occur. 

5 V r^reatment. — The various measures which may be applicablt* to any 
form of cardiac disorder should be considered in detail. Comph‘te and 
long-continued — at least 3 months — re.st, both physical and mental, is 
imperative. Depletive measures should be avoided. Tin* food should be 
nutritious and easily digestible, and given in small quantities at frequent 
intervals. In the early stages, warmth to the body, stimulating liquid foods, 
and diffusible stimulants are indicated, and the boweds should be opened by 
means of enemata. For the pain, morphine hypodermically, in sufficient 
Jlosage, and preferably with atropine, should be employed. No allenqd 
would be made to hurrv convah*scence. 

' 1 ^ ■ 

‘ Chronic Mvoc\Ani>iA!. 1 )isi:.\sr 

Of the various forms of chronic myocarflial disease, the tliree most 
common are fatty infiltration or cardiac lipomatosis, fatty degeneration, 
and chronic interstitial myocarditis; the last of these has also been, variously 
termed chronic myocarditis, fibrous myocarditis, sclerotic myocarditis 
cardio-sclerosis, fibroid inliltration and fibroid degeneration. Fatty degenera 
tion and fibroid degeneration often coexist, nnd to this condition the mini*' 
of fibro-fatty heart is sometimes given. 

Fatty Ini’iltration 

Fatty infiltration consists in an excess of fat in those situations in which 
it is naturally found, and also in its deposit between the fasciculi of tiie 
cardiac musculature. 

\ iCtiology. — Heredity is certainly a factor, and the condition is more 
(Common in males, and during or after middle life, being rare in early life, 
and comparatively rare before middle age. It is usually associated with 
l^eneral obesity, a generous appetite, and lack of exercise and fresh air. It 
18 more especially found in connection with over-indulgence in carbohydrates, 
Jats and alcohol, particularly malt liquors and sweet wines, and faulty meta- 
bolism is generally present. It is also apt to occur in individuals suffering 
from affections of the lungs which cause embarrassment of the pulmonary 
oi^pulation, such as emphysema, cirrhosis and chronic fibroid tuberculosis. 

Pathology. — The affection is chiefly distributed along the arterial 
branches, often causing atrophy of the muscle fibres by compression. It is 
usually most marked over the right ventricle. The deposit of fat commences 
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in the subepicardial fat, and may even extend to the subendocardial tissue. 
In some instances the atrophied muscle fibres become the seat of true fatty 
degeneration, due to interference with their nutrition. In fatty infiltration, 
more or less dilatation of the cardiac chambers is usually present, and is 
often accompanied by hypertrophy. 

Symptoms. - The patient is usually stout and flabby, and the subjective 
symptoms are those of an enfeebled circulation. Exertion is frequently 
accompanied by dyspnoea, a sense of oppression in the chest, and slight 
cyanosis, with a tendency to perspire easily ; the association of cyanosis 
with dyspnea on exertion is one of the most usual features of the affection. 
The patient is easily fatigued by physical or mental effort, and there is often 
giddiness or faintness. The digestive functions are, as a rule, little, if at all, 
impaired ; on examination, however, there may be evidence of gastric 
dilatation and of hepatic enlargement. The functions of the nervous system 
are often affected ; there is frequently impairment of memory, and not 
infrequently tiie patient is soporose, although, on the other hand, he may 
complain of insomnia. Cheyne-Stokes respiration is occasionally to be 
noted. The urine may be large in quantity, pale in colour, and of low 
.sj»ecific gravity. The characteristics of the pulse vary considerably ; as a 
rule th(‘ rate is increased, it is weak, the vessel is empty, there is hypo- 
tension, and the vessel wall is not thickened. On the other hand, the vessel 
may he full, the blood- pressure supernormal, and the wall thickened. The 
pulse is usually regular, but may exhibit one of the forms of irregularity. 
The cardiac impulse is usually feeble, unless hypertrophy is also present, 
when its area and force may be increased, and pulsation in the neck may 
be noted. The area of cardiac impairment is generally increased, as the 
result of dilatation or hypertrophy. On auscultation, the heart sounds, 
e.sj)ccially the first, are found to be weak, low' in tone and muffled ; indeed, 
iu the advanced sta’giTtlie first souncT lUiiTbc almost inaudible : this may be 
due not only to an enfeebled left ventricle, but also to ' the unusual thick- 
ness of the thoracic_parietes in these cases. Murmurs are usually not 
present, but a soft mitral or tric uspid bruit may be audible, owdng to 
cardiac dilatation. 

Later on, there may be evidence* of mdema of the dependent parts and 
of the lungs, wdiile the urine may be scanty, high coloured and albuminous. 

Diagnosis. — Fatty infiltration may be diagnosed from the indications 
of an enfeebled circulation, together with evidence of weakness of the cardiac 
impulse and sounds, occurring in a person who is the victim of obesity. 

Prognosis. ‘-If appropriate therapeutic measures be carried out, the 
prognosis is usually favourable ; otherwise the condition is apt to be pro- 
gressive. As lias i)een already noted, if fatty infiltration persist for some 
time, true degeneration is apt to arise. 

Treatment. “This consists mainly in dieting, systematic elimination, 
and abundance of fresh air, while carefully regulated exercise and other 
measures which have for their object the reduction of bodily fat should atso 
be employed. The diet should be strictly moderate in amount, and sugars 
and starches, especially bread and root vegetables, should be proportionately 
diminished ; the diet, therefore, should oe mainly nitrogenous. The food 
should be eaten slowly and thoroughly masticated. The amount of fluid 
with meals should be restricted, and taken at the end of the meal, while, 
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on the other hand, a considerable quantity of fluid between meals is advis- 
able. It is better to avoid alcohol altogether; bui, if this be not possible, 
brandy or whisky, well diluted, Moselle, or claret is much fjreferable to malt 
liquors, Burgundy, port, or champagne. 

Regulated exercise in the open air, such as walking, riding, golfing, and 
cycling, is valuable. Graduated exercises are of special value in cases of 
slight cardiac failure due to fatty infiltration. In my opinion the simple 
forms of movements are, certainly in the majority of cases, better than the 
resistance exercises as practised at Nauheim, and I am inclined to favour 
Swedish exercises. With regard to any form of physical exertion, care should 
be taken that it is at first limited in amount, and only gradually increased, 
while it should in every case stop short of producing any indications of 
cardiac distress. Systematic elimination, by means of purgatives, Turkish 
baths, or a visit to some spa, is sometimes useful. 

Fatty Degeneration 

In fatty degeneration the muscle-fibres ar«‘ mon^ or h‘ss ref>luc(Mi by 

fat. 

iCtiology. — Jleredity is certainly a factor, and the condition is more 
common in males. While it may occur at any period of life, it is far com- 
moner during middle life and in the elderly. The condition is found in 
altered states of the blood, especially pernicious amemia and leucocythiomia, 
while it has been noted in scurvy, purpura, haemophilia and diabet<\s. Tlu' 
chemical poisons, especially alcohol, phosphorus, arsenic, antimony, and 
lead, and the acute infective fevers, especially typhus, enteric fever, di[)h- 
theria, erysipelas, small-[)OX, septicaemia, pneumonia, and influenza, as well 
as cachectic states the result of cancer, tuberculosis, long-continued sup- 
puration, and other wasting diseases, are also r<\sponsibl(* factors in the pro- 
duction of the disease. Among other causes are the retention of waste 
products in chronic gout and nephritis ; chronic venous congestion due to 
mitral disease and those affections of the lungs which cause (‘inbarrassinent 
of the pulmonary circulation ; long-standing valvular (lis(‘aso with dilatation ; 
and as a sequel to fatty infiltration. It may be noted tiiat phos])horus. 
even in small doses, may cause fatty degeneration within a few days. 

Pathology. — The affection may be general or local in its distribution, 
the latter being the more common. In b^tli cases, but especially in tli(‘ local 
form, the ventricles are affected to a greater degree than the auricles, and 
the left ventricle than the right, and the musculi papillar(‘s and the museb* 
beneath the endocardium are principally involved. The heart may or may 
not be enlarged ; indeed, in pure degeneration it may be even smaller than 
normal. In this connection it may be stated that fatty degeneration may 
accompany or succeed dilatation or hypertrophy, while, on tlue other hand, 
dilatation may follow degeneration. The organ is softer in consistence and 
flabby, and is more easily torn. The colour may be uniformly pale yellowish, 
or buff, or light yellowish brown— the so-called “faded-leaf’' colour. The 
condition is, however, more apt to occur in patclies, resulting in a streaked 
or mottled appearance as a whole, which has been likened to that of the breast 
of a thrush — “ thrush ’s-breast,” or to that of the fur of a tabby cat— “ tabby 
cat striation.” On microscopic examination of a section which has beeii 
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stained with oamic acid, the small fat globules are seen inside the rnuscle- 
fibres, their envelopes being blackened by the acid. 

Symptoms. —The clinical pi(;t!irc is in most cases indefinite ; in rare 
instances, indeed, the disease is latent during its whole course, until a fatal 
termination occurs, dm* to syncojM*. or angina pectoris, or from some othei 
cause. 

The general appearance of the patient vanes, which may be due to the 
causal fa(;tor, e.g. pernicious anaemia. The countenance not infrequently 
is pale and waxy, but, on the other hand, it may [)e ruddy, or even cyanotic ; 
cyanosis, however, is rarely seen unless there is much cardiac dilatation. 
Arcus senilis, coldness of the extremities, and a subnormal teniperature may 
be present. The most common subjective symptoms are dyspna*?!, togethei 
with some degree of cyanosis of the face, and per}ia]>s giddiness and accelera- 
tion of the pulse-rate, on exertion — dyspnoea on exertion being an early and 
persistent symptom. In some cases there is a sense of uneasiness, and even 
actual pain, in the prsecordium on exertion, but it should be noted that cardiac 
pain is not usually a y)romincnt feature of the disease except in those cases 
in wliich angina pectuiis accompanies it ; the latter, however, is by no 
means uncommon. Com])laint is sometimes made of debility and general 
lassitude. The digestive functions are usually impaired, as evidenced by 
anorexia, drowsiness after meals, atonic dyspepsia, with a tendency to 
flatulent distension of the stomach, torpidity of the functions of the liver 
and bowel, and occasionally gastro-intestinal catarrh. C'erebral symjttonis, 
as described on page 754, due to a diminished supply of blood to the brain, 
are often present and of great diagnostic importance. It is possible that 
very rarely Adams-Stokes syndrome may occur. There may be a persistent 
tendency to sighing or yawning, while occasionally Chevne-Stokes respiration 
is j)resent ; this, however, is usually not met with until an advanced stage 
of the disease, wlnm it is not infrequent, and occurs for the most part during 
sleej). 

The urine is usually of low specific gravity, and not infrequently contains 
a trace of albumin and tube casts. There is sometimes a certain amount 
of oedema about the ankles, but general dropsy is ^are, unless there is much 
cardiac dilatation. 

The pulse is almost always altered, the rate varying considerably in 
different cases; it may be increased, especially in .the niore^acutc ioxma^of 
the disease. On the other hand, t%re may be bradycardia, even of marked 
degree, in the more chronic f o rms , especially in the senile variety. The 
pulse is usiialTy small , ill- ^ustai liiedT^ and the blood -press are is almost always 
siibnonnal ; but, on the other hand, its volume may be full. It may be 
perfectly regular, or irregular. The vessel wall may be normal in the acute 
forma, or thickened, as occurs in a large proportion of cases of the senile type. 

The apex-beat is frequently not visible, and may not be palpable ; if 
present at all, it is usually extremely weak, giving the impression to the 
hand of a short feeble tap, and there is usually an absence of pulsation in the 
epigastrium. Stokes pointed out that the impulse may only be felt in the 
neighbourhood of the left border of the lower end of the sternum. The 
apex-beat is, as a rule, not much displaced outwards. The area of cardiac 
impairment is generally enlarged, but usually not in any great e.xtent, unless 
much dilatation has supervened or hypertrophy exists. 

55 
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On auscultation the first sound is usually found to be short, sharp and 
clear, and diminished in intensity ; indeed, in the advanced stage of the 
disease it may be almost, if not entirely, inaudible at the apex, although 
faintly heard in the neighbourhood of the lefr- bord(‘r of the lower (*!id of tin; 
sternum. In the case of rapidly-acting Inarts, tlie fcetal ty{)e of cardia(r 
action may be approximated. A mitral and tricuspid systolic murmur may 
be jnesent, especially when the cause is aiuemia or one of the acute iub'ctivt* 
fevers. 

Diagnosis. — The diagnosis of fatty degeneration of the heart is oiten 
extremely diliicult, as t!ie clinical picture is in most cases indelinite, and 
indeed in rare instances the disease is latent during its whole course until the 
occurrence of a fatal termination. VVe may often suspect the existence of 
fatty degeneration without being able to c<*nflrm it ; a positive diagnosis, 
indeed, is in the opinion of some not possible. The j)iesenoe of arcus senilis 
is iji itself of no diagno.stic imi>ortaiict\ but is of some value when accom- 
panied by other symptoms. Cheylle-Stokc^ reopiratiun is not [)at}iogn()monic 
of fatty degeneration, since it is also to be met with in other morbid 
affections. 

The following points are of importance in a consideration of tlie (juesiion 
of diagnosis : a causal factor^ an absence of valvular disease, the presence 
of dyspnoea and cyanosis on exertion, the occurrence of angina peel oris, 
cerebral symptoms, especially syncopal and epileptiform attacks, a yAiTse of 
small volume and of low tension, an enfeebled cardiac Impulse, general enlarge- 
ment of the area of cardiac impairment, and hln Tilterat ion of the cardiac 
sounds aiT^^'eTidy hofed. 

’Tirtffe'bpinion of some tfie differential diagno.sis between fatty and libroid 
degeneration is impossible, and it should also be rememb(*red that tluyv often 
occur in association. The e.xistence of constant torpor, Cheyne-iStulv^'^ 
respiration, and apo[)lectiform attacks, and the occurrenee of a fatal U*rmina- 
tion before marked cyanosis, general anasarca, hepatic enlargement, and 
other indications of a failing right heart occur, are more suggestive of fatty 
degeneration. Furtlier, in the fibroid form of myocaiflial dcgcncratiim, tlic 
pulse is usually more frequent, stj:.op.ger, and of normal or supernormal 
tension, while the vessel wall is thickened, tlu* (udafgenu'nt of tlie anai of 
cardiac impairment is usually greater, and the aortic second soiixid,<Ha;en tu- 
tted--" It should, iiowever, be borne in mind that fat/ty de;:enerat ion may 
supervene upon the hypertrophy of valvular disease. In tlu* ditleremial 
diagnosis from valvular disca.se with cardiac failure, the history may be 
helpful, as also the characteristic murmurs of the various loi tns of valvular- 
disease. In mitral discas(‘, for example, liy}>c.rtrophy is more marked, and, 
if cardiac failure be present, the usual clinical picture is out* of chronic venous 
stagnation — a condition which is comparatively rare in fatty d(‘generation ~ 
and the degree of cardiac dilatation is great(*r. 

Prognosis. — Taking the cases as a wlH)le. the [irognosls of fatt y degenera- 
tion is grave, as it is one of the cornmonc.st diseases in which sudden deatii 
occurs. The duration of life, however, may vary from a few months to many 
years. In considering the probable duration of life, among the [)oinls which 
should be considered are the folh^wing. Wlum tlie afh‘ciioji supervemes upon 
fatty iniiltralion the pati(‘nt may 1i\'e for many y ars. In tin* acute forms, 
as, for example, when du(^ to acute infective diseases o: aru»*mia, the im- 
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mediate prognosis is grave — especially if cardiac failure makes its appearance 
at an early stage of the disease — but the ultimate prognosis is not infrequent!}' 
favourabhi ; the outlook in diphtheritic cases is, however, uncertain. In the 
ehroni(‘ forms, as, for example, in coronary disease, the imniediate progno8i^ 
is more favourable, but the ultimate prognosis is not so good ; and yet even 
in tliese cases life may be prolonged for some years, if the j)atient be able to 
live a carefully regulated life. 

A fatal termination may result from gradual or rapid cardiac failure, or 
from sudden death, the latter occurring perhaps in a majority of cases, and 
may be due to syn( o])e, angina pectoris, or rupture of the heart. Ruptiin' 
of the li(*art is perhaps not so common in fatty as in fibroid degeneration. 

Treatment. -The treatment of fatty degeneration is the same as that of 
ehronic^ interstitial myoearditis. 

(hiKONic Interstitial ^Myocarditis 

Definition. — By chronic interstitial myocarditis is meant an increase of 
the interstitial fibrous tissue of the cardiac wall, as a consequence of which 
atropliy and d«‘generation of the muscle-fibres ri'sult. 

Etiology. Heredity is certainly a factor, and the condition is more 
common in males in about the pro])ortion of two to one, and during or after 
middle life,. It is to be found in occuj)ations involving prolonged muscular 
or rmuital strain. The condition may follow acute myocarditis. Disease of 
the ascending aorta involving the orifice of one or both of the coronary 
arteries and, still more frequently, disease of the coronary arteries them- 
s«*]vrs, constitute ih<* commonest causes. Tliey are fully described on 
page 860. CluMuical poisons, conditions of defective inetabQJism, such as 
chronic gout, and iucri'ased peripheral resistance, as, for example, in arterial 
hyt)ertfoT!Ty'‘''and granular Tudi ieyr also' t>Tay a part in the ictiology of the 
dl.seas(‘. AnTbng^ ofluT causes are chronic venous congestion, due to mitral 
disease and those alfectioiis of the lungs vvhmh cTuse eihbarrassinent of tin* 
}>ulmouiiry circulation ; old standing vahmlar disease ; the chiuiiic 
form of pt'rieardil is ; acute 
of tlie blood. 

-'"i^athology. — The aifeetion may be general or local in its distribution, 
the latter being usmdly due to coronary di.sease. When the affection follows 
acute mvocarditis, a more or less diffuse fibrosis, usually most marked be- 
neath the ])ericardium and endocardium, is found. In both forms the 
auricles are little, if at all, affected, and the left side of the heart is much 
more commoiilv affected than the right, especially in the neighl-oiirhood of 
tlie a})ex and the lower part of the interventricular septum. Wluai the 
condition is tlie result of clironic venous congestion, howe\er, it is more in 
evideiu’c on the right side of the heart. There is an increase in the thickness 
of tlie (uirdiac wall- the so-call(‘d false hy})ertrophy and ultimately dilata- 
tion occurs. White masses of fibrous tissue, varying in size from that of . 
pea to a five-shilling piece or even larger, and irregular in shape, are to la' 
observed replacing portions of the cardiac wall or interventricular septum. 
When the condition has continued for sonic time and the increase of fibrous 
tissue is extreme, the affected muscle-fibres may be entirely replaced b}^ 
dense scar like tissue. When the coronary artcrii's are diseased, the aortic 
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cusps are not infrequently the seat of primary chronic endocarditis, and there 
may also be widespread atheroma and cirrhosis of the kidneys. 

Symptoms. — The clinical picture of fibroid degeneration is a varied one ; 
if the morbid condition be general or extensive, the disease may he (iifiicull 
to distinguish from fatty degeneration, with wldch it often coexists. In 
very rare instances, the disease is latent during its whole course and is only 
discovered on post-mortem examination. The onset of the symptoms is 
gradual, and the clinical features are those of chronic heart failure. 1 he 
most common symptoms are progressive (lyspnma on exertion, together 
with slight cyanosis of the face ; there may also he a sense of oppression 
in the prsecordium, and not infrequently pain on exertion, and slight (edema 
about the ankles, espr^cially at night. There may be a sensation of fullm ss 
and throbbing in the head, noises in the ears, and Hashes of light before 
the eyes. There may be symptoms of cerebral ana3mia, as described on 
page 751. I’he urine is usually diminished in quantity and of fiigh .sj)ecihc 
gravity, and may contain all)imiin, wliich is frequently present in the later 
stages of the disease. The patient may suffer from attacks of cardiac 
asthma, especially at night, and angina pectoris is of common occurrence. 
Cheyne-Siokes respiration is sometimes found. Th(‘ usual indiruitions of 
failure of the right side of the heart may supervene. Ultimately the [>;itient 
is apt to suffer from marked dys]>iKB«i on the sliLditest ex(Ttion, orlho})na3a, 
and the most distressing cardiac asthma, while, the (pnuitiTy of steadily 

diminishes, and anasarca increases. 

The pulse may be of normal rate, or increased in frequency, or bradyc'ardia 
may be present, the last of these being relatively common. 'Fhe character 
of the pulse varies considerably. It is usually fuller than normal, with height- 
ened pressure, although the latter is not j)ronounced, unless cirriiosis of the 
kidney or some such affection exi.sts ; when cardiac failure is j)resent, iiowever, 
the pulse may present the opposite cliaract ('ristics. The wall of tlio radial 
artery is usually thickened. When the affection is the result of ehroT)ic 
venous congestion or of chronic adhesive pericarditis, the juilse may be 
feeble, of subnormal pressure, with no evidence of thickening of the radial 
wall. The apex-beat i.s di8[)Iaced downwuinls and to the left, its area and 
force are increased, the area, however, being ])roportionat(‘ly t-ocalcr and the 
force of the apex-beat firoportionaiely less than in juire hy])ertrophy. The 
area of cardiac imy)airraent is increased in all directions. When the affection 
is due to mitral disease or ein[)hysema, the impulse is most obvious near the 
ensiform cartilage, and the increased area of impairment to the right of the 
sternum. On auscultation, the first sound is [)roIonged and muffled at the 
apex, with often a soft systolic murmur ; the first sound is barely audible 
at the base, and may be entirely absent. The. second sound in the aortic area 
may be accentuated and n^dupiicated ; when due to mitral disease', liowev('r, 
the second sound in the pulmonary area inav be accentuati'd, but at the 
same time is less ringing in character thaji in the earlier stages of valvular 
disease. A tricuspid systolic bruit is sometimes heard. 

Diagnosis. — An absolute diagnosis of chronic intc'.rstitial myocarditis is 
not infrequently a matter of extreme difficulty. The differential diagnosis 
between this condition and fatty degeneration has b(!en already dealt with 
on page 866. It is also necessary to distinguish th('. affection from the car- 
diac failure of valvular disca.se, as for ex;iiii})h\ relallve mitral incornpetenc*' 



HYPERTROPHY OF THP: HEAR1' 


869 


occurniig in iibroid degeneration from mitral incompetence due to primary 
organic disease of the^ valve — a problem of the utmost difficulty. In the 
former case there is no history of valvular disease, the subjective symptoms 
are frequently out of proportion to the physical signs, and angina pectoris, 
and syncopal and epileptiform attacks are of more frequent occurrence. 

Prognosis. — The [prognosis of the affection closely resembles that of 
fatty degeniiration. Here also the duration of life may vary from a few 
monthfl m any ye ars. A fatal termination may take place as the result 
of gradual Qr~siid^Tr cardiac failufeT In the“progrT^sw^..njiiQjDg._ 
other things whlcli should lie "taken into consideration are the presence j^r 
absence of the pulsus alternans, angina pectoris, and syncopal attacks. 

Treatment.— It is of great importance that the patient shoiild' curtail 
his physical and mental activities so as not in any way to exceed the limited 
strength of the heart. His daily life should be considered with great care 
and in d(?tail. Carefully regulated exercise in the fresh air is permissible, 
but violent and sudden efforts should h<‘ strictly forbidden. Such exercise 
as walking against a wind and cycling uphill are contra-indicated ; on the 
other hand, quiet walking on the level, or even slow walking up an incline, 
quiet cycling, croquet, and even riding or golf may sornctimes be allowed in 
suitable cases. In all cases, exertion should stop short of producing breath- 
lessness, palpitation, fatigue, a sense of tightnes.'^ across the chest, or prae- 
cordial pain or distress. If these precautions be not taken, there is re^al 
danger. High altitudes are better avoided. Only warm bathing should be 
allowed. The clothing should be warm. Particular care should be taken 
with regard to diet ; it should be most carefully regidated on the lines 
[irevioiLslv laid down. Ga.stric and inte.stinal dyspe]).sia, especially with 
flatulence, siiould he avoide’d, or treated when pre.^ont. Wliat fluid is taken 
with meals should be taken at the end. Overloading the stomach should 
be avoided. Rest before and after food, and in the afternoon, should be 
enjoined. Tiic state of tin; bowels should receive most careful attention. 
In these cases it is sometimes of advantage to diminish the body weight. 
If there be supernormal blood-pressure, it should be regulated by the methods 
described previously. If anaemia be the cause or an acconipaniniont of the 
condition, it should be adequately treated. 

When there are indications of cardiac failure, rest, proportionate to the 
degree of failure present, is imperative ; other therapeutic measures also, 
as previously described, should l)e adopted. The indications for one of the 
digitalis series of drugs have already been discussed. 


Hypeutkophy of the Heart 

In cardiac liypeitropliy there is an increase in the thickness of the walls 
of one or more of the cavities of the heart, due to an increase in the actual 
atze. and j)osajJliljLai»o inujjSle:fi]jrca.”TTiVFy ^ 

may iuclude the iriusculi papillares, columns) carnea), and nmsculi ]>ectinati. 

It is customary to divide hypertrophy of the heart into three kinds, 
namely — (1) The concentric, in which with the increased thickness of the walls 
the cavities are diminished in size; (2) the simple, in which the cavities 
are normal in size; and (3) the excentrio type, in which the cavities are 
increased in siz<* — in other words, tliere is hypertrophy with dilatation. 
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In the opinion of some, the concentric variety only exists as a post-mortem 
cha^e. 

Etiology. — Hypertrophy is apt to occur when the heart has been 
subjected to an excessive amount of work. It is more common, therefore, 
in men, on account of their greater exposure to iongr.coiitiB»ed'*-e*««ss 
of strain. Among other causes arc long- 

cojatinued Qver-indulgence in food, alcohol, qr^bacco, lith^mia, supernornial 
blqod~PJCgj§sure and arterial d^^^ independent oT"Icidney disease, neplyilis 
— especially fne chronic interstitial form, chronic valvular diseas e, congenital 
atresia of, or pressure upon, the aorta, chronic adhesive pericarditis, certain 
affections of the nervous system causing persistent increasecl cardiac rate, 
hyperthyroid secretion, chronic disease of the lungs — such as emphysema, 
cirrhosis, and chronic fibroid tuberculosis, chronic disease of the bronchi, 
and atheroma of the pulmonary artery. Drinking large quantities of Leer, 
chrqnic inteiatitiaJ nephritis^ and aortic disease may give rise to enormous 
hypertrophy. 

In the case of long-continued muscular effort and mental strain, long- 
continued over-indulgence in food, alcohol, or tobacco, affections of the 
nervous system, and hyperthyroid secretion, the hypertrophy is likely to be 
general ; in supernormal blood-pressure and arterial disea s(‘. ne})hritis, and 
aortic valvular disease, the left ventricle is more espc^cially affected ; whereas 
in the chronic affections of the lungs or of the bronchi, and disease of the 
pulmonary artery, the right ventricle is principally involved. 

Pathology. — Hypertrophy of the heart may be general or local. In 
the former, all the chambers of the heart are involved. The ventricles are 
more affected than the auricles, for the walls of the latter contain more 
fibrous tissue. When the condition is local, which is much the more common, 
while all the chambers are not affected, there is, as a rule, hypertroj)hy of 
more than one, though in varying degree. The following is the comparative 
order of frequency : left ventricle, right ventricle, left auricle, right auricle. 
When the left ventricle is affected, the apex of the heart is accentuated, and 
the whole organ is elongated and rather conical in form. When the right 
ventricle, on the other hand, is concerned, the apex is le.ss pronounced, and 
the whole organ broader and somewhat quadrate in form. The excentric 
variety of hypertrophy may give rise to enormous enlargement of the organ, 
in which case the heart is often spoken of as a “ beefy heart ” or a “ cor 
bQvinum.” This is especially aj)t to occur in aortic valvular disease. 

For the development of full hypertrophy, an adequate blood supjdy is 
necessary, and in this connection the state of the general nutrition, as well 
as the anatomical and physiological condition of the coronary' arteries, is of 
considerable importance. 

Symptoms. — The symptoms of the morbid condition which is the cause 
of the hypertro])hy, whether of the left or right side of the heart, may be 
present. With regard to the hypertrophy itself, there may cither be a 
complete absence of subjective symptoms, or, on account of increased tension 
in the cerebral circulation, a sensation of fullness and throbbing in the head, 
headache, usually in the occipital region, fiushingSj noises in the ears, Hash es 
of light before t^ eyes, and giddiness. Sometimes patients’ complain of 
discomfoTt oi* even oT actual pain’tn'^he prsecordium, especially when lying 
on the left side, and this .sensation is aggravated by exertion. Actual pain, 
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however, is not common, unless perhaps in the case of neurasthenics and 
of subjects of tobacco poisoning. Another symptom of which the patient 
may complain is palpitation. When c^^iac f ailure supervenes, compjlaint 

may be made of dyspnoea on ^ert^ion andotEer'^^^ 

Hypertrophy of the TeTT'ventncle is cEafacTm’ised' by a full strong pulse, 
of prolonged duration, and by a blood-pressure above the normal. The 
pulse-rate, on the other hand, is apt to be rather lower than normal. There 
may be sCUie bulging atvdl^tT^mng of tlieThtercostal spaces in th6 prsecordial 
area to th(‘ left of the sternum, especially when the hypertrophy occurs during 
the growing period of life. The apex-beat is displaced downwards and 
outwards; it may be as low as the sixth, seventh, or even eighth intercostal 
space. Its extent and force are increased, and its character “ heaving ” or 
“ thrusting,” the beat being slower and longer than normal. TkU heaving 
or thr listing of the apex-beat is the 7nost characteristic feature of the condition. 
The area of impairment is increased, both from above downwards and trans- 
versely ; it may even (.'Xtend downwards to the eighth interspace, and 
transversely to the anterior axillary line. On auscultation, the first sound 
in the mitral area is fr<‘quently long, low in jhtch, and muffled ; the short 
[laiise may be lengthened, and the long pause shortened, while the second 
sound in the aortic area is frequently accentuated. Sometimes the first 
sound is reduplicated, and then is usiiallv best heard rather to the inner side 
of the apex-beat. The aortic second sound also is occasionally reduplicated. 

When there is considerable dilatation with the hypertrophy, occurring 
either in the (irsl instance or suliseqaenily in association with cardiac failure, 
the j)ulse increases in frequency, the blood- pressure becomes lower, the aj.'ex- 
beat becomes more diffuse, weaker, abrujit and rapid, and is of a tapping 
character. The transverse area of impairment becomes enlarged, and the 
iirst sound may be accentuated, sharj), clear, high in pitch, and considerably 
shortoned. Other indications of cardiac failure, such as oedema, may also 
supervene. 

In hy[>ertrophy of the right ventricle there may be, more especially in 
(diildreii, a certain amount of bulging in the region of the ensiform cartilage, 
while not infrequently there is pulsation in the epigastrium, diastolic in 
time. When the condition is marked, there may be a heaving impulse in the 
epigastrium, and over the lower sternum and costal cartilages, and in such 
cases even more marked than that of the left ventricle. The apex-beat is 
displaced chieli y to the left and only slightly downwards, and may be normal, 
diffuse and indefinite, or altogether invisible. When the right" ventricle is 
much enlarged, that chamber may displace the left ventricle backwards, so 
that tlio clinical ajiex-beat is formed entirely by the right, instead of th(' 
left, ventricle ; in these cases systolic recession over the lower part of the 
prsBcordium is sometimes observed. Systolic recession in the third, fourtli 
and fifth intercostal spaces between the margin of the sternum and the 
parasternal line on the left side, or in the fourth and fifth intercostal spaces on 
the right side, may be present. The area of cardiac impairment is usually 
increased, especially to the right. The left border may also be displaced 
outwards, but rarely extends beyond the nipple line. The first sound in the 
tricuspid area is not infrequently louder than normal, and the second sound 
in the pulmonary area is usually accentuated and mav be reduplicated. 
Lati'r. tiu’ symptoms of tricusj)id ineoir.peU’iu r su [)er\cu(‘. 
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When hypertrophy of the auricles occurs, it is accompanied by dilatation. 
In hypertrophy of the left auricle, the area of impairment may be higher 
than normal. When the right auricle is affected, there may be an extension 
outwards of the area of impairment in the third and fourth right intercostal 
spaces. 

Diagnosis. — A diagnosis ol hypertro])hy of any chamber or cliambers of 
the heart should not be made merely from the presence of f)ul8ation or per- 
cussion impairment in an abnormal area, for these may be due to causes other 
than hypertrophy, as, for example, morbid conditions of the lungs or pleurae. 
The most reliable sign of hypertroj)hy of tlic heart is a heaving or thrusting 
impulse. It should be remembered that mere increase of forc<' of the ay^ex- 
beat is sometimes met wit h in nervous subjects, esp(‘.cially in the young whose 
chest-w^alLs are thin; but in these cases there is no displaceimmt of the aj)ex' 
be^it, the impulse is sharp and short, the area of im]>airm(‘nt is not iner<!ased, and 
tlie sounds of the heart are not altered \ u the characteristic manner described. 
1 have seen an incorrect diagnosivS of t\ypertrophy of the hdt ventrirde made' 
in cases of retraction of tlie left lung; in these cases there is an increased 
area over which the healthy heart comes into direct contact with the chest - 
wall. The apex-beat, howevi'.r, is displaced upwards, is not licaving or thrust 
ing in character, and there are signs of a pulmonary lesion. ilyf)ertr()})hy of 
the right ventricle can be diagnosed when the objective signs already men- 
tioned lire ytresent. Tin* diagnosis of hypertrophy of the left auricle is 
exceedingly dilticult ; hypertropliy of the right auricle is more easily 
detected. 

Prognosis. -This depemis upon, among other tilings, the cause, the 
degree of hypertropliy, the degree of dilatation present, the condition of the 
systemic and coronary arteries, and of the myocardium. With regard to tb(‘ 
first, the prognosis depends very largely upon whether this is serious and 
irremediable, as when renal cirrhosis is yiresent, in whicli case dilatation if* 
apt to supervene ; or w’hether it is merely transitory, as, foi' exarnjile, wheii 
the result of a yieriod of excessive mmscular strain, in which case it seem 
clearly established that hypertrophy may disapyiear when the cause no longe r 
exists. Long-continued hypertrophy is apt to be followe.d by dilatation 
which adds to the gravity of the condition as a whole. 

With regard to the condition of the coronary arteries, it need only be 
pointed out that anginal attacks in all probability point to the existence of 
coronary disease, in w^hich case the supply of blood to tlie hypertrophied 
heart will be insufficient, with a resultant tendeuc.y to degeneration. With 
regard to the integrity of the myocardium, the importance of testing the 
cardiac response has already been fully considered. 

Treatment. — The hypertrophy itself does not need treatment. It is 
always advisable, however, to consider the cause, and, in some cases, as, for 
example, when chronic Bright’s disease, supernormal blood-pressure, or 
arteriaLdiafiftse is present, it should be suitably treated. In ordTef to provide 
a good supply of fobrTTo the heart- muscle, we should see that the patient 
obtains plenty of fresh air, and an adequate sujijily of nutritious and easily 
digestible food, and aiiy dyspepsia or ameraia present should receive attention. 
Undue physical or mental strain should be avoided. If cardiac failure super- 
vene, it should be treated as described elsewhere. 
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Dilatation of the Heart 

In cardiac dilatation there is an increase in the capacity of one or more 
of the cavities of the heart. 

Looking at the condition from the jiathological standpoint, the muscular 
walls of the chambers may be of normal thickness, which is not common ; 
more usually they are either thinner or thicker than normal. The last is by 
far the most common, i.c. in tlx* great majority of cases there is some hyper- 
trophy with the dilatation ; thi.s is called excentric hypertrophy, and has 
already been described. It should be remembered that when dilatation has 
existed for a long time, tin*, walls become thin, although, perhaps, in the first 
instance thick(*ned. 

Looking at the subject from the clinical standpoint, however, dilatation 
means an increase in the capacity of one or more of the cavities of the heai t as 
the result of impairment of the function of tonicity ; this form of dilatation is 
associated with cardiac failure. From this point of view, dilatation with 
liypertrophy is only included wdum the dilatation is in excess of the hyper- 
trophy. Hypertrofihy is apt to be followed by dilatation, and the latter, 
therefore, may be secondary to the former. 

In dilaUtion a larger quantity of blood exists in the affected chamber than 
normal, w hile the propulsive pow’er is diminished ; the chamber, therefore, 
cannot empty itself. As the dilatation progresses, the contraction of the 
chamber becomes less efiective, and the amount of residual blood progress- 
ively increases. 

^Etiology. — Cardiac dilatation is more common in men, on account of 
their greater exposure to long-continued excess of muscular effort and to 
mental strain ; tlus is especially so in certain occupations. General cardiac 
dilatation may occur in any of the following conditions : severe or prolonged 
[lyrexia, more especially in the case of pneumonia, scarlet fever, tyjihoid or 
typhus fever; toxaemias, us iufluenza and diphtheria, alcoholism, tobacco 
poisoning, and overdosage by the salicylates ; various forms of anaemia ; 
caciicctic conditions ; myocardial degeneration : rlieumatic carditis ; and 
affections of the coronary arteries causing defective blood supply. In th<* 
case of toxaemia of iuflueriza and dijihtheria. as well as in the acute carditis 
of rheumatism, dilatation may be acute. 

Dilatation may occur secondarily to hypertrophy, especially when the 
nutrition is defective. One of the most common causes of secondary dila- 
tation is some form of mechanical obstruction, slowly produced, either in the 
blood vessels or in the valves. Some of the causes of hypertrophy may pro- 
duce acute dilatation by acting quickly, before there is time for hypertrophy 
to occur ; this is especially the case when the muscular fibres are already 
impaired. Tiius, whereas prolonged and continued excess of muscular effort 
tends to produce hypertrophy, a sudden physical strain is apt to produce 
acute dilatation, especially if the individual be not in training (see primary 
cardiac overstrain) ; further, iu cases of completely established hypertrophy, 
dilatation may be produced with apparent suddenness by a comparatively 
trivial ailment, such as bronchitis, influenza, or any febrile attack. 

It should be particularly noted that a very common clintcal condition in 
which acute cardiac dilaMhon occurs is the sttpcrrchlnoi oj a new heart rhythm, 
such as auricular fihrillaiioii. 
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In addition to disease of the pulmonary artery, and the chronic pul- 
monary afh'ctions enumerated in the SBtiologv of hypertrophy, acute dilatation 
of the ripjht si(ie of the lieart may occur in pneunionia, cederna of the lungs, 
and in [)leurisy with efTusion. 

Pathology. — Dilatation rarely alTecls one cliainber alone, all of them 
being usually affected in some degree, although unequally so. The heart 
becomes larger, and when the condition is more or leas general the organ ap- 
proaches the globular form, particularly when the right side is affected. With 
the increase in the capacity of the ventricle.s, the dimensions of the auriculo- 
ventricular orifices also increase, and this results in what is known as relative 
incompetence. In dilatation of the auricles there is usually enlargement of 
the venous channels. 

Symptoms. — The symptoms of the cause are sometimes to be noted, and 
in addition there is usually languor, and fatigue on physical exertion, whilr 
strain is liable to induce a sensation of faintness, or evem actual .syncoj»e. 
Shortness of breath and jmlpitation on exertion an* of common occurren(;e, 
while there may be an uncomfortable feeling, amounting to actual j)ain, 
in the prsecordium. Some degree of cyanosis of tlie face may also be noted. 
The digestive functions are usually impaired, as sliown by anorexia, drowsi 
ness after meals, atonic dyspepsia with a tendency to flatulent distension 
of the stomach, torpidity of the function.s of the liver and bowel, and occa- 
sionally gastro-intestinal catarrh. Cerebral symptoms, such as giddiness, 
lack of power of concentration, early fatigue on menUl effort, a tendency 
to drowsiness, disagreeable dreams, nervousne.ss, and evtm symj)toms of 
mental derangement may be noticeable. Jaundice is not infrequently 
present, and also vomiting, hepatic enlargement, oedema of the feet, and some- 
times splenic enlargement. The urine may be scanty, and contain albumin, 
and even blood and tube casts. There is a tendency to chronic congestion 
and (Bdenia of the lungs, particularly of tlie bases, and ascites and phmral 
effusion are occasionally present. A.s the case progresses, dyspno*a may 
occur on the slightest e.xertion, and ortliopnoea, cardiac asthma, anasarca 
and a still further diminution in the amount of urine. 

The pulse is usunlly found to be more frequent, of smaller araj)litiide, 
and weaker, while the l)lood-pressure is lower than normah Distension and 
pulsation of the jugular veins may take place. 

Sometimes, particularly in children, in dilatation of the right ventricle 
there is a certain amount of bulging of the ]>r{ccordiuin in the region of the 
ensiform cartilage. The ap)ex-])eat is di8[>laced ehiefiv outwards, it is diffuse 
and often difficult or even impossible to locate, but if it can be determined 
is found to be weaker than normal and tajiping in character. In dilatation 
of the left ventricle a diffuse wavy impulse may bt^ ])resent in tiie anterior 
axillary line. In enlargement of the right ventricle the clinical a}K*.\-heat 
may be formed by the right, instead of tiic left, v.mtricle, in which case tliere 
may be a more diffuse systolic recession over the lower part of the juaecordium, 
in place of the normal apex-beat ; also systolic rece.ssion in the third fourth’ 
and fifth intercostal spaces between the margin of the sternum and tlie para- 
sternal line on the left side, or in the fourth and fifth intercostal spaces on the 
right side, may be present. 1 he area of cardiacs impairment is increased trans- 
versely, and is more marked to the left when the left ventricle is chiefly in- 
volved and to the right in the case of the right ventricle.. Jn dilatation of the 
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left auricle the area of irapainnent may be higher than normal, and in dilata- 
tion of the right auricle it may extend outwards in the third and fourth right 
intercostal spaces. On auscultation, both cardiac sounds are found to be 
weaker ; anri, further, the first sound is short, sharp and clear, resembling 
the second sound in character. The long pause is often diminished, on 
account of acceleration of the? rate of the heart, and sometimes the tic-tac 
heart-beat is present. Occasionally gallop rh}dhm is to be heard. A mitral, 
and in a still larg(?r proportion of cases a tricuspid, systolic bruit may be 
prc'sent- -on account of relative incom])etency of these valves. 

The physical signs of dilatation enumerated above may be modified by 
rhose of the cause of tlie condition, or of accomj)anying hypertrophy. In 
the case of valvular disease, the original murmurs may become weaker or 
even inaudible when dilatation occurs. 

The symptoms of cardiac dilatation may come on rapidly in the acute forms 
or more gradually in tht‘ more chronic cases. In many of the cases associated 
with the onset of a Jiew cardiac rhythm the dilatation takes place so rapidly 
that in tiie spjice* of even a few hours there are urgent dyspnoea, extreme 
fi v oiTresthesia of the ediest-wall, evidence of oedema of the lungs, and enlarge- 
iiieiit and pulsation of the liv**r. When (lilatation is due to a sudden physical 
strain, faint ik'ss passing into actual syncope, together with vomitiiig, and even 
fatal syncope, may occur bef(we the .signs of venous stasis have had time to 
develop. 

Diagnosis. —A diagnosis of car(iia(‘ dilatation can readily be made when 
the ph\'.>ieal signs described are present. The diagnosis of dilatation from 
hy])ertropijy is easy on a comparison of the physical signs of tlie two con- 
ditions. When hypertrophy and dilatation coexist in the same individual, 
there is a blending of the signs of both. It is sometimes difficult to diagnose 
gr(?at dilatation, esj)ccially of the right ventricle, from pericardial effusion. 
The points relating to the differential diagnosis will be fully discussed under 
pericarditis. Cardiac dilatation must also be distinguished from those cases 
of mitral stenosis in which there is an a])sence of a presystolic murmur at 
the time of examination. It is, further, sometimes necessary to exclude a 
right-sid<‘d pleural effusion displacing the heart to the left, in which case 
signs of fluid in the right })leural sac will be found. 

Prognosis. -The prognosis of cardiac dilatation depends, among other 
things, upon tlie cause, the degree of dilatation and whether this is out of 
proportion to the cause, the degree of any coexisting hypertrophy, the 
severity of the symptoms, the rate and force of the pulse, the vigour of the 
apex-beat or of the impulse of the right ventricle, and the size of the heart. 
Taking cases of cardiac dilatation as a whole, the prognosis is unfavourable. 

In acute dilatation from temporary causes, such as sudden physical 
strain or acute disease, if immediate danger can be tided over, there is a 
[irospect of complete recovery, provided an adequate period of rest is avail- 
able. The same applies to those cases due to the inception of a new cardiac 
rhythm, if the rhythm return to the normal. In chronic dilatation from a 
permanent cause, e.g. chronic valvular disease, complete recovery is im- 
probable ; it may take place, however, in some instances under suitable 
treatment. The prognosis is very unfavourable when dilatation supervenes 
upon marked arterial disease or myocardial degeneration, and this applies 
also to cases of Bright’s disease. 
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Treatment. — The first thing that requires consideration is the recog- 
nition of the cause of the condition, whatever its nature, and suitable thera- 
peutic measures should be employed in this connection. Added to this is the 
treatment of the affection itself, which is that of cardiac failure, and consists 
of an adequate period of rest, dieting, perhaps the administration of cardiac 
tonics or stimulants, and symptomatic treatment. Rest is imperative, and 
in acute cases must be absolute. Graduated exercises may be of service in a 
small group of cases, as, for example, in fatty infiltration. With regard to the 
administration of cardiac tonics, such as digitalis, the reader is referred to 
the appropriate section for their indications, dosage, and method of administra- 
tion. When dilatation is due to bacterial poisoning, digitalis appears to be 
inefiective. In acute cases, strychnine, alcohol, ether, and ammonia, by the 
mouth or subcutaneously, may be given. When venous engorgement and 
other indications of distension of the right chambers of the heart are present, 
[)urgatives, diuretics, and blood-letting by means of leeches or venesection, 
are indicated. The special indications for the practice of venesection in these 
cases, as well as the treatment of gastro-intestinal and other symj)tom8, have 
already been noted. 

Frederick W. Pjiick. 


DISEASES OF THE PERICARDIUM 
PERICARDITIS 

The varieties of pericarditis which may be met with are the fibrinous or 
dry, sero-fibrinous, purulent, haemorrhagic, and chronic adhesive, ix. adherent 
pericardium. Some writers describe a chronic form of jiericarditis ; this, 
however, is practically synonymous with chronic adhesive pericarditis. 

Acute Pericarditis 

^Etiology. “It is questionable if pericarditis be ever jirimary or idiopathic. 
The affection is more common in children, especially those of the second 
decade, and in males. By far the commonest cause, especially in young 
people, is rheumatism, under which chorea is to be included, the pericardial 
inflammation usually appearing during the second half of the first week or the 
first part of the second week of the rheumatic attack. The relation between 
rheumatism and pericarditis has been already discussed. The terminal 
stages of Bright^s disease, especially of the two chronic forms, and in partic- 
ular the chronic interstitial variety, and pneumonia, more especially affecting 
the left side, are frequent causes of pericarditis ; in pneumonia, infection may 
take place either by means of the blood stream or by extension. Other causes 
of pericarditis are scarlet fever, measles of severe type, sma ll -p ox, enteric 
f^er, influenza, dip^hena, tuberculosis, gonorrhoea, and other acute infective 
conditions ; constitufional diseases, such as gout and diabetes ; disordered 
blood states, such as leucocythaemia, lympha^j^pdma, purpura, and seurvy ; 
new -growths ; affection^ of the neighbouring parts, as” for example, the 
pleurse, Iimgs, mediastinum, ribs, vextebrte, and peritoneum ; injuries to tb(‘ 
chest%all ; and in conjunction with myocarditis. 
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When pericarditis is due to BrighPs dise ase, there is a tendency to the 
piir n 1 fiT^| ., l^fpmQrrha^^, or chr o nic adhesiv e variety of the disease. The 
pfeticarditis which occurs in co^ectTon malign ant di sea se is usually of a 
chr onic type, and is generally accompani ed the e .ffuau>a.i>Lfllud, which is 
usually_h80m,Q£chagic, but may be purulent or serous. Purulent pericarditis 
is usually due to pyaemia, septicaemia, as in the exanthematous fevers, or 
suppuration in the neighbourhood of the pericardium, as, for example, 
empyexoa, or the rupture of a pulmonary vomica. It may also occur in 
Brig ht’s dis ease. a niTin tuber culou S"deiS>suijn^^_^^^ pericardium . Among the 
micro-organisms which may Fe found are staphylococci, streptococci, pneumo- 
cocci and gonococci. Haemorrhagic pericarditis is more frequently met with 
in the aged, in Bright’s disease, in acute infective conditions, such as small- 
pox, tuberculosis, scurvy and purpura, malignant disease, either by direct 
extension or seeoiidary, wounds of the heart, and in leakage from an aneury^sm. 

Pathology. “ Pericarditis may be gener^LqrJiijCal ; if ti£,JUiter, the 
of the heart, close to the region of I'hfygreat ves.sels, is, as a rule, principally 
affected . 

In the fibrinous form, the free surface of the pericardium becomes more 
vascular and loses its smooth shiny appearance, owing to the transudation 
of lymph, which coagulates and forms a fibrinous exudate, which in the 
course of time may involve the entire surface, visceral and parietal, and may 
Fi^ach Jtb in. in thickness. In the majority of cases the exudate may easily be 
separated from the underlying surface, often leaving a honeycomb or reticu- 
late appearance. In the fibrinous form there is little or no effusion of serum 
into the pericardial sac. In the sero-fibrinous form, on the other hand, coin- 
j)lete resolution of the fibrin, and, in the latter case, absorption of the effusion, 
may take place, so that no trace of the inflammation is left. W hen, however, 
resolution of the fibrin and absorption of the fluid occur slowly, which is 
the rule in the sero-fibrinous form of the disease, organisation takes place. 
This may give rise to white patches of thickening (“ milk spots ”) upon the 
p(‘ricardium, or may result in its two layers becoming adherent by per- 
manent fibrous adhesions ; in the latter case, chronic adhesive pericarditis 
or adherent pericardium is produced. In purulent pericarditis the pus 
rarely perforates the pericardium, and has been known to become absorbed, 
leaving behind a pultaceous mass. 

It may be noted that some degree of myocarditis is always present with 
pericarditis. 

Symptoms. — The symptoms of the primary affection are generally to be 
noted. The severity of the symptoms of the disease itself exhibits great varia- 
tion, and there may be a complete absence of subjective symptoms through- 
out the whole course ; on auscultation, however, pericardial friction is usually 
found. 

If pyrexia be already present, there is usually a further slight rise o f 
temperature, although this may not be noted, and, in the opinion of some, 
there may even be a slight fall. This applies equally where there has been no 
pre-existing pyrexia. When effusion has occurred, there is, as a rule, no 
increase of temperature, and, indeed, if the pyrexia have been marked, there 
is a tendency for it to become lower. Occasionally the onset of the disease is 
marked by a rigor. 

The patient is usually pale, and sometimes cyanotic ; when effusion has 
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occurred, these features become more pronounced, and he usually wears an 
anxious expression. PrsBCordial uneasiness, or even pain, is frequently 
present ; the pain may be located in tlie epigastrium, llie left scapular or 
interscapular region, instead of in tlie ju-eecordium, and varies greatly in 
severity ajid cliaractcr. It may be constant and dull, or recurring, sharp 
and stabbing ; anginal attacks are rarely to be noted. When pain is present, 
there is usually accompanying hypera3stliesia. Sometimes palpitation and 
breathlessness are complained of, and there may be faint luvss. The respir- 
atory* rate may be increased, and there may be ev<'ii cardiac asthma or 
Cheyne-Stokes respiration. Interference with the respiratory functions is 
more pronounced when effusion has occurred, and may be greatly aggra- 
vated unless the effusion of fluid is gradual. Not infrequently a dry cough 
is present. Dysphagia is of uncommon occurrence, Ixung more marked in 
cases of effusion and wlien the patient is in the rcfuimbent posture. When 
the recurrent laryngeal nerve is implicated, the voice b('comes affected, while 
if the phrehhr nerve he involved th(^ patient may huff(U' from Iiic coiigh . 

There may be headache, restlessness, insomnia, convulsions, mild noc- 
turnal delirium, or, less frequently, noisy delirium, stupor, and even coma. 
Hepatic enlargement is of comparatively common occurrence. A certain 
amount of oedema may become evident; it is usually general and is more 
marked in the dependent parts. Not infrequently pulmonary oedema occurs. 
The urine may become scanty and albuminous. 

The pulse is more frequent in rate and smaller in volume than normal. 
After a shorter or longer period, the blood-pressure becomes lower. At first 
the apex-beat may be excited and its force considerably increased ; later it 
Oecomes diminished in force, sometimes taj)piug in cijaracti*r and dis[)laced 
outwards. F riction-frernitus carj sometimes be noted in fibrinous pericarditis. 
Its area of maxiruum intensity does not absolutely corres})oiKl with that of a 
thrill due to valvular disease. As a rule, friction-fremitus accmifainies 
ventricular systole and diastole, having a to-and-fro character, ])ut sometimes 
it is only systolic ; in any case it is not exactly synchronous with either 
systole or diastole. It gives tlie impression to the hand of ])cing superficial. 
After a shorter or longer period, the are^l.pi.deep .(^ardiac impairment may 
become enlarged to the left, upwards, and to the right. A usiuntation reveals 
the most characteristic andmiable physical sign, namely, that of pericardial 
friction. It may accompany every phase of the cardiac cycle. As a rule, it 
accompanies ventricular systole and diastole, is of a to-and-fro character, wdih 
usually a short pause between the two portions. Sometimes it is only ventri- 
culo-systolic, while at other times, when the inliammation involves the auricle, 
it accompanies auricular .systole, ventricular systole, and ventricular diastole, 
giving rise to a triple rhythm. In any case, the diHerent jiortions of the 
friction sounds do not absolutely coincide either in rliytlim or duration with 
any period of the cardiac cycle, being rather later than any of them and 
usually heard during portions of more than one period. The .sound is usually 
first audible over the base of the heart, but latei on may become audible over 
the whole pr»cordium. The area of maximum inten.sity does not absolutely 
correspond with that of any of the valvular areas. A characteristic feature is 
that, as a rule, the sound is either not at all or only slightly conducted, and there 
is no definite selective direction of propagation. It is of a rubbing quality, 
either fine and creaking or coarse and grating, and is superficial, giving the 
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impression of being produced immediately beneath the stethoscope, while 
moderate additional pressure with the stethoscope usually causes an increase 
in its interisity. Tfie friction may not be so well heard when the patient is 
lying down as when lie is sitting up, and its loudness may be also influenced by 
res})iration, being, as a r ule, louder during insjiiration — in contra-distinction to 
[deural fri cti on. 

The heart sounds are usually audible. There may be doubling of the 
first sound, giving rise to a triple rhythm, while a mitral systolic murmur i.*? 
not infrequently present, duo either to coexisting endocarditis or to cardia< 
dilatation. 

As the exudate is absorbed the friction gradually disappears, but it usually 
remains, unless the fjuantity of Iluid is great, and even then it may persi>t — 
this being in marked contrast with friction occurring as the result of pleuritis 
If the friction })ersist, it occupies a high(‘r level than before. When p>ejii af- 
(litis is secondary to pleurisy or pneumonia, there is often pleuro-pericaidial 
friction along tiie left border of the heart, where tlie pleura lies iii front of 
the pei icardiuni. This also occurs in case.s of p-ericarditis in which the 
outer surface of the pericardium and the o])po.=<ing pleural surface become 
involved. 

Tli(' early jihysical signs of sero-librinous [)ericarditis are those of the 
fibrinous variety. The pulse becomes still more frequent, smaller in volume, 
and tlie blood- pressure lower. At times the pulse is s(jmew’hat collapsing in 
tvj'e. The pulsus paradoxus may be present. IS'A luiiecpiently there i- 
prominence of the praecordium, and, if <= 0 , the intercostal spaces may be 
vvi lened or even bulge, as well as the ribs, and there may also be prominence 
of the epigastrium. Tii(‘ ap(‘X-beat is often displaced ujiwaids, and is u.^mdly 
found in the fourth, but sometimes in the third, interspace, in wliici) case it 
is not the normal apex of the heart, but a point nearer to the base-line and 
the impulse is inon* diffuse than normal ; it may be to the left of tin- ni})])ie 
line, and .sometimes is more mobile than normal. It is diffuse and its force ;s 
diminished. It i.s more di.stinet in the recumbent ]a)sture than when the 
patient sits upright, on account of tlie tendency of the tiuid to gravitate b ck- 
wards when lying down, and forwards when sitting up. As the amoiiiil o: 
<‘ffusion increa.srs. the apex-})eat becom(^'^ less and less distinctly felt, until it 
uiav be (juiti^ imperceptible. Friction-fremitus may be pn‘st‘iit, but not iii 
t ue .same degree as in the fibrinous variety. The most eharaeterislit physic^ 1 
signs are those obtained by percussion. The areas of superficial and dc( ]* 
cardiac impairineut ari‘ increased, in Boine ca.ses considerably ; this ii^cri- se 
tak'es place in all directions, and is progre.ssive. Some observers believe that 
in the early stage of pericardial effusion, impairment of the percussioji note 
may be found in the fifth right intercostal space, between the costal cartilages, 
v liere the right margin of the heart forms an angle with the liver (RocLT sign). 
When the effusion is considerable, the form of increased area"* of c.aTdiac 
impairment is characteristic, its outline, as a rule, closely resembling that of a 
near lianging downwards by its stalk. The area of relative impairment ofb n 
extends well to the left of the apex-beat ; it may be almost to the left mid- 
axillary line. The right border may be found considerably to the right of the 
sternum. The extension upwards may be as high as tlie left clavicle, the 
upper lobe of the left lung being com[)rcssed. The lower limit may reach the 
lower margin of the sixtli rib. In the recumbent posture the area is smaller 
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i than when the patient sits iij)right, on account of the tendency of the fluid to 
! <^avitate backwards in the one case and forvs^ards in the other. Tlie degree 

impairment is absolute. 

On auscultation, the heart sounds are {oiimi to become progressively 
indistinct and muffled, and may be lost, though sometimes, even when the 
quantity of fluid is large, they may persist, especially at the base ; tliis also 
holds good with regard to friction. The pressure of the effusion upon the 
lungs may result in the production of dullness and diminished breath sounds 
at the extreme left base close to the spinal column ; as„.well a$ skodaic reson* 
ance, tubular breatlijp_g, and 8Bgo])hony^.U.pt only over a patch in the neigh- 
bojurhpod of the angle of the left scapula, but also over the borders of the 
lungg .anteriorly ; the upper limit of the area of impairment j)osteriorly may 
shift on change of ])osition. The liver and spleen also may he pushed 
<iowiiwaids. The extent of the effusion, as well as the displacenumt of 
the organs, can be recognised by X-ray examination. Finally, ])hysical 
signs of tricuspid incompetence, including enlargement of the liver, may 
supervene. 

As the fluid becomes absorbed, the area of cardiac impairment diminishes, 
the heart sounds gradually return to the normal, and, as the two surfaces of 
the pericardium come once more into contact, friction may reaj)pear. 

The symptoms of purulent pericarditis are those of the sero-fibrinous 
variety, except that rigors, a high and fluctuating tem])erature, f)rofuse 
j)erspiration8, great wasting, pallor, rapid prostration, marked rapidity of 
the pulse-rate, a subnormal blood-pressure, a smaller area of cardiac irn[)air- 
ment, and an absence of pericardial friction, are more likely to occur. It 
should be noted, however, that the temperature may he almost normal, 
and cases have been reported in which it was even subnormal ; there may 
also be little alteration in the frequency of the pulse or res f)i ration. Sweat- 
ings may occur without the existence of rigors. An examination of the 
blood usually reveals a leucocytosis. When pii.s is present from the first, 
the subjective .symptoms may be obscured by those of the associated con- 
dition, and only the physical signs of ]>ericarditiB with effusion may be noted : 
though even then there may be no increased area of impainiient, and an 
absence of friction. 

Diagnosis. — It has been ])ointed out elsewhere that it is extremely im- 
portant to be on the look-out for an insidious or rnasl^ed attack of pericarditis. 

The diagnosis of the fibrinous variety of fM^ricarditis is not, as a nile, 
difficult, and rests not upon subjective sym[)toms, but upon plivsical signs. 
Of these the most characteristic sign is the {)resence of friction sounds of 
the type already described. This is pathognomonic of fibrinous pericarditis, 
or of tuberculous, cancerous, or gummatous deposits, and should be differ- 
entiated from an endocardial murmur {es|)ecdiilly ,if the frictip^, spund be 
single ), and from pleuro-pericardial friction. WiTJi regard to^^^ first, Mh 
Pxocardial sounds, whether due to pericardial friction or to pleuro-pericardial 
friction, the different portions of the friction sounds do not absolutely coin- 
cide either in rhythm or duratipn with any period of the ctiixjia ^cj^cT e, being 
rather later than any of them and usually heard during portions of more 
! than one period ; the area of maximum intensity, does not absQjutely-corfe- 
’ spond witlj that of any of the valvular irpas ; the friction sounds are, as a rule, 
conducted either not at all 6’r only to a sligld extent, and there is no definittj^ 
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aeleotive directiop of piop a^ation : they are of a r ubbing qualit y ; they give 
the impfoision of being produced immediately Keneat^h t he ^ ^ ^^^oscppe, 
while additmnal {) re8sure w itl^ U 3 U a^y 

their iiitgrf^fy ; ahd^ TurEEcr, their position, intensity an3 character may 
alter in a few hours. With regard to the second, the friction is either much 
reduced or ceases when the patient stops breatbing, while it is increased by 
respiration. Further, pleuritic friction usually disappears with the effusion 
of fluid, whereas in pericarditis with effusion, friction is not abolished unless 
the quantity of fluid is great, and even then it may persist. 

??cro-fibrinous pericarditis can be diugno.sed from the physical signs 
described, such as a progressive enlargement of the area of cardiac impair- 
ment, synchronous with a progressive niuflling of the cardiac sounds. 

In the diagnosis of sero-fibrinous pericarditis, we should be careful to ' 
exclude dilatation of the heart, hydro-pericardium, left localised pleural 
effusion, pulmonary consolidation, thoracic aneurysm, new-growth, enlarged 
glands and abscess of the mediastinum. In each case tiie causation, mode 
of onset and physical signs should be considered. 

It is sometimes difficult to diagnose pericardial effusion from great 
dilatation of the heart, especially of the right ventricle. In pericardial 
effusion there is often bulging of the pr©cordium, with obliteration of the 
intercostal spaces ; the apex-beat is internal to the left margin of percussion 
impairment, and may be displaced upwards to the fourth or even third 
interspace ; the area of cardiac impairment may extend to the second left 
costill cartilage, the extension often coming on rapidly, and in fonu is pear- 
shaped, instead of increased transversely; the angle formed by the heart and 
liver impairment is obtuse, whereas in the case of an enlarged right heart it 
is acute or is at most a right angle ; the percussion note is absolut-ely dull 
and the sense of resistance greatly increased ; and there may be evidence of 
displacement of the liver and spleen. On auscultation, the heart sounds 
are muffled, whereas in cardiac dilatation the characteristic physical signs 
already described are present. 

Hydro- pericardium may })e detected by noting the cause, the absence 
of friction during any period of the illness, and the presence of general 
anasarca, ascites, or pleural effusion. 

A positive diagnosis of purulent pericarditis may be made by an ex- 
ploratory puncture. 

Prognosis. In most cases the immediate prognosis of pericarditis is 
not unfavourable. The prognosis is more unfavourable at the extremes of 
life, and with a history of alcoholism. When the affection is due to rheu- 
matism, the immediate prognosis is favourable ; 

iTTatal terminatitm, howeTeF,''“^6Mffitfi at the extremes of life. 

When^jd^_to Bri ght s dis e ase^ pneu monia, tuberculosis, infftfttive 

condition^ and^new-^imwtKT^® prognosis is unfavourable. A severe degre e 
of "<ry 8|moe a^^ osis, or pronounced" mental symptoms afe^oTun- 

fav our^pTae^ 

Ti the effusion b^...sei Qus and m oderate in degree, recovery is the rule, 
although adhesions result; if, on btlheThand, the amount of flwidwiie 
large, the termlhatidn may bFTStatpttisd this usually occurs during the 

second or Thlffl Weak'. WlTCT*TfrB"bfblSion is purulent, the prognosis is grave, 

especially if the pus he putrid, and a~ fatal inhy occur 

56 
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within a few days. The outlook is likewise grave when the effusion is haemor- 
rhagic in character. Death may be due to asphyxia, sudden syncope, especi- 
ally on exertion while in bed, and more rarely asthenia. 

With regard to the ultimate prognosis of pericarditis, time is necessary 
to determine whether adhesions have resulted, and, if so, their site and degree, 
and whether the myocardium has been permanently damaged and to what 
extent. 

Treatment. — The primary condition should be treated, and if rheu- 
matism be the cause, the procedure suggested on page 823 should be carried 
out. If the pyrexia continue notwithstanding the administration of sali- 
cylates, the best way of reducing the temperature is by tepid sponging of the 
body : if drugs be employed, the best of these is quinine, although some 
place reliance upon antipyrin, phenacetin, and antifebrin, but they are 
not advisable except for occasional use. In septic cases, the sulpho- 
carbolates and quinine may be administered. 

In all cases, whatever the cause, absolute rest in bed is essential ; excite- 
ment and worry of every kind should be avoided. The diet should be light, 
and during the acute stage it may be advisable to restrict it only to milk. 
An aperient should be administered at the outset, and during the illness 
strict attention should be paid to the state of the bowels. The internal 
administration of iodides is recommended by some. If there be much ex- 
haustion, dyspnoea, cyanosis, or an unduly rapid pulse, alcohol may be given 
and oxygen employed, the quantity of alcohol varying with the individual 
requirement. Other diffusible stimulants, such as ether and ammonia, may 
be administered, especially in cases of sudden collapse. Strychnine may be 
tried when there is great exhaustion : it is better withheld, however, in the 
early stages of the illness when the cardiac action is excited. 

For prsBcordial pain and distress, a hot linseed poultice or hot fomenta- 
tions may be applied to the fira^cordium, or, if these fail, the continuous 
application of an ice-bag may be of service ; other remedies, such as dry or 
wet cupping, mustard leaves, the application of the Paquelin cautery, or 
Ieech^^T5^nie preecordium, are recommended. In some of these cases there 
may be indications for the use of venesection ; this has been referred to on 
page 772. Internally, Dover’s powder (grs. x to xv), or, if necessary, 
morphine, may be administered. In the less acute cases, a fly blister is not 
infrequently efficacious. If insomnia or other symptoms be present, they 
should be treated on the lines previously laid down. 

In cases of moderate effusion, the former treatment should be continued. 
If, however, the effusion become considerable, counter-irritation, the ad- 
ministration of iodide of potassium, i)urgatives, and diuretics, and lii p itA.- 
tion in the amount^Tflrrrd to indicafed. If the amount of effusion 

do not diminish, or if there be marked dyspnoea, cyanosis and a small rapid 
pulse, paracentesis pericardii should be performed. The site chosen for 
this procedure varTesr*"Tf"lTiay be performed in the fifth left intercostal 
space just inside the mammarj^ line ; or quite nearTTO^argh 3 i.of the sternum 
in the same space ; or in the angle between the ehsiform cartilage and the 
left costal margin of the sternum, near the lower end of the body of the 
sternum, and passing upwards and inwards behind it into the pericardial 
sac. Formerly a trochar and cannula, or a fine aspirating needle, was 
employed, but the use of an aspirator is now found to be preferable. 
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The stage of convalescence requires careful management, on the same 
lines as those of acute endocarditis. 

The treatment of purulent or haemorrhagic pericarditis consists in free 
incisi^ and drainage of the £encaj^ial sac, unless the state of the patient is 
too gravlTfo^dvFoTit^h""^ case paracentesis may be performed, and, 
if improvement occur, incision and drainage may be subsequently permissible 
— or unless the condition is associated with a hopeless primary cause. 

Chronic Adhesive Pericarditis or Adherent Pericardium 

In this form of pericarditis the two layers of the pericardium are bound 
together by permanent fibrous adhesions. 

iEtiology. — The condition usually results from a previous attack of 
acute pericarditis, especially if accompanied by effusion, or it may follow a 
primary chronic inflammation ; the latter may be due to an extension of 
inflammatory processes from the neighbouring parts. 

Pathology. — The degree of chronic adhesive pericarditis varies. It 
may amount to only a few fine bands, most commonly situated at the base 
of the heart close to the great vessels, crossing the pericardial sac ; or, in 
more severe cases, it may result in the formation of a layer of connective 
tissue, occasionally of considerable thickness, which more or less completely 
unites the two layers of the pericardium. The formation of partial synechise, 
however, is a much more common result than obliteration of the sac. Some- 
times extra-pericardial adhesions exist. In this way adhesions may form 
between the pericardium anteriorly and the anterior chest- wall ; laterally 
with the pleurae and lungs ; posteriorly with the aorta, oesophagus, or 
vertebral column ; and below with the diaphragm. In rare instances, extra- 
pericardial adhesions are found in the absence of adhesions between the two 
layers of the pericardium. In advanced cases, pericardial adhesions may 
become more or less completely calcified, owing to the deposition of lime salts. 

In a large proportion of cases, cardiac, especially ventricular, hyper- 
trophy, usually accompanied by dilatation, exists, even in the absence of 
coexisting valvular disease. The degree of cardiac enlargement varies with 
the position and nature of the adhesions : it may be small or altogether 
absent, even when the sac is completely obliterated, provided tlie sac is not 
thickened and there is an absence of extra-pericardial adhesions ; whereas 
it may be very great if the reverse be the case. Fatty or fibroid degenera- 
tion of the myocardium may occur. 

The openings of the large vessels entering and leaving the heart may be 
constricted, and th\is may interfere with the influx and egress of blood. 

Symptoms. — Tlie condition may be latent throughout its whole 
course. If symptoms be present, they may exhibit considerable variation 
in different cases. Dragging pain in the praecordium, sometimes extending 
considerably beyond it, is not an uncommon symptom, and anginal attacks 
have been known to occur. There may be also palpitation, dyspnoea, and 
cyanosis. (Edema is present in a certain proportion of cases ; ascites and 
hydro-thorax are occasionally to be noted, as also hepatic and splenic enlarge- 
ment, and scanty and even albuminous urine. The pulse may exhibit the 
characteristics of pulsus pa radoxus. The prsecordium may be prominent : 
less commonly there is tiattening." The apex-beat is usually displaced, and 
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its position does not vary with change of posturjp — a fact which also applies 
to tKe area of cardiac impairment. The area of ])ulsatipji is.uaimlly..gj:fiatly 
iupreased, and may even extend from the second to the sixth intercostal 
space, and almost from the tight parasternal line beyond the left mam- 
millary line ; it may be wave-like and iindulatory in character. If adhesions 
between the pericardium and chest-wall exist, indrawing of the apyx-beat 
may occur, also with systolic recession of the intercostal spaces on either 
side of the sternum, of the Tower end of the sternum and adjacent costal 
ca rtilage and in t hi^-cnig ^ astriu m": while systolic retraction of the lateral 
ari’^ni^terior walls of the left si3e of the chest, upoir the latter of whicli 
Ibrndbcnt has laid great stress as indicating adhesion between the pen 
cardium and dia]iliragm, is occasionally to be noted. A dias tolic re bound 

t or shock, after the systolic retraction, is rarely present at the apex-beat, or 
over a larger area of the prascordium, or even over the left lateral or posterior 
aspect of the chest ; this is supposed to be pathognomonic of the affection. 
The position of the apex-l)eat and the area of cardiac impairment may be 
unaltered on deep respiration. Diminished expansion of the left side of the 
chest, and incomplete descent of the left half of the diaphragm during in- 
spiration, as shown by diminished movement of the upper part of the 
abdominal wall on the left side, may be noted. Collajise of the veins of the 
neck during diastole — Friedreicirs sign- may occasionally be observed. 

The area of cardiac impainnent is usually mucii increased, both to the 
right and to the left. Bruits indicative of relative incompetence both of 
the mitral and tricuspid areas may he present. Some authorities are of 
opinion that a rumbling mitral presyslolic bruit is sometimes heard in ad- 
herent ])ericardium in children ; this bruit, however, is not rough or vibratory 
in character, nor does it terminate abruptly in the first sound, as in the case 
of mitral stenosis. Lastly, there may f)e physical signs of coexisting heart 
flisease. 

Diagnosis. — 'ILe diagnosis may be a matter of considerable difficulty 
4 positive diagnosis should not be made from the presence of one sign only, 
except when diastolic shock or rebound exists, and perhaps also in those 
cases in whicli systolic recession of the sternum itself is present. It should 
be noted that tlie pulsus paradoxus, indrawing of the apex-beat, and systolic 
recession in the intercostal spaces on either side of the sternun, or in the 
epigastrium, or even of the lateral or posterior walls of the left side of the 
chest, do not necessarily indicate the existence of chronic adhesive peri- 
carditis , iind, further, that an absence of alteration of the position of the 
apex-beat and of the area of cardiac impairment with change of posture or 
deep respiration may also be present in pleural adhesions. When, however, 
several or all of the physical signs of the affection are preseiit a positive 
diagnosis is warranted, especially if there be indications of right-sidinl cardiac 
enlargement or failure in the absence of mitral cr pulmonary disease. A 
history of acute pericarditis or of acute rheumatic infection is of additional 
assistance, although, on the other hand, it sliould be remembered that the 
affection may be chronic from the beginning. 

Prognosis. This depends upon the situation^ extent, and nature of 
the adhesions, the size of the heart, the existence or otherwise of valvular 
disease, the degree of integrity of the myocardium, and the degree of cardiac 
failure which may be present. The prognosis may be good, and, indeed, the 
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patient’s longevity may not be affected ; or, on the oth(;r hand, it may be 
grave, especially in early life. 

Treatment. — The treatment of the condition consists in counter-irrita- 
tion externally, and the internal administration of iodide of potassium during 
the later stage of the attack of acute pericarditis as a prophylactic. When 
adhesions have formed, detailed instructions should be given to the patient 
to curtail his physica l ^d.jnental^tivities so as not in any way to exceed 
the lijhited strength of the heart. ca niia c failure sujjervenes, it 

should be treahad-^on the lines previously laidjdown. 

It may be necessary to consider the adVisahllity of ])erforming the opera- 
tion of cardiulysis ” in some cases of severe adhesions between the peri- 
cardium and the" chest- wall. This operation was introduced by Brauer in 
1902, and is indicated when there is also evidence of cardiac failure and 
ordinary treatment has failed ; but the operation should not be unduly 
(hdayed. It is usually not necessary during childhood or adolescence, 
because of the flexibility of the clie.st-wali. The operation consists in the 
resection of the fourtli, fifth and sixth, ribs on sidy, and, where 

pos nbte, ‘rreein^fTire“a'(lhcsidns. 

( hi honk: Pehicar oitls 

It has been already noted that some writers describe a chronic form of 
[)ericarditis. This, howevt^r, is practically synonymous with chronic ad- 
liesive pericarditis or adiierent pericardium, although it sometimes liappens 
tliat in acute pericarditis with effusion, especially wdien due t«o tuberculosis, 
the effusion may persist for an indefinite period and the condition become 
a chronic j)ericarditis, resulting in considerable thickening of both layers of 
the pericardium. Further, but less frequently, pericarditis may be chronic 
from the first, especially in tiie aged, in aicoiioUsm, and in nephritis. 

When the result of acute pericarditis, the symptoms are those of that 
stage of the disease at which it became chronic. When chronic from the 
first, the affection is not infrequently latent throughout its whole course ; 
tficre may, however, be dyspnoea, a sense of oppression, and rarely p'ain, 
in tin* praecordiuin, an increase in tin* area of cardiac impairment, feel>le 
cardiac sounds, and sometimes pericardial friction. 


TUBERCULOSIS OF THE PERICARDIUM 

Tiitierciilosis of the pericardium may be primary, or part of an acute 
general tuberculosis, or secondary to that of the lungs, the pleura?, the 
mediastinal or bronchial glands. It may give rise to — (1) Tuberculous peri- 
carditis, in which the effusion may be clear, purulent or bloodstained, and 
in which tuberculous nodules with giant ceils are sometimes found in the 
fibrous tissue consequent upon organisation ; (2) miliary tubercles, which 
may be seen along the course of the small blood vessels in the epicardium, 
especially in the sulci ; and (3) larger tubercular masses in the epicardium, 
situated particularly at the base of the heart, and presenting a yellow 
caseating centre. The two latter conditions are much less common than 
the first. There is a greater tendency to the chronic type of pericarditis in 



886 


DISEASES OF THE CIRCULATORY SYSTEM 


tlie case of tuberculosis than when due to other causes, the condition per- 
sisting for several weeks or even months, and not infrequently giving rise 
to a layer of connective tissue of considerable thickness, more or less com- 
pletely uniting the two layers of the pericardium ; there may or may not be 
fluid, which is frequently bloodstained, and is occasionally purulent. 

Symptoms. — The affection (1) may be entirely latent throughout its 
whole course ; (2) may present the symptoms of acute pericarditis, witli, 
in addition, loss of weight and strength, a fluctuating temperature, a ten- 
dency to chronicity, and ending in effusion of fluid or the formation of ad- 
hesions ; (3) may be a chronic adhesive pericarditis, with consequent 

hypertrophy and dilatation, and ultimately indications of cardiac failure ; 
or (4r) may present the symptoms of acute tuberculosis. 

Diagnosis. — This can be made from an absence of any history of 
rheumatism or other cause of pericarditis, and, further, there may be evi- 
dence of tuberculosis elsewhere. 

Prognosis. — This is very grave. 

Treatment. — The treatment is that of pericarditis due to other 
causes, together with that indicated in ordinary tuberculosis, sucli as an 
abundance of fresh air, a generous diet, and the administration of cod-liver 
oil. 


HYDRO-PE RIG ARDI UM 

Definition. — A certain amount of fluid is usually found in the pericardium 
after death ; in hydro-pericardium, or dropsy of the ])ericardial sac, this is in 
excess. The fluid is clear, pale amber in colour, and has a specific gravity of 
about 1015. 

^Etiology. -The condition is always secondary. It may occur along 
with ascites, hydro-thorax, and general anasarca, in valvular or myocardial 
disease, or in nephritis. Or it may occur alone, as the result of pressure upon 
the veins of the pericardium or of the h^art by aneurysm, enlarged glands, 
or new-growlh of the heart, [pericardium, or mediastinum ; from constriction 
of the veins by adhesions; and in various cachectic conditions, scarlet fever, 
and some purpuric conditions. 

Symptoms. — The symptoms of the [primary affection are usually to bi‘ 
noted. The condition in itself does not give rise to pyrexia or praecordial 
pain. There may, however, be a sense of oppression in the chest, dys[)no.‘a, 
cyanosis, attacks of faintness or even unconsciousness, endema, lie|)atic 
enlargement, and scanty urine. In some cases there is drowsiness or mild 
muttering delirium. The pulse is soft, and of subnormal [pressure. On 
examination of the heart, the physical signs are found to be those of 
pericarditis with effusion, excejpt that there is an absence of friction on 
auscultation. 

Diagnosis. — A diagnosis may be arrived at by a consideration of the 
cause, signs of fluid in the pericardial sac, and an absence of itiction. 

Prognosis. --The prognosis is that of the primary affection. 

Treatment. —This is based upon the causal condition, and, in addition, 
a lessened Intake of fluid, together with the use of p urgativ iis and diuretics, 
are indicated. Tf urgent symptoms appear to demand it, paracentesis may 
be performed ; this, however, is rarely necessary. 
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PNEUMOPERICARDIUM 

Definition. — By pneumo-peiicardiuin is meant the presence of air in the 
[)ericar{iial sac. It is a rare condition. Pericarditis is always present, 
with serous ( pneumo-hydro pftrTcardium)~’^rulent (pneumo-pyopericardium), 
or Inemorrhagic (pneurao-hsemo pericardium) effusion. 

iEtiology. — The affection may be due to wounds through the chest- 
wall, or the result of communication with an air-containing cavity, such as 
occurs in abscess or gangrene of the lung, malignant disease of the oesophagus, 
gastric ulcer, and hepatic abscess. It is further believed by some that 
gas may be spontaneously generated within the pericardial sac intra 
vitam. 

Symptoms. — Breathlessness, preecordial discomfort or even pain, 
faintness and cyanosis are the most constant symptoms. There may be a 
certain amount of bulging of the praecordium, and the apex-beat is diminished 
in force or even absent. On percussion, a tympanitic note is to be observed, 
the area of which changes with an alteration of posture. In the recumbent 
position it may be heard over most of the praecordium, while if the patient 
be sitting upright the lower part of the praecordium becomes impaired and 
the upper part hyper-resonant. On auscultation, metallic and splashing 
sounds, resembling those produced by a water-wheel or a churn, syn- 
chronous with the movements of the heart, are audible ; these sometimes 
become more pronounced on shaking the patient, and occasionally may oe 
heard at a considerable distiince. Pericardial friction is sometimes also lo 
be noted. 

Diagnosis. —The diagnosi.s is not difficult when the physical signs 
eiiuiiuTated are present. (}are, however, should be taken to exclude a large 
pulmonary vomica in the neighbourhood of the heart, a left-sided pneumo- 
thorax, and dilatation of the stomach. 

Prognosis. — The majority of cases die within the course of a few da vs. 
Traumatic, cases, however, have been knowm to recover ; the wound may 
heal and the air be absorbed. 

Treatment. -In traumatic cases, paracentesis of the pericardial sac, 
with free incision and drainage if the lluid be purulent, is advisable. In 
other cases, treatment is usually only palliative. 


HiEMO-PERICARDIUM 

Definition. — By this is meant the presence of blood in the pericardial 
sac, occurring apart from pericarditis. 

iEtiology. — It may be due to punctured wounds, perforation of the 
losopliagus by a dental plate, rupture of the aorta, of one of the coronayv 
arteries, or of the heart, or as the result of purpura or scurvy. 

Symptoms. — Death may take place suddenly, or there may be sudden 
collapse, marked pallor, perspiration, or syncope, with a rapidly fatal ter- 
mination. On examination, the pulse will be found to be feeble, and of low 
tension, with, perhaps, increased area of cardiac impairment. 
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Prognosis. — Except in some traumatic cases, where surgical inter- 
ference is possible, the outlook is always hopeless. 

Treatment. — This is limited to immediate surgical operation in 
certain cases. 


OTHER DISEASES OF THE HEART AND PERICARDIUM 

SYPHILITIC AFFECTIONS OF THE AORTA, THE HEART, AND 
THE PERICARDIUM 

This subject is one of great importance, and also of great difficulty, more 
especially with regard to the relative fr(‘(ju(uiev and the diagnosis of the 
condition, for these are intimately bound uj) witli {etiological and patho- 
logical considerations. I shall confine my r(*mark>‘s to the acquir(‘d form of 
the disease. 

Pathology and Relative Frequency. — A( quiied syphilis may attack 
the aorta, the cardiac valves, the coronary arteries, the myocardium, the 
auriculo-ventricular junctional tissues, and the ])ericardium. With regard 
to the aorta, Professor H. M. Turnbull found that in 288 necro})sies at the 
London Hospital in which lesions of acquinal syphilis were ])resent, the most 
common syphilitic lesion was mesJiortitis. This alh‘ction is the result of 
inflammation of the vasa vasorum and their t(;rmii)ations in llie external and 
middle coats of the aorta. Its pathology is described on ])ages 8GO-8G1. It 
should be noted that wdiik^ syphilis is not a cause of }>rimary atlieroma of the 
aorta, in the later stag<*s atheroma usually occurs in the thicktmed intima over 
the areas of inflammation ; also that syj)hilitic mtisaortitis and primal}' 
atheroma may (coexist, especially in later life. The ascending jiart of t,he 
aorta is tlie most commonly affect(‘d. The diseas<‘ ]>rocess in the aoiia may 
involve the aortic valve, and occasionally it extends to the liaso of the aortic 
cusp of the mitral valve. In the case of the aortic valv<‘,, it results in in- 
competence and occasionally in stenosis. Byphilitic na^saorlitis may also 
give rise to narrowing or com])l<‘le occlusion of the orifice of one or both of the 
coronary arteries. Syphilis may also affect the terminal branches of tin* 
coronary arteries. In syphilis of the coronary arteri<is tii<‘ aorta is usually 
affected at the same time. The results of coronary disease have been de- 
scribed on pages 8GO-8G2. Gummatous deposits, with s(*c,oiKiary fibrosis, also 
occur in tlie. cardiac w’all, but they nr<‘ of comparatively rare occurr(‘nce. It 
will thus be s(;en that in syjihilis, fibrosis of the myocardium may be tin* 
result of syj)liilis ol the aorta or of the terminal branches of the coronary 
arteries, or of gummata in the cardiac wall. Any of t h(*se lesions may involve 
the auriculo-ventricular junctional tissues, and give rise to auriculo-ven- 
tricular heart-block. Byphilis of the pericardium is of rare occurr(‘nce. The 
disease more commonly attacks in the form of an infiltration, with consequ(‘nt 
formation of fibrous tissue, resulting in adhesions between the t wo layi^rs of 
the pericardium, while in some cases there is effusion of fluid into the })en- 
cardial sac. Gummata are of rare occurrence. 

The foregoing is a brief summary of the lesions which it is generally agreed 
syphilis may produce. But this does not by any means exhaust this part of 
the subject. Thus, in addition to the fact that syphilitic mesaortitis may 
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involve tb(^ aortic valve anti the base of the aortic cusp of the mitral valve, is 
sy{)hilis among the causes of primary chronic endocarditis of one or more of 
the cardiac valves ? There is no evidence that it is. Again, apart from 
inducing secondary fibrosis in the manner described, may syphilis give rise to 
fibrosis of the myocardium indejjendently — in other words, is it among the 
causes of primary chronic myocarditis, i.e. a true inflammation ? There is no 
doubt that syphilis jnay give rise to a primary chronic inflammation else- 
where ; and it would appear that congenital syphilis does so in th(i case of the 
myocardium. Some autliorities are of opinion that acquired syphilis may 
cause a j)atchy or a diffuse fine fibrosis indej>endently of the coronary aiteries, 
while otliers are not. In any case, the histological diagnosis is very difficult 
e.ven in the early stage, and is }ierha])s im}>ossibi(‘ in the later stiige, so that it 
is probable that niuiiy of tiie cases of fibrosis of the myocardium in elderly 
(KM)ple which are thought to be the result of sypiiilis are not so. Syphilis is 
tin* ejjjjse. of ;i. targi- i^/U4^.orth>Ji of all cases of aortic* incompetence, and als6 aTT' 
inip9itaujdrf,.»tkdw^ 4^ anghia, <\sp<*cia]l^ under the age of i(y. Blit, 

in considering the relative frequency of sypTuITs in alTecCiohk of the heart and 
aorta, there is now a da!ig<‘r of going to tin* otin*]* extreme. Thus, statements 
to the (die.ct that syphilis is res|M)nsihh' for a quarter to a third of the total 
number of cases of organic disease of the heart, for about three-quarters of all 
e.ases of aortic regurgitation, and almo.nt invariably for cases of aortic incom- 
)K*tenc(‘ in which tliere is an abseiict* of a definite liistory of acute rheumatism, 
should be acce})ted with th«* greatest re.serve. 

Symptoms. — In aortitis jiain is the most freqii(‘nt and characteristic 
symptom, and it is exceedingly important to recognise its characteristic 
featuies. It is siniaied behind the upper part of the sternum, and is 
generally localised there, but it may radiate to tin* arms and neck. It ma\ 
\'ary from sligltt discomfort^ or a sensation <-d pressure to an intense pain. 
It may b(i morii or less constant, <>r inh-rmittent. Occasionally there are 
paroxysms of |)ain, accomjuinied by a feeling of suffocation. The }>ain may 
come on siioiilaueously that, is, apart from ]jhysical exertion, especially 
when lying down — or it may occur only on cxt*rtion ; it is usually agfflfty^ted 
by exertion ; it may not completeiy dlsappea,r on cessation of exertion, 
fdiere Tnay be hypercesthesia over the painful area. Occasionally severe 
attacks of suffocation occui-, and tachycardia may often be noted. The ]iain 
may di.sapp(‘ar after a few im/iitiis or weeks, either spontaneously or as a 
le.sult of treatment. It may be followed by angina jiectoris. Some observers 
are of opinion that sometimes, during the early stage, rubbing sounds along 
the right border of the sternum may be noted, especially when the patient 
leans forward ; personally 1 have never been able to detect tliis. At a later 
stag(* there may be iudication.s of fusiform dilatation of the aorta. There may 
be pulsation in the neck, particularly in the suprast4?ruul notch, and in the 
first and see^ond int(*icoatal spaces on either side of the sternum ; imjmirment 
of percussion over the manubrium sterui and on either side of it ; a systolic 
murmur over tin* aorti c area ; while the second sound may exliibit a muiicHT. 
bell-like, or clanging quality. With the X-rays the aorta may show 
diminished translucency and an increased diameter. Alteration in the vuic^^ 
and tracheal tugging are occusionally to be uoUul. 

the clmieal jdcture of aortic iucompelenee or of myocarditis or 
saccular aneurysm may develop. With regard to the first, shortness of 
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breath on exertion is probably the most frequent symptom of all. The 
largest group presents symptoms of systemic anaemia . Cardiac asthma is 
comparatively frequent. Indications of chronic venous congestion supervene 
in a comparatively small proportion of cases. General oedema is only 
occasionally met with. I would em 2 )hasise the great importance of an early 
and most careful search for the presence of a diastolic murmur over the base 
of the heart, over and on either side of the sternum, and at the apex — in fact, 
over the whole precordial area. There is less tendency for the systolic 
blood-pressure to rise, and still more so for physical signs of left 
ventricular hypertrophy to develop, than in the case of aortic- incompetence 
due to other causes. Involvement of the myocardium may reveal itself 
on polygraphic, and, more frequently, on electro-cardiographic examina- 
tion, by tlie presence of the first or second grade of auriciilo-ventricular 
block, and rarely by bundle-branch or intra-ventricular block, and in 
one case of my experience by transient attacks of auricular fibrillation. 
Subacute bacterial endocarditis may supervene. Sudden death may occur, 
and may be due to complete and abrupt closure of a coronary artery, or 
rupture of the heart, fatal syncope, or angina pectoris. 

The foregoing description covers the great majority of cases. Jt is 
necessary to add the following : Relative, and even complete, recjovery — 
either the result of specific treatment or spontaneous — may occur at any 
period. There may be exacerbations of the disease all through life. Some- 
times aortitis escapes notice altogether, and the clinical ])icture is that of 
aortic incompetence develojhng insidiously. The clinical picture may 
that of acute general cardiac failure, it may be proceeding to rapid dissolution. 
Sometimes the condition is only discovered post mortem. 

In the early stages the Wassermann reaction is ahnost invariably positive, 
but as the disease becomes more chronic it is increasingly negative, although 
I have been surprised at the frequency with whicli a ])Ositive Wass(‘rmann 
persi.sts even in the case of patients who, from a clinical }K)int of view, hav<‘ 
done well. 

Diagnosis. — This is sometunes cojiiparatively eas}', but it may b(^ very 
difficult. In its consideration the following points, among others, require 
consideration : The age, the previous history, the history of the present 
illness, the subjective symjitoms, the results of physical and instrumental 
examination, the Wassermann reaction, the presence or otherwi.se of syphilitic 
stigmata, and the course of the disease. With regard to the previous histx)ry, 
it is very easy to overlook a rheumatic infection in childhood. There may 
also be a history of rheumatic and syphilitic, and even other, infection in the 
same patient. There may be a combined lesion. 1 would emphasise the 
importance of pain behind the upper part of tlie sternum, presenting the 
characteristic features described. If it has been possible to obtain a full and 
accurate history, it will be found that in the vast majority of cases it has been 
present in the early stages. The pain differs from that of angina j^ectoris in 
that it is less paroxysmal, its location is higher, it has a far less ten denc y tu. 
radiate to a distance, and it is more likely to gome on spoutaneousTy and not to 
cease compreEeTy 'after exertion is oyer. The ])resence of a systoIu;”"niurmur 
over the aortic ^rea, an altered second sound in the manner described, and the 
result of an examination’ wfth the X-rays, are of considerable diagnostic- 
importance. It is necessary to exclude aortitis due to infection by pyogenic 
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organisms of a subacute or chronic type, by the tubercle bacillus and other 
organismsr, atheroma. The last-named when limited to the 

aorta, however, does not cause pain presenting the characteristic features 
described. A cardiac lesion coming on in middle life, if antecedent rheumatic 
infection can undoubtedly be excluded, is strongly suggestive of syphilis, as 
also is angina pectoris occurring before the age of forty. A combination of 
aortic and mitral valvular disease, especially before thirty years of age, is 
strongly suggestive of being of rheumatic origin. Atheroma much more 
frequently causes aortic stenosis than incompetence. A Wassermann test 
should be done in all doubtful cases, and in all cases of aortic disease, even if 
there is a history of acute rheumatism. A negative Wassermann is not so 
valuable as a positive reaction, a single negative reaction does not exclude 
syphilis, and in some cases it may be advisable to employ a provocative dose 
of salvarsan or one of the other organic arsenical preparations. We should, 
on the other hand, be careful not to place too much reliance on the result of 
the Wassermann reaction ; it should be considered in conjunction with other 
clinical data. A positive Wassermann does not indicate that the malady 
from which the patient is suffering is necessarily syphilitic ; the same applies 
to the coexistence of other specific stigmata. There may also be a double 
lesion. 

Prognosis. — This depends largely u])on early diagnosis and the kind of 
treatment adopted. Taking cases as a whole, the prognosis is very unfaYpur- 
able, due, no doubt, to the fact that a correct diagnosis is not often made 
until the later stages of the disease. When untreated, the lesion is usually 
progresaive, it may be rapidly so, and the mortality is high. If, off thfe' other 
hand, a diagnosis is made early, and t reatme^ is prompt and adequate, 
esfiecially when the patient has not received specific treatment previously, 
there is a reasonable prospect of relative recovery, and occasionally recovery 
is even complete. Naturally the prognosis is much more favourable in the 
absence of aortic incompetence, involvement of the coronary arteries and of 
the myocardium, angina pectoris, and aneurysm. Prompt and adequate 
treatment of aortitis may prevent tlie aortic valve, coronary arteries, and the 
myocardium becoming involved, and the formation cf a saccular aneurysm. 
Even in the absence of angina pectoris and aneurysm, in aortic regurgitation 
the jirognosis Is usually very unfavourable, death often taking place within 
two or three years after the onset of subjective symptoms. Two important 
points in all cases are the degree of cardiac failure present, and its rate of 
advance. Help is sometimes obtained from the results of polygraphic and, 
still more frequently, of electro -cardiographic examination. Thus, the 
presenc(‘ of pulsus alternans in the absence of a severe grade of tachycardia 
is an indication of extreme exhaustion of the heart muscle ; the occurrence 
of partial heart-block is a sign of myocardial involvement ; persistent 
heart-block of mild degree is also indicative of myocardial damage ; bundle- 
branch block is usually of very unfavourable significance ; and intra- 
ventricular block is usually of grave import. A few cases of complete 
auriculo- ventricular block have been recorded in which energetic specific 
treatment appears to have been rewarded with recovery, but as far as my 
experience is concerned anti-specific treatment is of no avail at this stage. 
Lastly, in all types of cases, marked and surprising improvement is occasion- 
ally met with when adequate specific treatment is adopted. 
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Treatment. — The various measures which may be applicable to any 
form of cardiac disorder should be considered in detail. Apart from these, 
the indication is for anti-specific treatment. This should bo adopted in every 
case in which a definite diagnosis of syphilis of tlie heart and aorta is arrived 
at, even if the Wassermann reaction is negative ; and in every case of 
disease of the heart and aorta in which there is a positive Wassermann or 
other manifestations of active syphilis, even in the absence of clinical evidcnice 
that the lesions of the heart and aorta are of specific origin. Cardiac failimi 
is not a contraindication. It is impossible to exaggerate the imy)ortance of 
the adoption of this method of treatment promptly. It should also be pro- 
longed. I am a firm believer in the employment of the arsenioil preparations 
— but only under cert^ain conditions. Their indiscriminate use is attended 
with danger, even of grave degree ; they may of 

the intima of the sm^l] vessels, and thus increase the ri^ik of fkromhOAi??. 
I always recommend a preliminary course, of tlinic weeks duration, of 
mercurial inunction and of iodide of potassium ))y the mouth — 10 grains 
thrice daily during the first week, increased to 15 grains during the second 
week, and to 20 grains during the third. This to bi* followed by one of tiip 
arsenical compounds administered cautiously, coraineiumig with small doses 
and only gradually increasing the dosag(*. Tln^ scheme 1 advise is llie result 
of two or three conversations I have had the privilege of having witli Colonel 
L. W. Harrison, to whom I desire gratefully to acknowledge my indebtedness. 
This consists of a series of courses of one of the sulpliarsenob<‘nzene j>rc- 
parations (kharsulphan, myosalvarsan, sulfarsenol, or sulphostab), injected 
deep subcutaneously, with mercury injected intrumuscularly. Tin* first c.ourse 
makes a cautious start with 10 centigrammes of sulj)harsenobenzene, and 
the dosage is increased, in bi-w'eekly injections, to 24 (sentigrammes, the total 
amount given in the first 54 days being 2*70 grammes in sixteen injections, 
with 8 grains of mercury in eight injections. Tjje reason that the dos/ige of 
sulfarsenol in the first course is cautious is that patients with syphilis of tlie 
heart or aorta seem easily to be upset at first by arsenolHUizene ])re|)arijtions. 
After the foregoing course of injections, potassium iodid<* is giN'en for ihiy.t* 
weeks, to be followed three wrecks later by a course of five injeciUmniltl 
sulfarsenol and niercury. This time it may be possibhvto proceed more 
boldly with the sulfarsenol — tlin^e injections of 48 ceiitignimm(‘s and two of 
60 centigrammes. Thereafter the treatment is continued with courses of 
ten injections totalling 5*8 grammes sulfarsenol and 10 grains of iwrcury at 
intervals increasing from two to five months, with potassium iodi<i(i for 
a month at a time between the courses. In ])lace of mercury, oiu' of tin* 
bismuth preparations may be injected deep subcutaneously or intmmus- 
cularly. In this event, the individual dose should contain from 20 to ;)() 
centigrammes of metallic bismuth. The treatm^mt is continued on tln‘se. 
lines for two years. After the completion of this scheme, I suggest a tlm'e 
weeks’ course of potassium iodide every two oi thiee months during tin; rest 
of the patient’s life. It may be advisable to continue* aiiti-syphililic treat- 
ment as long as the Wassermann is ])ositive, even in the absence of otliei- 
manifestations of active syphilis, for there is a lisk of exacerbations all 
through life, and the small vessels around the principal li^sioiis niiiy beciuin* 
involved. 
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ANEURYSM OP THE HEART 

Aneurysm of the heart may occur in its valves or wails, or in the coronary 
arteries. 

Acute aneurysm of the valves may occur in malignant endocarditis, the 
semilunar being more commonly affected than the auriculo-ventricular 
valves. The aneurysm bulges in the direction of the blood current; rupture 
may take place, giving rise to perforation and valvular incompetence. 

Acute aneurysm of the walls of the heart may take place in acute mural 
malignant endocarditis, usually in the interventricular septum, in the neigh- 
bourhood of the undefended space. A diagnosis of this affection is scarcely 
possible. 

Chronic aneurysm of the walls of the heart occurs as the result of fibroid 
degeneration, and is more frequent in males. In the majority of cases it 
arises in tlie left ventricle near its apex. The aneurysm consists of a sac or 
localised depression, communicating with one or more chambers of the heart. 
It is lined by tliickened endocardium, and the wall is formed of fibrous tissue 
and muscle-cells, in varying proportion, according to the length of time it 
has been in existence. Occasionally a certain amount of calcareous matter 
is present. The vi.sceral layer of the pericardium may be thickened, and it.« 
parietal layer also involved. The aneurysm generally contains laminated 
fibrinous coagulurn, and its size may vary from that of a small marble to an 
orange or even larger. The symptoms are those of general heart failure. 
The area of cardiac imjjairment may be increased, and occasionally a tumour 
in the region of the apex may be detected. Sudden death is not of uncommon 
occurrence, although rupture is comparatively rare. 

Aneurysm of the heart may also result from a stab. 

Aneurysm of a coronary artery occurs rarely, and is usually due to 
atheroma. 


WOl NDS OF HEART 

Wounds of the heart are not of very uncommon occurrence. They may be 
the result of stabbing, bullet wounds, or the passage of foreign bodies from 
the msophagus. Recovery occurs in a fair proportion of cases, especially 
when due to stabbing. 

Treatment of these cases is purely surgical. 


RUPTURE OF THE HEART 

Rupture of the heart is a rare event, and is usually due to fatty degenera- 
tion or infiltration of the myocardium. It is occasionally the result^ of 
abscess or ammrysm of the myocardium, or of traumatism. The left ventricle 
is most commonly involved, usually its anterior wall. Rupture of the heart 
occurs nearly always during physical exertion. It may result in sudden 
death, or its occurrence may be indicated by sudden agonising pain, intense 
dyspnoea, pallor, and collapse ; in the latter case, the patient may live for 
some hours or even days. 
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NEW-GROWTHS OF THE HEART AND PERICARDIUM 

Neoplasms may arise from the walls of the heart or from the valves. 
They, as well as tuberculous deposits, are usually secondary. Primar}’ 
carcinoma and sarcoma of the pericardium are extremely rare, and secondary 
deposits are also of unusual occurrence ; in the latter case they may be 
secondary to those of the oesophagus, mediastinal glands, lungs, or pleurae ; 
more rarely from distant parts. Instances of hydatid cysts and actinomy- 
cosis of the myocardium and pericardium have occasionally been noted post- 
mortem ; they are not diagnosable during life. 

The symptoms of new-growths of the pericardium are those of peri- 
carditis, especially of the chronic type, together with the cachexia char- 
acteristic of the primary cause. The diagnosis rests upon the recognition 
of these features, with possibly evidence of malignant disease elsewhere. 
The prognosis is hopeless, and treatment at the best is onlv palliative. 

Frederick W. Price. 


CONGENITAL HEART DISEASE 

iEtiology and Pathology. — Congenital heart disease is more common 
in males than in females. It may be the result of some developmental defect, 
or of fcetal endocarditis — due to rheumatism or one of the other causes of 
acute endocarditis affecting the mother during pregnancy. Syphilis is said 
to be a causal factor. Both developmental defects and fcotal endocarditis 
are more common on the right than on the left side of the heart, as the result 
of a relatively higher pressure. The pulmonary orifice is more commonly 
affected than the tricuspid. The lesion of congenital heart disease may give 
rise to stenosis, or incompetence, or both. The endocarditis is usually of 
the sclerotic type, although vegetations may occur. It may be noted that 
chere is a predisposition to endocarditis in the foetus the subject of some 
developmental error, and this increases the primary malformation ; endo- 
carditis may also occur after birth. 

Varieties. — There are many vanh^tios of tlii.s condition, and I shall not 
attempt to deal with them all. As a rule, several lesions coexist, a single 
lesion being uncommon. 

In ectopia cordis the heart is situated outside the thoracic cavity ; it 
may lie "in the neck (ectopia cervicalis), or outside the chest- wall (ectopia 
pectoralis), or in the abdominal cavity (ectopia, abdominalis). In meso- 
cardia the heart occupies the mesial position of the thoracic cavity, the apex- 
beat being in the epigastrium. In dextro-cardia or dexio-c^rdia, the heart- 
lies on the right side of the thoracic cavity ; this variety of congenital heart 
disease is usually associated with transposition of the viscera. More or less 
complete absence of the pericardium is rarely found. 

The development of the heart may become arrested at the stage when 
only an auricle, a ventricle, and a bulbus arteriosus exist, a comparatively 
rare condition, to which the term “ bilocular ” heart has been applied. 
Another comparatively rare form is complete absence of the interventricular 
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septum, in which case the heart consists of two auricles and one ventricle, 
and is said to be “ trilocular.” The tricuspid and mitral orifices are usually 
present, and the biilbus arteriosus is usually divided into a pulmonary artery 
and an aorta. Another rare condition is complete absence of the inter-auric- 
ular septum, in which case the heart consists of an auricle and two ventricles. 
One of the most frequent forms of congenital heart disease is an incomplete 
septum ventriculorum, due to an arrest of development ; it is a much 
commoner condition than complete absence of the septum. The aperture 
of communication between the two ventricles is usually situated in the 
region of the pars raembranacca. This condition is frequently associated 
with pulmonary stenosis or atresia, and hypertrophy of the right ventricle ; 
less frequently wdth other defects. When coexisting with pulmonary 
stenosis or atresia, the blood can pass from the right to the left ventricle. 
\Vhen not so associated, the aerated blood after birth passes from the left 
to the right ventricle, and the walls of both chambers undergo hypertrophy. 
There may be complete absence of the septum of the ductus arteriosus, or 
this may be incomplete, with resultant communication between the pul- 
monary artery and the aorta ; in these cases, the right ventricle is generally 
hypertrophied. 

The septum between the auricles may be incomplete, due to arrest of 
development, and is much commoner than complete absence of the septum, 
rhe defect is usually situated at the foramen ovale, due to mal-development 
of the membrane of the fossa ovalis. It should be noted that the absence of 
an absolute closure of the foramen ovale is not pathological. The majority 
of cases of patent foramen ovale are associated with pulmonary stenosis, 
or a defect in the ventricular septum, or some other congenital defect. Some 
writers believe that in the larger number of cases a patent foramen ovale 
results from pulmonary stenosis, while others hold a different view. Which- 
ever view be correct, pulmonary or tricuspid lesions are often foimd associated 
with it, and occasionally lesions at the aortic or mitral orifice. In the case 
of a patent foramen ovale, the blood passes from the right to the left auricle, 
instead of into the right ventricle and thence to the lungs. 

Pulmonary steno.sLs is perhaps the commonest form of congenital heart 
disease. A patent interventricular septum is present in the great majority 
of cases, and a patent foramen ovale is of not infrequent occurrence, while 
the ductus arteriosus may remain patent. Further, owing to increased 
pressure in the carity of the right ventricle, there is sometimes a de^dation 
of the interventricular septum to the left ; in this case, the right ventricular 
c*,avity is enlarged, and the aorta takes its origin, either completely or partially, 
from this chamber, the left ventricle being small and atrophied, and com- 
municating with the right ventricular cavity. In pulmonary stenosis the 
blood accumulates within the right ventricle, and is compelled to take a 
new channel. If the defect have occurred before the ventricular septum is 
completed, the septum remains incomplete, and blood passes through the 
opening and thence to the aorta, the right ventricle being the chief agent m 
carrying on the systemic circulation. Owing to the increase in pressure in 
the right heart, the right ventricle and auricle hypertrophy. If the lesion 
be severe, much of the blood to the lungs must reach them from the aorta 
through the ductus arteriosus, which does not, therefore, close after birth. 
If the interventricular septum have completely closed before pulmonary 
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stenosis takes place, the pressure in the right auricle becomes increased , if 
the foramen ovale be patent, the blood passes from tlie right to the left 
auricle, and in this way a patent foramen ovale is not infrequently found. 
The right auricle is small and atrophied, and the tricuspid orifice becomes 
smaller. The cavity of the left ventricle enlarges, and ita walls hyper- 
trophy, as it carries on both the systemic and pulmonary circulation. In 
almost all these cases the blood is carried to the lungs by the patent ductus 
arteriosus. It will thus be seen that the circulation in cases of pulmonary 
stenosis depends upon the patency of the foramen ovale or interventricular 
septum, and of the ductus arteriosus. Pulmonary atresia or obliteration of 
the pulmonary artery is much less common. When coniplete, and the inter 
ventricular septum Ls closed, the right voitricle is small and atrophied, the 
right auriculo-veutricular opening ultimately closes, and the heart becomes 
tril ocular. 

Stenosis and atresia of the aorta are of much less common occurrencf 
than of the pulmonary artery. Stenosis may exist at one of the followini! 
sites : (1) at the orifice, (2) above the entrance of the ductus arteriosus, and 
(3) just below the entrance of the duct. In the first of these, the ventricular 
and auricular septa do not close, and the hdt ventricle remains undeveloped 
Most of the systemic circulation is carried on by the pulmonary art-iTv 
through the ductus arteriosus. The s<!cond, or new-born type, is often 
associated with other malformations, as, for example, pulmonary stenosis 
The ductus arteriosus remains open, and most of the syst^unic circulation is 
carried on by the right ventricle, through the duct. The third or adult 
type of stenosis is more common. By coarctation of the aorta is meant 
stenosis of the aorta at or just below the juncridiT of tho'dmvKs^ 
with the aorta, i.e, in the region of the aortic “ isthmus.” The condition is 
more common in males than in females. The ductus arteriosus may remain 
patent or may close. When the condition is present in adults and in children 
who have survived the period of infancy, it is supposed to have arisen gradii 
ally after birth, in association with the closun^ of the ductus arteriosus 
Usually in such cases an elaborate system of collatenil arterial circulatioi. 
has developed, so that the arterial blood from the upper part of the body 
that is to say, from the great arteries given off by the aorta above the sit4 
of the obstruction — can pass by enlarged anastomosing l)ranches to th( 
lower part of the trunk and the lower extremities. Hy})oplasia of the aorta, 
or narrowing^ of the lumen of the vessel throughout its whole extent, with 
diminished size of the heart, was first described by Virchow, and there i.v 
sometimes accompanying chlorosis. Other malformations of the heart an* 
occasionally also present. The condition known as double aorta is a form 
of congenital heart disease very rarely found. 

Persistence of the ductus arteriosus occurring alone is also a rare condi 
tion. It is a common accompaniment of pulmonary stenosis or atresia, 
when a patent inter- ventricular septum is slso present ; it may also accom- 
pany aortic stenosis or atresia, and congenital disease of the auriculo- 
ventricular valves. Premature closure of the ductus arteriosus and of the 
foramen ovale is of rare occurrence. 

Transposition of the pulmonary artery and the aortfi may be found, the 
aorta arising from the right ventricle and the pulmonary artery from the left. 
Among other lesions which may be present are a patent foramen ovale, a 
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patent septum ventriculoruin, and a patent ductus arteriosus. Other forni.s 
of malposition of the pulmonary artery and of the aorta have been recorded, 
such as both trunks takini' their origin from the left ventricle. A com- 
rnuniaition b(‘ tween the pulmonary artery and tiie aorta has been known 
to occur. 

Supernumerary or defective cusps of the cardiac valves have been noted ; 
the number of cusps may be increased or decreased, and in the latter case 
incompetence of the valves may result. 

Congenital lesions of the auriculo-ventricular valves may occur. Stenosis 
or atresia of the tricuspid or mitral orifice is much less frequent than of the 
pulmonary artery or of the aorta. A considerable proportion of cases of 
tricuspid stenasis are congenital. Tricuspid incompetence is rarely con- 
genital ; it may b(‘. associated with ]>ulmonary atresia. Congenital lesions 
of the mitral orifice are of much rarer occurrence than those of the tricuspid 
orifice. 

Symptoms. — The subjective symptoms of congenital heart disease vary 
in their intensity according to the site and degree of the lesion. It may be 
laid down as a broad principle that septal defects have a less disturbing efiect 
upon the circulation than stenosis or atresia ; indeed, in some of the former 
cases there may be a complete absence of subjective symptoms throughout 
the whole course, and the affection is only discovered on physical examina- 
tion or post mortem. The results of physical examination also show varia- 
tion. 

Cyanosis and dyspnoea on exertion are the two chief symptoms. The 
former may be present within a few weeks of birth, or may oily make its 
appearance after some years. It is a more conspicuous feature of this form 
of cardiac disease than of any other, the term “ morbus coeruleus being, 
indeed, frequently used for congenital heart disease." TEis Ts most marked in 
the lips, nose, the malar region, and the fingers and toes, being especially 
noticeable in the nails, and may be confined to these localities, or may be more 
general. The degree of cyanosis varies up to a deep purple, and is increased 
by exertion. The lip.s and nostrils may exhibit thickening, and clubbing 
of the ungual phalanges of the fingers and toes is usually present, due to 
chronic venous engorgement. There may be an absence of dyspnoea while 
at rest, but it may make its appearance on exertion, while in some cases 
paroxysmal dyspnma occurs. 

While the temperature taken in the mouth or rectum is usually normal, 
the skin temperature is usually subnormal. The subject of congenital heart 
disease often complains of feeling cold, is very susceptible to any fall of 
temperature, and is liable to attacks of bronchitis. On examination the 
blood is found to have an increased viscosity, and its specific gravity may be asl. 
high as 1070. There is a large increase in the number of the erythrocytes, | 
which may even reach 9,000,000 per c.mm., the heemoglobin is increased, | 
and may be as high as 160 per cent., while the leucocyte count may show ani 
average of 15,000 per c.mm. There is usually retardation of growth, and in 
some cases wasting ; the mental conditiou is backward, and the patient is 
frequently dull and lethargic. There may be syncopal attacks, even resulting 
in prolonged unconsciousness, while epileptiform attacks may also occur. 
In certain instances there is a tendency to haemorrhage from the nose, gums, 
and lew frequent l y from the lungs, (nidema is sometimes present, which at 
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a later stage may become general, and hffimoptysis, hepatic enlargement, 
albuminuria, and transudation of fluid into the serous sacs may also occur. 
Not infrequently other bodily malformations are to be noted. 

The veins of the retina are almost always dilated and tortuous, the lumina 
appearing in some places to be unduly wide, and in others abnormally narrow ; 
both arteries and veins are much darker than normal. 

The pulse is usually quickened in rate. There is usually evidence of 
cardiac enlargement, although perhaps not of severe grade, the right side of 
the heart being particularly affected. Distension or pulsation of the jugular 
veins may also be present. Sometimes a thrill and frequently a murmur, 
usually systolic in time, are to be noted. The point of maximum intensity 
may be over the pulmonary area, but it may be difficult or impossible to 
define. The murmur is usually rough and grating, and, perhaps, extremely 
loud ; on the other hand, it is sometimes very faint. The pulmonary second 
sound may be normal, diminished, or loud and ringing. 

The subject of congenital heart disease may ultimately die from gradual 
cardiac failure — the clinical picture resembling that of mitral disease, or in- 
fective endocarditis, bronchitis, broncho-pneumonia, pulmonary tuberculosis, 
one of the acute infective diseases, cerebral thronibo.sis or abscess, or con- 
vulsions, while instances of sudden death have b(‘en known to occur. 

Passing now to a consideration of the symptomatology of tlie individual 
lesions, in dextro-cardia the apex-beat is on the right side of the tiiorax, and 
the point intensity of the aortic second sound is on tlic left, 
instead of the right side. For the result of electro-card iograpliic e.vainina- 
tion, see page 922. When ija tency . o f the interventricular septum (‘xists 
alone, the subjective symptoms are usu^\^ Siglif" X ' cenaiii amount 
of dyspnoea and cyanosis on exertion may occur, but cyanosis is not a ])ro- 
minent feature, and there is usually no clubbing of the ungual phalanges 
of the fingers and toes. There may be evidence of enlargement of tlie right 
side of the heart. In some instances a systolic thrill and a loud and harsh 
murmur over the prsecordium are present. Writers also differ in regard to 
their point of maximum intensity ; according to some, e.f/. Roger, it is in the 
median line in the upper third of the prfflcordium, while in the opinion of 
others it is near to the left margin of the sternum in the third left interspace, 
or even as low down as the xiphisternum. There is a diversity of opinion 
also in respect of the question of the direction of selective propagation of the 
bruit, some believing that there is none; and that the bruit is not audible over 
the carotid artery, whereas others affirm the opposite. Some writers say 
that the second sound in the pulmonary area is accentuated. When patency 
of the interventricular septum is secondary to other lesions, the symj)tom8 of 
the primary affection predominate. 

When patency of the mter-auxiGuiacjaeptuin exists alone, there is not 
infrequently an absence of subjective symptoms, and the condition, therefore, 
may not be discovered during life. In other cases, however, they are present, 
the results of physical examination then exhibiting considerable varia- 
tion. A murmur or murmu^is may be present over the prsscordiiim, being in 
some cases systolic, in others diastolic, or, according to some writers, even 
characteristically presystolic, and having the point of maximum intensity 
over the base of the heart. 

In congenital pulmbnairstenosis, cyanosis occurs in the vast majority 
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of cases, and usually within a few weeks of birth, but in rare instances it 
only makes its appearance after some years. Clubbing of the fingers and other 
symptoms of congenital heart disease are usually present. The pulse may 
present no special peculiarity, or it may be small and empty. Sometimes a 
thrill, systolic in time,* and with its point of maximum intensity over the 
pulmonary area, is present. On percussion the left border of the heart is 
often, and the right border is almost always, found to be displaced outwards. 
The most characteristic physical sign is to be found on auscultation ; this is 
a murmur, with its point of maximum intensity in the pulmonary area, 
systolic in time, usually rough and grating, and, it may be, extremely loud. 
The murmur may be heard over a considerable area of the chest ; occa- 
sionally it is quite distinct as high as the first rib ; sometimes, indeed, all 
over the chest. As a rule, it has no direction of selective propagation, and in 
the vast majority of cases is not audible over the vessels of the neck. Th6 
pulmonary second sound is usually diminished or even absent ; sometimes 
there is a pulmonary diastolic bruit present, owing to incompetence of the 
valve. 

The physical signs of co nge nital ateaps is at the aortic arifice^ are the 
same as those of the acquir^ form of the disease. In stenosis above 
the entrance of the ductus arteriosus, cyanosis is usually present, but the 
physical signs are indefinite ; systolic and diastolic bruits may be audible j 
over the front and back of the thorax. In typical cases of the '' aduH ” 
tvq>o of coarctation of the aorta, a number of thickened tortuous arteries 
caif'be both seen and felt pulsating beneath the skin of the back and front 
of the trunk. 

When a patent ductus arteriosus occurs alone, there may be no subjective 
symptoms, 6'r ttoy^'may te'only sKght^ such as slight cyanosis and dyspnoea 
on exertion. The area of cardiac impairment is usually displaced to the right, 
also sometimes to the left, and other evidence of enlargement of the right 
heart, such as systolic retraction, may also be present. There Ls sometimes 
a certain amount of fullm'ss, a thrill, and a murmur, having their point of 
maximum intensity in the second left interet»stal space at least 2 inches 
from the middle line. The murmur is prolonged, and occupies both_^s^^^ 
and diastole; it commences shortly aftefJhc..K.cgijnjL^ 
aruf extends into a c()nsTdera^;^jpartjatJdi^ indeed, it .JUj^',J2^rsist 

alinost- tliroughouT the’ w^^ cardiac cycle. It is not propagated to the 
v(xsse]s of the n^k. Tlie s(‘con(l sound in the pulmonary area may be ac- 
eentuaied. Other writers have noted tin* pn^sence of systolic, pulsation, a 
small area of im])airment of p<n'cussi<m note, and a shadow on skiagrajiluc 
examination. 

In congenit^al lesions at the cyanosis, dysj)ntea and 

clubbing are not conspicuous features, anci the latter is not infrequently 
entirely absent. The ph\'sical signs are the same as those of the acquired 
form of the disease. 

Diagnosis. — While it is usually not difficult to say that congenital heart 
disease exists, it is a much more difficult task to diagnose the form of the 
disease, and, further, it should be remembered that several lesions often 
coexist. In considering the question of diagnosis, the history of the case, 
the subjective symptoms, the existence or otherwise of evidence of enlarge- 
ment of the right side of the heart, and the time of occurrence, the point of 
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maximum intensity, and direction of selective propagation of any existing 
murmur, are all points which should be taken into account. 

With regard to the diagnostic value of the various symptoms, it may be 
remarked that cyanosis, even of marked degree, may be present during an 
attack of acute bronchitis in infancy and early childhood, especially in 
anaemic and rickety subjects, and also in cretinism ; and that clubbing of the 
fingers may exist in the acquired form of heart disease, more especially in 
mitral stenosis, while it may be absent in the slighter forms of congenital 
disease. It is also necessary to point out that in some cases of congenital 
heart disease the right side of the heart may be only slightly enlarged. 1 he 
murmurs are usually systolic in time and loud, and their point of maximum 
intensity and direction of selective propagation are not so typical as those 
, of the acquired form of heart disease. In cases of a non-functional systolic 
\ Aiurmur having its point of maximum intensity over the pulmonary area, 
we should think of the possibility of congenital heart disease. It may, 

^ however, be exceedingly difficult, and indeed impossible, to distinguish 
functional basic murmurs from those of congenital heart disease during 
infancy and childhood by means of auscultation alone. It should be noted 
i that a prolonged thrill and murmur occupying both systole and rliastole 
Imay also be met with in arterio-venous aneurysm. 

In those subjects of heart disease who have attained to adult life, and 
even in the case of young children, it is difficult to say whether the lesion 
is congenital or acquired. If there be a history of marked cyanosis soon 
after birth, and there have been known to be clubbing of the fingers, evidence 
of enlargement of the right side of the heart, and a systolic thrill and murmur 
whose point of maximum intensity and direction of selective i>ropagatioM 
are not so typical as those of the acquired form of heart disease present in 
early life, a positive diagnosis of the congenital form of heart disease is not 
difficult. 

Prognosis.— The prognosis of congenital heart disease exhibits wide 
variation. If the defect be slight, as, for example, a patent foramen ovale or 
a small opening in the interventricular septum, a considerable proportion 
of cases live to an advanced age without experiencing subjective symptoms ; 
whereas if the defect be serious, the duration of life is brief in a large pro- 
portion of cases, and, indeed, the individual may die within a few hours. The 
degree of cyanosis is not absolutely reliable. The occurrence of paroxysms 
of dyspnoea, syncopal attacks, and convulsions is a very unfavourable 
omen. 

Meso-cardia, dextro-cardia, and absence of the pericardium are con- 
ditions compatible with long life. On the other hand, life cannot exist with 
a bilocular heart. Trilocular heart is compatible with life for some years, 
and, indeed, instances have been recorded in which individuals have lived 
to adult age ; usually, however, the period of life is short. Persons suffering 
from septal defects not infrequently live to an advanced age. When patency 
of the interventricular septum occurs alone and the opening is not large, the 
individual may live to past middle life ; when, however, it occurs in associa- 
tion with other lesions, the prognosis depends upon the latter. The prognosis 
of an individual suffering from pulmonary stenosis depends upon, besides 
those points already mentioned, whether there is a patent interventricular 
septum to afford relief to the over-distended right heart. Death may occur, 
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on the one hand, within a few hours after birth, while on the other, in the 
case of lesions of slighter grade, life may be prolonged for 6, 10 or 20 years, 
and occasionally even to middle life ; indeed, if a patent interventricular 
septum be present in these slighter lesions, cases have been recorded in 
which patients have lived to the age of 60. Taking cases of pulmonary 
stenosis as a whole, however, most of the patients die at an early period of life. 
Pulmonary atresia is a much more serious condition, and life is prolonged 
for only a brief period. Cases of stenosis at the aortic orifice do not survive 
birth, and in those in which stenosis exists above the entrance of the ductus 
arteriosus life is prolonged at the outside for a few months only, but when 
just below the entrance of the duct it may be prolonged till middle age. 
Persistence of the ductus arteriosus is not infrequently compatible with 
adult life, and individuals have been known to have lived even to old age. 
Cases of transposition of the pulmonary artery and the aorta do not, as a rule, 
survive infancy, but instances have been recorded in which these patients 
have lived to middle age. 

Treatment. — The general measures previously laid down are applicable 
also to this aftection. It is particularly important that the patient should 
be kept warm, and it is imperative that careful and detailed measures should 
be adopted for the prevention of bronchitis ; if bronchitis should occur, 
adequate treatment should be adopted without delay. When cardiac failure 
supervenes, it should be treated on the lines previously laid down. 


PRIMARY CARDIAC 0VP:RSTIUIN 

Definition. — ]5y primary cardiac overstrain is meant a cardiac disorder 
whicli is the immediate result of excessive physical exertion in an individual 
whose heart has been sound, or in whom the heart has been already 
somewhat impaired. It formerly included the condition known as 
“ soldier’s heart ” or the “ irritable heart of soldiers,” which I shall describe 
separately. 

iEtiology. — The affection is the direct result of excessive physical exertion, 
and is most frequently met with in persons of athletic habits and in soldiers. 
It is more apt to occur in those who undergo excessive physical exertion 
while not in training ; indeed, it is questioned by some whether the afiection 
can occur in persons with previously sound hearts who have been properly 
trained. It is also more likely to occur in older persons, and where there is a 
history of rheumatism or of some other acute infection, in anaemia, and in 
th ^e^wbq h^v i^prlnlgred in excesa^" 

Symptoms. — When the malady is due to sudden physical strain, as in 
boat-racing or Alpine climbing, there may be lividity or cyanosis of the face, 
giddiness, faintness, passing into actual syncope, together with vomiting 
and even fatal syncope, and possibly evidence of acute dilatation of the right 
heart. Later on, there may be collapse, cyanosis, coldness of the skin, prce- 
cordial uneasiness and even actual pain, quick and shallow respiration, and 
a quickened, small and thready pulse ; while later, in severe cases, there 
may be evidence of oedema qf the, lui^ s. These acute symptoms may be 
followed by general lasStude, impair!^ digestive functions, an increase of 
rectal temperature, and a pulse of subnormal pressure, although at the same 
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time the apex-beat may be forcible and tumultuous ; tachycardia, and a 
forcible and tumultuous apex-beat being especially noticeable on the least 
exertion. For some weeks, dyspnoea and an increase of cardiac rate from 
30 to 40 per minute above the normal on even slight physical exertion, 
nervousness, languor, and a sense of fatigue pn mental exertion are apt 
to occur. 

In the chronic form of the aSeciion, among the symptoms are palpita- 
tion, even of severe degree, a feeling of op pressi on or of. constriction ofj^e 

ches^ and sometimes actual pain over the prfecordmm, extending to the left 
sliourdex, and occasionally down the arm ; as a rule tliere is no sense of im- 
pending death. Among other symptoms which may be noted are dyspnoea 
and faintness on exertion, tremors, nervousness, insomnia, noises in the ears, 
flashes of light before the eyes, vertigo, a dull headache, hebetude, and 
languor, while the digestive functions are often impaired. There may be 
some degree of cyanosis. These symptoms may pass away with rest, only to 
reappear on exertion. The pulse-rate is usually increased, but is rarely over 
120 per minute while at rest, although exertion causes a further increase — 
up to as much as 140 or 150. The pulse is usually small, weak, and of 
subnormal pressure, while the apex-beat may be diffuse and diminished 
in force or even absent, but on exertion may become unduly forcible and 
tumultuous. The area of cardiac impairment is usually increased to the left, 
and not infrequently also to the right. The cardiac sounds may be feeble, 
or short and sharp, and may be reduplicated, or a mitral or tricuspid systolic 
murmur may Be audible, while the second sound in the pulmonary area 
may Be accentuated. 

Diagnosis. — The diagnosis in large measure resolves itself into the question 
whether the case is one of primary cardiac overstrain, or whether the heart 
has been previously damaged ; in the latter case, excessive physical exertion 
is merely the exciting cause. In considering this problem, the presence or 
absence of a previous history of one of the acute infections and the state of 
the general health, and whether thiTO is evidence or otherwise of myocardial, 
valvular, or arterial dis(*ase, are ]>oints of material importance. 

Prognosis. — The prognosis of primary cardiac overstrain exhibits a wide 
variation, ranging from a slight illness on the one hand to a severe and even 
irremediable affection on tbe other. In the less severe degree of acute oases 
occurring in the young and previously sound and vigorous, recovery is the 
rule ; the patient may be well in a few days or weeks, although, on tbe other 
hand, progress may be slow, and a long time may elapse before the individual 
is capable of an ordinary amount of work. If tricuspid regurgitation be 
present, this, unlike mitral regurgitation, usually passes off quickly. But if 
the heart have been previously affected by rheumatism or by some other 
infection, and in the case of older persons, the prognosis is serious ; recovery 
may be long delayed, or the patient may be always compelled to lead a 
sedentary life, and, in some cases, even a fatal termination may result. In 
all cases of primary cardiac overstrain a diminishing increase of pulse-rate 
on exertion is of favourable omen. 

/ Treatment. — In the acute cases, a very hot bath is to be commended, 

i the patient being lifted out of it in a blanket, or a hot pack, together with 
the administration of one or two 15-grain doses of diuretin. A strictly 
limited amount of food, both solid and liquid, is indicated in the early stages, 
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and no tea, coffee, alcohol, or tobacco. Oxygen may be required in some 
cases ; morpliine and strychnine are rarely necessary. Later on, tea and 
coffee may be allowed in limited quantities, but the patient should still 
abstain from alcohol and tobacco. The bromides are often extremely useful 
in persons w'ho suffer from an unduly excitable nervous system or from 
insomnia. When the patient is able to get up, extreme caution should be 
enjoined as to the amount and character of any exertion. The use of elec- 
tricity is contra-indicated. Warm baths, followed by a cold douche, may 
in individual cases be tried, if followed by a reaction. Such general tonics 
as iron, arsenic, and quinine may be indicated. 

Tn the more severe or chronic cases, prolonged physical and mental rest 
may be necessary, although massage may be employed at an early stage 
with advantage, provided it is at first very gentle and at all times stops short 
of causing fatigue. The diet should be small in quantity, nutritious, and 
easily digestible, and if atonic dyspepsia be present it should be treated. 


SOLDIER^S HEART 

Synonyms. — The Irritable Heart of Soldiers ; Disordered Action of the 
Heart (D.A.H.) ; Effort Syndrome. 

This condition w’as first fully described by Da Costa in 1862 and later, 
and by Myers in 1870. It is necessary to point out, liowever, that in the 
ligiit of r('(‘ent discoveries some of the cases described by these writers were 
in ail probability cases of auricular fibrillation, the onset of the latter 
condition having in many cases been associated with undue physical exer- 
tion. Since the Great War much attention has been paid to the subject, 
owing to tii(i large number of cases which have arisen, apparently as 
a result of the conditions attendant upon the life of the soldier in modern 
warfare. 

.Etiology and Pathology. — The affection is more common in those of 
sedentary occupation, and there is frequently a history of acute rheumatism. 

The prevailing view prior to the Great War was that the malady was due 
either to the accoutrements of the soldier, such as tight belts and closely 
fitting uniforms, or to over-exertion, such as ‘‘ vsetting-up drill.” It may be 
pointed out, however, that in a discussion reported in the Journal of the Royal 
Army Medical Corps, 1910, K. J. S. Simpson pointed out that the method 
of training can only be subsidiary as a cause, and expressed the belief that 
the affection is congenital, or at least developmental ; while W. Bezley 
Thorne put forward the view that it depends upon toxaemia, and recom- 
mended the removal of this condition as part of the treatment. Speaking 
broadly, investigations conducted during and after the Great War appear 
to show that in a large proportion of the cases of soldiers invalided home for 
so-called soldier’s heart, affections, the heart is not the fons et origo of the 
malady, and that the circulatory symptoms are but a manifestation of the 
general state. On inquiry, it has been found that in many of the cases there 
has been a history of some slight illness, such as diarrhoea, or a febrile attack 
pointing to some infection. 

Among the hypotheses which have been advanced in explanation of the 
condition are the following : 
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1. Olandular. — The glands blamed are the thyroid and the suprarenals. 
Some consider that the condition is one of hyperthyroidism, and state that 
enlargement of the thyroid is present in nearly every case. But as Lewis 
found this in only 4 per cent, of the «ases, and other observers have scarcely 
ever noticed it or other signs of hyperthyroidism, this theory cannot be said 
to be proved. The irritation of the sympathetic, with its concomitant 
results, noted in the condition, has led some to blame the suprarenals ; 
but it is difficult to believe that this is the true cause, especially as the 
administration of adrenalin appears to aggravate the condition. 

2. Nervous system. — All the symptoms point to the nervous system as 
bearing the full force of the blow ; it is not, however, the primary but the 
secondary factor, the exciting cause falbng chiefly on this system. 

3. Myocardial factor. — It has been suggested that, as a history of rheu- 
matic fever is so frequent, the myocardium is chiefly to blame. Rather does 
it seem that the myocardium is affected secondarily by the exciting cause. 

4. Bacterwmia. — At one time this was thought to be the cause of the 
disease, but the failure of Dimond and Briscoe to find the presence of any 
bacteria in the blood has disposed of this claim. 

5. Poisonirvg following some microbic invasion. — Numerous authorities 
subscribe to this view, as in 60 to 60 per cent, of cases the symptoms have 
been first noted after an infection. I do not consider, however, that a case 
has been made out in support of this view. It may be asked, for example, 
what about the other 40 per cent, in whom there is no such history, and why 
should infection cause soldier’s heart in one case and not in another ( 

Personally, I consider that the view of Simpson and others, namely, that 
the malady is congenital, or at least developmental, has much to commend 
it. One person is constitutionally not so strong as another (called by some 
“ constitutional inferiority ”), the reason of which cannot be discovered. 
This view would explain why alteration of accoutrements and avoidance 
of over-exertion do not obviate the condition. 1 incline to the view that 
numerous factors play a part in the production of the malady, and that the 
following may explain the pathology : As m the case of ci\dlians, one soldier 
is constitutionally not so strong as another, as a result of congenital or de- 
velopmental wealmess, and any evil effect weakening the system by uifection, 
fright, shock, or emotion of any kind, overstrain, or other concomitants of 
warfare, will in those soldiers less able to bear these produce the symptoms 
of soldier’s heart/, while their stronger brethren will escape ; especially will 
this be the case in those who before enlistment have been employed in 
sedentary occupations. During the pre-war period the condition may have 
remained latent, as there had not been a sufficient excitement to make it 
evident ; but directly this is increased by the conditions of warfare the 
system breaks down. 

It may be added that soldier’s heart in no way differs from what may be 
met with in civilian life. 

Symptoms. — Thanks to Lewis and other workers, the individual 
symptoms have received thorough investigation, but notiiing of any im- 
portonce has been added to the symptomatology since the classic description 
given by Da Costa. Among the commonest symptoms complained of are 
invariably breathlessness ; almost always a sense of exhaustion after effort, 
physical or mental, giddiness and headache ; frequently palpitation, pr® 
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cordial diBcomfort or pain, depreasion of spirits, and irritabiiitjr of temper ; 
and less commonly famting attacks, nervousness, loss of emotional control, 
lack of power of concentration, impairment of memory, sleeplessness, dis- 
agreeable dreams, tremors of the hands, and vasomotor symptoms, such as 
flushing, and numbness, coldness, and pallor or lividity of the extremities. 
Shortness of breath is usually related to exertion or emotion, being out of 
proportion to cither, and the respiratory rate may rise to 40 or even 70 per 
minute. The respiratory rate is always normal while asleep, and usually 
so apart from physical exertion and emotion. TTie sense of exhaustion after 
effort may be extreme. Giddiness is associated with physical exertion or 
with change of posture, especially the latter ; as also are fainting attacks, 
which may be accompanied by loss of consciousness. Headache usually 
occurs after exertion, and may be severe, throbbing and localised in the 
frontal region. Palpitation is generally induced by physical exertion or 
emotion, but it may be nocturnal, and occasionally occurs apart from these. 
Pain usually. lelated to exertion, less frequently to emotion, and is occa- 
sionally nocturnal. Tt is commonly limited to the prsBcordiuiu, but some- 
times radiates to the back, to the neck, or down the left arm. The cardiac 
rate is increased, and also the increase in rate on physical exertion, emotion, 
and the assumption of the upright posture after lying down is in excess of 
the normal, as is also the time which elapses before the ])ulse-rate returns to 
its rate prior to exertion. The blood-pressure is usually not increased, but 
the increase on physical exertion and as a result of emotion is exaggerated. 
The apex-beat is often unduly visible and palpable, but it is not heaving in 
character. On X-ray examination, the heart is not found to be enlarged. 
Not infrequently the first sound is shortened and sharp, and the second 
sound at th<* ajx'X aecentualed. A systolic murmur is sometimes audible, 
often having its point of maxiniuni intensity in the pulmonary area. There 
i.s nothing abnormal revealed on electro-cardiographic exainination. The 
deep reflexes are usually exaggerated. There is a moderate leucoeytosis, 
the lymphocytes being nflativciy increased in number. 

Diagnosis. — There are certain fundamental distinctions between primary 
cardiac overstrain and “ soldier’s heart.” In the latter, the sense of ex- 
haustion after effort is more prominent ; giddiness and fainting attacks are 
more associated with change of posture and less with physical exertion ; and 
there is much more likely to be depression of spirits and other nervous 
symptoms, as well as vasomotor symptoms. It is necessary to diagnose the 
condition from (iiirdiae hypertrophy ; in tiu‘ latter, (he apex-thrust is slower 
and longer than normal, and the first sound is loug, low in pitch, and muffled. 

Prognosis. — This is, generally speaking, not good, from the point of 
view of complete recovery, a majority not being able to return to their 
cxjcupation. 

Treatment. — Prophylacfic . — Slow and carefully graduated training is 
especially advisable in recruits whose occupations have been sedentary. 
Curative . — Investigations should be conducted for septic infection, especi- 
ally from the teeth, the fauces, and the colon. Efforts should be directed 
towards the restoration of the patient’s general bodily and mental health. 
To this end, fresh air and graduated exercises, especially in the form of games 
to begin with, are enjoined. It is of great importance to secure an ample 
amount of sleep, and for this, as well as for excitability or irritability of the 
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nervous system, bromides, at first in the usual dosage and continued in 
smaller dosage, are frequently of value. Digitalis is of no avail. Those 
cases in which there are indications of a slack vasomotor system are some- 
times greatly relieved by wearing a belt to act as a general support for th(; 
abdomen. 


ANGINA iVKCTORIS 

Definition. —The term angina ])eetoris is usually employed to denote 
a paroxysmal attack of pain, usually in the retrosternal region, with a tendency 
to radiate in certain directions, and often acconipanied by a feeling of con- 
striction within the chest, and sometimes by a sense of impending death. 1 
wish to emphasise at the outset, however, that thje 
modified fonm of. • 

Etiology. — Heredi^ is a factor, for it is well known that certain 
families are more pTroneiio degenerative processes of the arterial system and 
of the heart than others. The affection is much more frequent in m^lpa 
than in females, and is found more particularly in those who are passing 
from jmiddle into elderly life. It is much more prevalent in those classes 
of society who are subject to excessive mental wear-and-tear, whether 
from overwork, worry, or anxiety, and is commoner in those who have been 
subjected to long-continued physical overstrain. The other important 
predisposing causes are gout, syphilis, rheumatism, some of the acute in- 
fective diseases, especially influenza and enteric fevtT, and toxic ch('iiiu>*il 
substances, such as alcohol, and perhaps tea, coffee and tobacco. Injperspns 
under 40, syphilis is an important causal factor. Arterial disease, from what- 
ever cause, predisposes to the disease and is present in the majority of cases, 
and in many there is in addition supernormal blood- pressure. 

Among the exciting causes which induce attacks, the most common 
is phy sical exertion, sucTi as walking uphill or hurrying to catch a train, 
especiallyTfte'r meals and against a cold vdnd ; sometimes even the effort of 
dressing, of stooping to lace the boots, is sufficient to precipitate an attack. 
Other exciting causes may be cold in the sense of getting chilled from what- 
ever cause, emotional excitement, less frequently ment^ftffpxt* dj:flpepwa 
I' — particularly those forms attended with flatulent distension of the stomach 
lor colon. It must be remembered, however, that flatulent distension is also 
*a frequent concomitant of the paroxysm. Only rarely do attacks occur 
apart from some exciting cause ; occasionally the attack comes on whilst 
the patient is in bed, but this happens usually at the end of a fatiguing day. 

Pathology. — The commonest structural changes found in angina pectoris 
are narrowing or occlusion of one or both coronaryjaiteries, acute or chronic 
aojcjtitis, fibroid or fatty degeneration of the myocardium, chronic di&ease 
of the aortic and much less frequently of the^uTtral valves, fusiform 
dilatation of the aorta, sacculated aneurysm, fatty infiltration, adherent 
pericardium, and arterial djsease. 

The hypotheses whichHhave been advanced in explanation of the attacks 
are numerous, and include the followmg : (1) That angina pectoris consists 
in the distension of an enfeebled ventricle ; (2) that it is of the nature of a 
cramp, or spasm, of the heart, analogous to cramp of a voluntary muscle ; 
(3) that it is an “ intermittent claudication ” ; (4) that it consists in a myo- 
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cardial ischeeniia, generally due to an affection of the coronary arteries 
(atheroma, functional constriction, thrombosis, etc), this ischaemia being the 
direct cause of the pain ; (5) that it is “ neural ” in origin — a neuritis, a 
neurosis, a neuralgia, a vasomotor storm, local or general. The third hypo- 
thesis is based upon the analogous phenomena sometimes met with in the 
legs in partial occlusion of the arteries. In this condition, a cramp-like pain 
and loss of function of the muscles are experienced on quick or prolonged 
walking. It is supposed that the cirruilation is sufficient for rest or quiet and 
limited exertion, but not for actives or prolonged exertion. But, in the 
ojanion of the late Sir ('lifford Allbutt, the licart docs not claudicate ” in 
angina pcctori.s. He himself regarded the plnmorncna as generally, but not 
always, due to tension of the first part of the aorta, which is the seat of some.; 
intiammaiory or degenerative lesion ; sudden death, when it occurs, being 
due not directly to the aortic lesion, but being the result of “ vagus inhibi- 
tion,” the shock of tlie paroxysm causing asystole. He described certain 
rarer cases in wliich tlic nuirbid stre.ss falls on the ])ericardium. The late 
Sir James Mackenzie’s view was the following ; That angina pectoris is 
an cxprc.s.sion of cardiac exhaustion aiul also an expression of a sus- 
(•c])ti])lc nervous system.” The pain is a viscero-sensory reflex ; the sense 
of constriction a vi.scero-motor reflex, giving rise to s})asm of the inter- 
costal musch's. 

Symptoms.- .As has l)ccn already .stated, angina }»ectoris is characterised 
by a paroMysnial attack of pain, u.sually in the retrosternal region, with a 
tendency to raduit<‘ in certain dir<‘ctions, and often accom])anied by a feeling 
of constriction within the chest, and sometimes by a sense of impending death. 

Fain is th(‘ cardinal feature. It is f<*lt most commonly in the retrosternal 
^egioUj next most fr(‘qiicntiy across the front of the chest, and occasionally 
in tfie j)r80cordium, the epigastrium, or over a wide area of the back of the 
chest . The severity of llie pain varies from slight discomfort to intense 
anguish. In some erases it attains its maximum wdtli extraordinary sudden- 
ness, w'hile in others this happens gradually. The pain, as stated, has ai 
tendency to radiate in certain directions. It frequently spreads to the left 
shoulder and armpit ; occasionally to both sides ; in many cases down the 
arm, generally on the ulnar side, usually not beyond the elbow, although it 
may reach as far as the finger tips. It sometimes strikes through to near the 
angl^pf the scapula, on one or both sides, or to a wide area on the back of the 
Occasionally it extends to the neck and occiput, or to t he jaw , and 
rarely it radiates in a downward direction, being felt even in part 

of the trunk and lower limbs. The pain may begin in the left arm, in the 
jaw, the left pectoral muscle, the left leg, or in the abdomen — the so-called 
angina abdominis — and remain localised. 

The feeling of constriction in the chest already referred to is described 
in different terms by different individuals ; in some cases the sensation is 
as if the chest were lield in a vice, in others as though a heavy weight were 
pressing on the chest. When the sensation of impending death is present, 
this overshadow^s the most severe pain. It may be present without the 
pain — the “ angin a sin e del or e ” of Gairdner. 

When an afecK* occurs, the patient, if in motion, stops short and rests. 
The expresvsion of the face is often anxious or even one of intemse anguish. 
The skin i.s ofUui pallid, or even ca;daycric. in hue, and lliore is frequently a 



908 DISEASES OF THE CIRCULATORY SYSTEM 

ol^-mmy sweat. The breathing is shallow, and the patient is afraid to make 
an effort to breathe normally. There may be a sensation of numbness, 
more particularly of the arm ; this may be present only during a paroxysm, 
while in other cases it is a constant symptom. Among other subjective 
phenomena which may be present are tingling and giddiness, while hyper* 
{osthesia over the painful area may often be noted. In almost every grave 
case the patient complains of a sensation of sinking, and of a feeling as if 
the heart were stopping, but rarely loses consciousness, unless fatal syncope 
occurs. The pulse-rate seems to vary in different cases ; in some it is 
increased, while in others it is diminished. Very considerable changes are 
frequently found in the character of the pulse in different cases ; at times it 
appears to be quite unaffected ; at others it may become irregular, and 
different forms of irregularity iiave been observed, but there does not seem 
to be anything definitely known on the subject. The blood-pressure is often 
considerably increased at the crisis of the attack, but it should be remembered 
that this is not by any means a universal rule. The patient may yawn con- 
tinuously, and there may be hiccough, flatulence, retching, or vomiting. 
The attack, as a rule, passes off gradually, but sometimes ceases suddenly ; 
as it subsides the patient may belch up a large quantity of air, and it is often 
followed by the passage of abundant pale urine. After the attack the patient 
may be much exhausted, and may feel ill for some days. Death may occur 
at the height of an attack, and this may take place even in the first. 

The attack may last for a few seconds, a few minutes, or longer ; so 
frequently may they recur that for hours or even days the. patient appears 
to be suffering from one continuous attack — status anginpsu0» 

The above description is that of a ty])ical and severe attack, hut tiiere. 
are rmn^ grades arid modified forms. For example, there may b(i on j)hysical 
exertion or emotion only a little discomfort or pain felt over the sternum, 
radiating to the arm and neck, and accompanied by a feeling of uneasiness 
aud distress, which may at fijst disappear as soon as the existing cause 
Ceases, but at a later stage may continue for some minutes after its cessation. 

Diagnosis.— Angina pectoris is not infrequently missed altogether. A 
diagnosis is practically always ])ossible if full advantage be taken of all tlie 
avcTiues ot ijivestigation in each ca.se. Tin; age, .s(;x, and previous Instory 
of tli(‘ patient, the site of the pain, its paroxysmal character, its severity, 
its tendency to radiate in certain directions, the fact that iLis wholly firM 
noticed during or after exertion^ that it is often accompanied by a feel ing o f 
constriction within the chest and a sense of impe^d hig death, and evidenc^ 
together go to form a typicm clinical picture.'”"^ 

Among the conditions which should be excluded are pseudo-an^ma^ 
aueuiysm, pleurodynia, acute pleurisy, cervico- brachial neiufitie, and colic, 
whether of intestinal, hepatic or renal origin. The differential diagnosis 
between the true form of angina pectoris and pseudo-angina will be discussed 
later. 

Prognosis. — This is very difficult. While the proportion of cases in 
which the immediate outlook is grave is not large, and while the great 
majority of other cases respond to treatment to a very considerable extent, 
the prognosis is usually serious, the occurrence of sudden death being not 
uncommon. In trying to forecast the future, it is necessary to consider — 
(1) The nature and severity of the underlying cause; and (2) the frequency 
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and severity of the attacks. With regard to the first, naturally the outlpok 
is much bet ter when tlie disorder is due to fatty infiltration than when 
associated willr’'Cd'f6'tmry disease, fattyor fibioid degeneration nl the myo- 
odTdtnihiVw gewet&r arterial disease, when there is no doubt that the case 
sBiStltd |>lttlled in the latter group, the outlook is usually grave, and is 
still more so if in addition there be aortic incompetence or chronic renal 
disease. A point of great importance is to ascertain how far the patient 
is aBTe to modify his life so as to bring it within the limits of the heart's 
strength, and also the response the patient make§ to treatment. 

Secondly, it is ohvioiis^at the more frequent and seWre the attacks, 
and if provoked by slight exciting causes, the worse the prognosis.^ Very 
rarely is the disease fatal in the first attack. Apparently there is a tendency 
for the paroxysms to become less frequent and less severe if dilatation of 
the heart supervene. 

Treatment. — The treatment resolves itself into two j)arts--(l) Preven- 
tion, if possible, of the recurrence of the paroxysm ; and (2) an endeavour 
to relieve it. 

With regard to the first of these, we should try to improve the general 
health, more especially the circulatory and nervous systems ; and since the 
disease occurs usually in association with exhaustion of the cardiac muscle, 
a cardinal indication is to try to remedy this condition, and to prevent its 
recurrence. In this connection it is advisable first of all to review the 
aetiology, and to endeavour to find out the cause of this exhaustion ; and for 
this purpOvse it will be nece.ssarv to inquire in detail into the past and present 
life of the patient. 

In all cases the clear indication is to enjoin rest, proportionate to the 
degree of cardiac failure, and with this object in view it nvay be necessary 
to order complete rest in bed for some time, and even to give sedatives, 
such as chloral or opium. Morphine in inpst cases of this kind is^jjipre 
useful tha n opiu m. After a period of rest, explicit instructions should be 
given that in future the pati ent should live iieait’s 

.stwigth, the daily life, physical and mental, being carefully regulated. 
He sTiould avoid exertion which produces symptoms ul cardiac distress ; as 
well as burn*, su dden effort, waging or hurrying against a cold 'svind, and 
cold in the sense of getting ebilled. (’old sheets at night, and a cold, bath 
ill the ruxiiiiiiig, should. bc.,.prohibited. It sliould not be forgotten that th<* 
nervous system may be. a faet^^r in the production of angina pectoris, and 
when there is reason to b('lieve that this is the case, appropriate measures 
should be employed. When the patient has suffered from a period of mental 
strain nr slet*plelssnes fl, and, indeed, whenever there is any exci tabil ity or 
irritabili ty o f the nervous system, the administration of bromide of ammonium 
in doses of 10-20 grains three times a day, is often of great value. Emotional 
excitement, gastro-intestinal dyspepsia — particularly that form which is 
accompanied by flatulent distension — const ipatio n, and all other possible 
exciting causes of aif^aFiack should be carefully" treated. Over-indulgence 
in food, alcQh9lA or t obacco should be avoided. Flannel should be worn 
next to the skin, both siimmer and winter. When there is reason to believe 
that syphilis is the cause, appropriate and energetic auti-syphilitic treatment 
should be employed. Similarly, if high tension be present, this should be 
treated on the lines previously laid down. In fact, we should review the 



910 DISEASES OF THE CIRCULATORY SYSTEM 

whole of the causes of angina pectoris, predisposing and exciting, with a 
view to treatment. 

Of drugs which may be given with the hope of preventing an attack, 
the most hopeful are iodide of potassium and nitro-glycerine. The former 
isnrobably i n most respects the best, and is particularly indicated when 
is present, more especially if there be a history of syphilis. 
In some cases 5-grain doses are sufficient, while in others the drug ^sEduId 
be pushed. Sometimes syrup of hydriodic acid, in doses of from J to 2 
drachms, well diluted with water, is better tolerated. Nitro-glycerine may 
be given in the form of tablets, or the 1 per cent, solution of triniirin. The 
usual dose is y^^th grain ; this may be given three or four times a day, and 
gradually increased to ^Vth grain or even jVti^ grain. Either drug should 
be given intermittently for 2 or 3 weeks at a time, while in some cases it 
is good to alternate them. Sodium nitrite, erythrol tetranitrate, mannitol 
nitrate, and nitrite of potash are other drugs which may occasionally be 
employed. Taken altogether, th e nitrites a re not so valuable as the iodides. 

Within recent years. dia.tlRn~hiy~anI!xaHrothtfrlipy ha 
Operative treatment has also been r<‘.sorted to. T." .lonueseo, in 1916, re 
moved the last two cervical ganglia and the first thoracic ganglion of thi^ 
sympathetic on the left side. Four years afterwards tiie patient liad ivniained 
completely fre(‘ from an attack, and the ])ulse-rat(‘ had increased from 44- 52 
to 72-74. He explained the beneficial effects as diuj to suppn'ssion of th(‘ 
centripetal path between the cardio-aortic apj>aratus and the* nt*rvt* centres 
following resection of the cervico-thoraeic sympatlc'tic, the aortic re Hexes to 
the nervous centres and the reaction of centn^s which would result 

being thus eliminated, it having Ixjen hnind that aseciuiing stmsory nerves 
pass from the cardio-aortic ])lexus into th«^ ct rvico-t horacu* .synipatlietic, 
and terminate in centres in the brain and m(*diilla. L)anicloj)()lou and Hristide 
are of opinion that Jonnesco’s rnetliod should lx* su]>plante,(l by resection of 
the posterior roots corres])onding to the sensory nerves of the heart ; and if 
this oi>eration be too serious, resection of the left corresponding spinal nerves. 
V. Pleth has published four successful cases of cervical syinpatlcx-tomy. 

For the paroxysm, the most efficacious nnnedy in most cases is tiu* in- 
halation of nitrite of amyl ; the action of the drug is almost imniediate, 
and the relief is usually complete, this being particularly the case with wide- 
spread arterial constriction. It is best administered in the form of the glass 
capsules or perles, each containing from 2 to 5 minims, which the patient 
ahoffid carry about with him. This dose may have to be repeated. A 
similar effect may be obtained by nitro-glycerine, but its action is not so 
rapid, altJiough its effect is more prolonged. Th(‘. i)atitmt- may niblile one 
or morejof the tabelhe nitro-glycerini until ilie pain disa}>p(*ars ; or the 
liquor trinitrini may be given, beginning with om*, and increasing, if necessary, 
to 5-minim doses, in a little water. If flatulent distension be jneseut, a 
draught of carminative mixture, nr, if this be not availubh*, some very 
hot water with a little essence of peppermint or brandy, sipped’slowly, mav 
be given with the amyl inhalation or the nitro-glycerine drops. In cases iii 
which there is pronounce d hear t failure, brandy or ether, prtjferably the 
latter, in doses of 20 to Wmimms, In which 1 to 2 minims of a 1 per cent, 
^lution of trimtrin may be dissolved, may be injected subcutaneously. 
Etythrol tetranitrate and sodium nitrite are not so suitable. 
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If the drugs enumerated fail, chloral by the mouth, hypodermic injections 
of morphine, or inhalations of chloroform, should be employed. Twenty 
grains of chloral hydrate may be tried. As a rule it is necessary to give 
morphine in large doses — Jth to Jrd grain. Nitro-glycerine may be combined 
with the morphine. The nitrites and chloroform are not of such value 
when there is no decided arterial spasm as in cases in which it is present. 
Where there is cyanosis or asthma, oxygen inhalations may be tried, particu- 
larly when morphine is found necessary. 

If the drugs enumerated are not at hand, hot drinks, water containing 
whisky, brandy, capsicum or spirits of chloroform, or a carminative mixture, 
may do good by the r^ief of flatulence.^ 


Pseudo-angina 

Definition. — The term pseudo-angina is used by some writers to denote a 
paroxysmid attac k of p ain in the region of the heart, independent of cardio- 
vascular bis To^ . While, however, this is the case, it should l)e remembered 
that it may"5c met with in individuals who are the subjects of valvular disease. 

iEtiology. — The malady is much more frequent in f emale s than in 
males, and while it is found more particularly between the ages of 25 and 
50, it may occur at any age. It is not infrequently as.sociated with hysteria, 
neurasthenia, or toxic causes. While the exciting causes are the same as 
those of tlie true form of angina pectoris, physical exertion does not play 
such an important part ; cold».i ? motional exc itement, and perhaps dyspepsia, 
arc, on the other hand, more important factors. ~ ' ^ 

Symptoms. — The pain is usually less severe than in the true form of 
angina, and is usually accompanied by a feejing of (Intension instead_of 
con.striction. The {)atient may complain of shortness of breatli,*palp1lalTbn, 
and a feeling of faintness. The pulse is small, and its frequency is usually 
increased. The attack sometimes lasts for an hour or longer, and may be 
followed by the passage ol abundant pale urine, the patient often com- 
plaining also of a sense of fatigue. 

Pseudo-angina includes at least two groups of cases, namely — ( 1 ) the 
nem^ic; and (2) the vasomotor or toxic. The first group includes the 
hystericd ajad lieurastbenic cases, while the toxic group includes cases which 
are duetto the excesisiive use o f tobacc o, and perhaps tea 3 QQg ee,. and those 
wliicii follow the acute i n f eclTons— ^rticul a rl y inlluenza. 

In the neurotic cases ''thA attacks are^^hdt 'Inlrequently periodic and 
nocturnal, and induced by emotional excitement. Instead of becoming 
or remaining immobile, in a number of cases the patient mpyes about 
in an c^itated^ manner, even rushing to the window for air. Associated 
nervous symptoms may be present ; in hysterical subjects there may be 
points of hyperesthesia and anesthetic areas. The paroxysms show a 
tonden^iy to recur for some hours, or even days, following the attack. 

In the vasomotor or toxic variety, the individuals are not infrequently 
the subjects of vasomotor disturbances, such as numbness, coldness and 
pallor or lividity of the extremities ; while in those cases associated with 
the excessive use of tobacco, symptoms of nicotine poisoning, such as 
tobacco amblyopia, may be present. 
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Diagnosis. — The difierential diagnosis between true and pseudo-an^na 
is, as a rule, not difficult. In its consideration, the age, the sex„ the previous 
histprj, the presence or absence of evidence of cardio-vascular lesions, the 
exciting cause and character of the attack, its response to treatment, as well 
aTTETotfiCT distinguishing features already described, should all be taken 
into account. 

Prognosis. — The prognosis with regard to life is gpod, the attack never 
proving fatal, and usually having little effect on the duration of life. Further, 
with suitable management and treatment, there is a good chance of complete 
cure ; the neurotic forms, however, tend to recur. In those cases of toxic 
origin, it is essential that the causal factor should be removed. When abuse 
of tobacco is responsible, however, the complaint often persists for a long time. 

Treatment. — Our first duty is to reassure the patient. We should 
review the aetiology of the malady, and measures appropriate to each case — 
as, for example, when the condition is associated with hysteria, neurasthenia, 
or the excessive use of tobacco— should be adopted. Further, all possible 
exciting causes should be prevented or treated. Anti-neuralgic therapeutical 
agencies are more likely to be efficacious than the use of vaso-dilators. 

For the paroxysm, very hot water, sipped slowly, may be tried ; while, 
if this be not successful, diffusible stimulants may be employed, although 
their frequent use is not to be encouraged. If these be of no avail, use may 
have to be made of morphine. It may be of service for the patient to carry 
about with him a carminative mixture, a dose of which may be taken when 
an attack is threatened. 

Frederick W. Price. 


CLINICAL ELECTRO-GARDIOGRAPHY ^ 

By means of the electro -cardiograph we are able to obtain records of 
the movements of both the auricles and ventricles, to measure tie' function 
of conductivity of the auriculo-ventricular bundle not only above, but also 
below, its division into two branclH's — that is, after its entrance into tii(‘ 
ventricular muscle, and to make out the time-relations* of the contraction 
of the auricles and ventricles. In addition, it tells us the ])oint of origin 
and path of conduction of the stimulus for contraction. It, is the most 
])reciso means at our disposal of investigating the state of tin* myocardium. 

It has been knov/n for a considerable time that changes in electric potential 
take place in muscle when it contracts, and, further, that a record of these 
changes may be obtained by connecting the muscle with a sensitive galvano- 
meter by means of electrodes. 

A. D. Waller, in 1887, employed a capillary electrometer to register 
the changes in electric potential in the human heart during contraction. 
He demonstrated that these changes were distributed through the body, 
and he used the moist skin surfaces of the arms and legs as leads, connecting 
them with a galvanometer. 

Einthoven employed the string galvanometer to register the changes 

^ Horizontal lincB : 1 cm.^,o’oo volt. 

Vertical lines : thir;k — j^th second, tliin“ -/ 5 th second. 

In most of the figures, the lead is marked in the uppiM* U‘ft-hand comer. 
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in electric potential in the human heart. He modified this instrument, 
the Einthoven string galvanometer being now generally employed in 
physiological and clinical investigations.^ In the Einthoven galvanometer 
there is an exceedingly fine silvered glass fibre, which is suspended in a box 
and placed vertically between the poles of a powerful electro-magnet. 
When a current passes through this fibre, minute movements of the fibre 
take place. The shadow of the oscillating fibre is magnified, and projected 
on to a photographic screen, and in this way a photograph of these move- 
ments is obtained. The sensitiveness of the fibre can be adjusted by altering 
the tension, the standard generally adopted being that of Einthoven, t.c. 
that when a difference of potential of one millivolt is passed through the 
fibre, this gives a deflection on the plate of 1 cm. in amplitude. 

Following Einthoven, the common practice is to accept tliree leads and 
the following nomenclature, i.e. lead I, or the transverse, a lead from the 
right and left hands ; lead II, or the axial, from the right hand and left 
foot ; lead III, or the left lateral, from tlie left hand and left foot. 

Oscillations may result from tremor of the somatic muscles, and may 
somewhat resemble those due to auricular fibrillation ; the differential 
diagnosis will be discussed later. 

The record of the changes in electric potential which take place in the 
heart during contraction is called an electro-cardiogram. 



tri<'le8, and an* termed (?, B, S, and T. Injliprmal sujderps the ainj)litude of all the 
deflect II, especially the cmflerflon JTT* 

If a normal electro-cardiogram be studied, certain upward and down- 
ward deflections are seen in each cardiac cycle, the former being the more 
important (Figs. 68 and 69). These deflections may exhibit considerable 

1 The eleet!o-c'H!tliogra])li supplied by the <;auibi;i d^S(^i.VJ)X 
is, in my opinion, the most satisfactory. 

‘58 
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variations in aniplitudo and form. Following Einthovon, tho defleciioiiH 
are called P, Q, B, S, and T, in some instances T being followed by (J during 
the early part of diastole. That portion of the electro-cardiogram from the 
beginning of P to the commencement of is called the auricular complex. 



Ftg. 69.— -A normal eloetro-rardiopram. 


and that portion between the commencement of Q to the end of T is called 
the ventricular complex. The interval between T and the following 
represents diastole. 

The first deflection, P, is due to the contraction of the auricles. Q, R, S 
and T are due to the contraction of the ventricles. is a small, blunt and 
rounded, upward deflection. Following P the string eith(‘r remains at zero. 



Fia. 70.— Eloctro-rardiogram showing inversion of T in load T. I’lu ro is jiI.mo 
left-sided |)rey>on<lcranoc. 


or descends somewhat. Q and B are downward, steep deflections, usually 
of small amplitiid(‘. Q pa.s.ses at once into B, which is an upward .shari) 
spike, and of greater amplitude than any of the other defiections. >S follows 
immediately upon B. During the interval between S and T the string remains 
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at zero. I is a [)roniinent, fjroad, Munt Tt is an upward de- 

flection in lead 11 ; it is almost always an upward deflection, but xnay be 
inverted in lead I (Fig. 70) ; and is not infrecpientlv inverted in lead III 





Kio. T2. — Elect ro-carciiogram showing inversion of T in all the leads. 


(Fig. 71). It is said that j in lead II is always pathological, and 

in lead I nearly always so. If I* (Fig. J ^rn irriim ' iiwwa wrw rr on in 
lead I, II or III it is abnormal. Bifurcation of // (Figs. 74, 75 and 76) and 
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73. — Eleetro-canliogram showing iHvei'sion of P iti load III. Tliere is also 

riglit-.'^idoci ju(‘])on«i(*rHiu o. 



Figs. 74, 75 and 7d. Klootro-oardiogram.s from fliiof* difforent siihjoct 
showing bifurcation of R 
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iS ia occasionally found in normal individuals, and of P (Fig. 77) more rarely. 
Bizarre types of the Q, K, S group oyeflections are occasionally to be noted 
(Figs. 7«, 7;» and HO). 



Fic. 77. I^lcctro-iaidioj^raiii .showing l)ifiiivation of /^ 


R and T arc thi; most constant deflections, the former more especially 
so ; Q and ^ are not infrequently absent ; while the C/ deflection is of very 
uncpjUipipft, jiyciUTeiice. 

In normal subjects the. amplitude of all the deflections is usually greater 
in lead II. especially the deflection H, while the deflections in lead 111 are 
not infrefjuently of small amplitude. 

The time-distance betwcam the beginning of P and the commencement of 
Q, or between P and R, as the case may be. is an index of the /In - Vs interval, 




Flos. 78, 79 and 80. — Elect i-o-cardiognims from three diffcnait subjects, showing 
liizarre tyiies of QHS group ot detlectioiis. 


that is, the interval separating the comnieiicemeut of auricular and ventri- 
cular contraction, and is a measure of the function of conductivity of the 
auriculo-ventricular bundle above its division into two branches ; it is called 
the P-Q or P~R interval. The rule is to enifdo} tlic P~R interval, on account 
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of the frequent absence of the Q deflection. In normally acting hearts this 
interval does not measure more than 018 second (Figs. 68 and 69). If it 
exceeds this (Fig. 99), we may conclude that there Is delay in the conduction 
of the stimulus from auricle to ventricle : this nH‘ans that the function of 
conductivity is depressed, and that ])rol)ably there is soim*, afTection of the 
auriculo-ventricular bundle. Idie P R interval is a mon' reliable indication 
of the rate of conduction of the stimulus for contraction than the a c interval 
in a polygraphic tracing, because the ]>resphygmic interval and the period 
between the o})ening of the aortic valves and the carotid pulse are not in- 
cluded. The period of time occujued lyv the ventricular complex is approxi- 
mately that of the ventricular systole. The initial group of ventricular 
deflections (Q, R, >S) corre.sponds to the initial events of ventricular systt)hv 
in other words, to the spread of the wave of excitation in the ventricular 
muscle. The period of time occupied by this group is of great importance, 
being a measure of the time during which the various parts of the ventricular 
muscle are passing into activity. It is normally not more than on(*-tenth 
second. If it is increased, it indicates a delay in the ( onduction of the wave' 
of excitation through the ventricular muscle. The period of time between tin* 
S and T corresponds with the time during which the mass of the ventricular 



Fig. 8 ]. — Electro caixliogram in which P and T coinc ide and 8uj)crinij>08<?» 


muscle is in contraction. The Q 1\ or R J\ interval occupies al>out 0 d2 
second. When the cardiac rate is unusually frecpnmt the duration of the 
diastolic interval is shortened, so that the deflection T aj)proacheH more and 
more to the following /*, and I* and T may even coincide and su]>erimpose 
(Fig. 81). 

The form of elect ro-cardiograjfliie curves depends uj)on th<‘ ])oint of 
origin and ])aths of conduction of the .stimulus for contraction ; any de- 
parture from the normal in resj)ect of either of thes(‘ will, therefore, result in a 
corresponding alteration in the form of the electro-cardiogram. A normal P 
signifies that the stimulus for contraction arises in the remains of the sinus 
venoHUS at the orifices of the great veins, and that from this j)()int the stimulus 
spreads over the whole of the auricles along the normal jmths. When P 
is abnormal, as, for instance, inverted, it is believe<l that tin; stimulus for 
contraction arises at some site other than the sino-aurie.ular node, or that the 
paths of conduction are abnormal. Similarly, a normal ventricular complex 
signifies that the ventricles have contracted in r(‘sponse to a stimulus wliich 
lias arisen above the level of the division of thc‘ auriculo-ventricular bundle 
into its two main branches, and that from this point the stimulus proceeds 
along the normal paths ; and an abnormal ventricular complex signifies 
either that the stimulus for contraction has arisen at some point below 
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the level of the di vision of the aurieulo- ventricular bundle, or that, when 
Hupra-ventri(ndar in origin, the paths of conduction are abnormal. 

Kh^ctro-cardiograins of a nuniber of healthy j>crsons all ])rescnt different 
featur(*s, but the curve in each ease wdll j)resent individual characteristics 
w hich are constant. The form of electro-cardiogram is modified by age, and 
by displacement of the heart from whatever cause. Diminution in the 
amplitude of T occurs with advancing age. / ^ {V / f , f ^ ^ j 

('ARi)iAC Hypertrophy.” It has been ' preViously pointed out that in 
cardiac hypertrophy, while both ventricles are more often affected than one 
alone, one ventricle is frequently involved to a greater degree than the other. 
This predominant hypertrophy or preponderance of either ventricle is re- 
vealed by the electro-card iograj)h. If in cardiac hypertrophy an electro- 
cardiogram does not indicate either right- or left-sided preponderance, we 



Fk;. 82.-- Electro-cartiiogram showing predominant }iy[)ertro|)hy of the right ventricle. 

may assume that the hypertrophy involves both ventricles approximately 
ecpially. Displacement of the heart should be excluded. 

In predominant hypertrophy of the right ventricle, in lead I, is small 
or absent, and aS is large and may be very large ; in lead III, B is large and 
may be very large, and S is small or absent ; and Q is most j)roriounced in 
h*ad 111 (Fig. 82). The deflections of greatest am})litude in leads 1 and 111, 
therefore, })oint towards each other. In predominant hypertrophy of the 
left ventricle, the electro-cardiogram is the reverse of that of the right 
ventricle. In lead I, /? is large and may be very large, and S is small or 
absent ; in h'ad 111, /? is small or absent, and aS is large and may be very 
large ; ami Q is im)st pronounced in lead 1 (Fig. 83). The delieetions of 
greatest am [)1 it ude in leatls 1 and 111, therefore. [Aoint aw^ay from each other. 
In extiuune })repoiulerance of either ventricle, the })eriod of time occupied 
by the Q, /?, aS grouj) of detlections may be increased, exceeding one-tenth of a 
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second. It is necessary to distinguish between predominant hypertrophy of 
the right or left ventricle and a lesion of the left or right main branch of the 
anriculo-ventricular bundle respectively. This will be referred to later. 



Fitl. 83. — Elt'c’iro-caidiograni showing ])re(lc)minant hyjKTtrophy of the left ventricic. 


It is said that the ain})litiide of P is increa.sed (Figs. 84 and 85), or even 
doubled, in hypertrophy of the auricles. Some writers, however, state that 
this is occasionally to be met with in normal hearts. 



Figs. 84 and 85. — Eleetro-cardiogramK from two diflf'renl subjcH t.s, showing iticn'astMl 
amplitude of the deflection P. 

Chronic Valvular Disease,- In man}^ cases of aortic incompetence the 
ventricular complexes are the same as those of predominant hypertrophy 
of the left ventricle. In mitral stenosis the am])litude of the deflection P is 
often markedly increased, and not infrequently it is also broad, has a flat 
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top, and is bifurcate (Figs. 80 and 87). These features, when present, are 
of diagnostic va/lue. While a fiiarked increase in the amplitude of the de- 
flection P is especially found i]i initral stenosis in which there is hypertrophy 




SI) and S7. Klee t ro-c a rdiojj; ranis from two different ea.se.s of mitral stenoHi.s. The 
d(dlertion is increased in amplitude, and is also broad, has a flat top, and is bifurcate. 

of the auricles, in my opinion it is not justifiable to diagnose the lesion from 
this alone. Jn many cast's of mitral stenosis the ventricular complexes are 
tli(‘ same as tlnrsc; of predominant hypertrophy of the right ventricle. When 
auricular fibriliatioji supervciu's in mitral .stenosis, the curves will jiresent 



Kio. SS. Klec fro cardiounim from a ease of transposition of tlie heart. All the 
deflections in lead I are inverted. 


features characteristic of that condition. In many cases of aortic incom- 
petence, the ventric ular complexes are tlie same as those of predominant 
hypertaopliy of the left ventricl<*. 
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Congenital Heart Disease. It is said timt un incroasti in tlic amplitude 
of the dedoetioiis is often found in iHUigcnital lieart. dis(‘ase. 

Transposition of the Heart. In this condition all the deihuaions of 
a curve from lead J are inverted (Fi^. 88). It is believed tliat this ft)rm of 
electro-cardiogram is found in no otlier condition. 

0^ on i)agc 8()1, electro-cardiograms 

of this morbid affection are usually characteristic, and are of great diagnostic 
value. They were first described by Pardee and others, and later in greater 
detail by Parkinson and Bedford,^ and are as follows : There is usually 
an alteration in the R- T interval or in the /S’ T interval. This portion of the 
curve commences from the R or /S’ deflection either above or below the zero 


I 

n 


m 



Fig. 89. — After Parkinson and Bedford {The Lnnret). Electro-canlio^oani frniii a rase 
of infarction of the heart. Taken four days after the onsid of sviuj/tonis. I lu* 
R~T interval in lead I is in the form of a }>laleau-sha|K*d (dr* vat ion, and tlie N 7 
intervalin lead III is in the form of a i)latea\i-sha{K'd (h^j/ression. as indicaU'd hy arrows. 


level, and afterwards proceeds in a more or less horizontal direction until the 
T deflection is reached, resulting either in a plateau-.shaped elevation or in a 
plateau-shaped depression. This alteration is usually most noticeabh*, 
in leada I and III, in which event the corresponding portions of the curves in 
these leads point away from eacdi othei -thus, when there is an R T eleva- 
tion in lead I there is an S T depression in lead 111 (Fig. 89), and vice versa. 
Sometimes, however, it is liest observed in leads 1 and II, or in leads II and 
III, and in either case the corresjionding portions of the curves point in 
the same direction ; or the alteration may be j)re.sent in om^ lead only. The 
foregoing features are perhaps pathpj^moiuonic of the condition. From a few 
di^.to.ai^w, weeks later, the R f of t he curve irffiicSs 

1 IJearl, 198S, vol. xiv. No. .‘L * 
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to the zero level. Usually eharaeteristic changes in the T deflections in, one 
of friore leacTsV generally the latter, are also to he noted (Figs. 90 and 91). 
If more than one lead is im])lieated, perhaps most fre(|uently leads III and II, 
and next most commonly leads I and 11 ; while if only one lead, cither lead 
III or 1. The T deflections h<‘come inverted, their form is usually that of a 
sharp s])ike, and their amplitude is <)ft<‘n large. The* T defleetions point 
in the opposite direction to that of tlie previous de*viation of the Jt-T or the 
S T intervals respenTively. The R or the S 1\ interval preceding an 



Fi<;. After ainl IkHlford 

[Thr Lancrt). Fleet ro-(ar(lit>gr«m 
from a eane infant ion of ttu* 
tipart. 'rakcn two and a half weeks 
after the onsri of symptoms. The 
T deflections in all leads ani spiked 
and of large amplitude, and those in 
leads II and III an* also in veiled. 



Flo. Ill Aft(*r Parkinson and I^dfonl 
('J'fu Luncel). Eleetro-cardiograras 
from a case of infarction of the 
heart, 'taken thiee weeks after the 
onset of symj)toms. The T de- 
tleetions in lead 1 aie inverted ; their 
form is that of a sharp spike, and 
their amplitude is rather large. The 
T deflections in lead II are inverted. 


inverted T deflection often exhibits upward convexity. These features are 
not so characteristic as are tho.se of the first stage, but taken together with 
the clinical features, they afford strong corroborative evidence of the disease. 
In both the foregoing stages, the initial group of ventricular deflections 
(Q. R, S) usually exhibits diminished amplitude, the iicriod of time occupied 
l)y the complex is often increased, and the latter is usually associated with 
iiotehing or splintering. Some changes in the T deflections towards the 
normal generally supervene within a few weeks or montiis, and ultimately 
the T deflections in all leads may become normal, but .sometimes tliose in one 
lead remain inverted and sharply spiked, and even these changes are very 
suspicious. 
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Sinus I|i^^|1gularity. — The electro-cardiogram of this rhythm may 
readily be identified (Figs. 92, 93 and 94). As the stimulus for contraction 
takes its origin at the physiological site, and from this point pursues a normal 
course, the auric ular and vcuitricular complexes are of normal form, and 
the ventricular complexes follow the P defections after a normal interval. 
As, however, there is a variation in the length of the diastolic intervals, 
yariations^p^ found le^gt^b oLkb^ .j^ferval 





Figs. 92, 93 and 94. — Electro-cardiograms from three different subjects, showing 
sinus irregularity. The auricular and ventricular deflcxitions are of normal form, 
but there are variations in the length of the interval between T and P. 

Extka-Systoles. — Extra-systoles may be readily recognised l)y means 
of S£e"eTecTfo-ca^^ and usually their site of origin. 

In the ventricular variety (Figs. 95 and 96) the auricle maintains its 
usual rhythm and contracts as tlie result of the normal stimulus from the sinus. 
When an extra-systole occurs, the ventricular complex occurs earlier than 
the anticipated time, and, as the point of origin of the stimulus for contrac- 
tion is below the division of the auriculo-ventricular l)undle into its two 
branches, it is abnormal in form ; it is of larger amplitude and is diphasic. 
It is of the same duration as that of the rhythmic ventricular contraction. 
The corresponding P deflection appears at the anticipated time, and is 
normal in form ; but it is usually embedded in the diphasic variation, 
although it may be detected in this part of the electro-cardiographic curve 
in some cases, and occasionally is nearly separate. 

There are two main varieties of ventricular extra-systoles, and it is 
possible to differentiate between them by means of the electro-cardiograph. 
One variety has its origin in the basal or right portion of the ventricle, in 
which case the ventricular complex consists of an upward, tall, and pointed 
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t»o, — Electro -cardiogram showing extra-systoles, marked Ex.S, which arise in the 
right or basal portion of the ventricle. The direction of the deflections is the same 
in leads II and III, but is reversed in lead L The corresponding P deflections are 
embedded in the diphasic variations. There is also inversion of T in lead I, and 

left-sided preponderance 




Fio. 96. — Electro-caniiogram showing ventricular extra-systoles. The first and third 
in lead II and the first in lead III arise in the left or apical portion of the ventricle. 
The second in lead II, the second in lead III, and those in le^ I arise in the right 
or basal portion of the ventricle, probably high up near the auriculo-ventricular node. 
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deflection, and then of a downward and broader deflection ; and in the 
other in the apical or left portion of the ventricle, in which case the ventri- 
cular complex consists of a downward, deep, and pointed deflection, and then 
of an upward and broader deflection. It should be noted that in any given 
case, while the direction of the deflections is usually the same in leads II and 
III, it is generally reversed in lead I ; this means that lead I of the first 
variety usually gives the same form of electro-cardiogram as leads II and III 
of the second variety, and that lead I of the second variety presents the same 
form of electro-cardiogram as leads II and 111 of the first variety. 

If the ventricular extra-systole take place after the normal auricular 
contraction, and the wave of contraction from the auricle have reached 
the ventricle and met that of the premature ventricular contraction in the 
ventricular wall, the ventricular complex of the premature contraction of the 
ventricle will present both normal and abnormal features. 

The site of origin of an extra-systole may occasionally be at one time the 
basal or right portion of the ventricle, and at another the a})ical or left portion, 
in the same subject. 

The departure from the normal form of electro-cardiogram is not nearly 
so pronounced in auricular as in ventricular extra-systole. In this variety 



Fig. 97.— Electro-cardiogram showing auricular extra-systoles, marked E.r.S. The 
premature P deflections are of normal form in lead I, and of ahnormal form lx*ing 
inverted — in lead II. he pit'mature ventricular complexes an^ of ahnormal form. 
The third extra-systole in lead I is blocked. 


(Fig. 97), when an extra-systole occurs, the P deflection takes ]>lace before 
the anticipated time. As the point of origin of the stimulus for contraction 
is abnormal, it is usually abnormal in form, often being inverted (lead II). 
Sometimes, however, the premature P deflection is of normal form (lead I). 
The P deflection is usually followed by a premature ventricular complex. 
This is usually of normal form, since the stimulus for contraction is supra- 
ventricular in origin and thence travels along the usual paths. Sometimes, 
however, the premature ventricular complex is of abnormal form (Fig. 97), 
due to the stimulus for contraction from the premature contraction of the 
auricle not reaching the various portions of tlie ventricular muscle in the 
normal manner. It may be even diagimsed as arising below the division of 
the auriculo-ventricular bundle into two branches. Abnormal ventricular 
complexes are almost always found only when there is diminished conduc- 
tion along the auriculo-ventricular junctional tissues; and in some cases the 
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stimulus for contraction does not reach the ventricle at all, in which case the 
premature contraction of the auricle is not followed by a premature contrac- 
tion of the ventricle “ blocked auricular extra-systole ” (third extra-systole 
in lead 1 of Fig. 97). In auriculiir f^xtra-systole, the premature contraction 
of the auricle may take place so early as to coincide with the ventricular con- 
traction of the [)receding cycle, in which case P and T superimpose. 

In the auriculo- ventricular variety (Fig. 98), when an extra-systole 
occurs, there is prematurity of the P deflection, and also of the ventricular 
complex. The ventricular complex is of normal form, as its stimulus for 



Fin. 98.- Elect ro-(*arclioj<rain showing auriculo* ventricular e.\tra -systoles, marked Ex.S. 
In that of lead I the i»nMuatuiv /Nletlection occui-s Indon* that of the ventricular 
coTn])lex, wliile that in lead 11 is emlK*dded in the ventricuilar complex. 


contraction is sujira-ventriciilar in origin and thence travels along the normal 
])aths. In cases in which the premature contraction of the chambers is 
absolutely synchronous, the P deflection is embedded in the ventricular 
complex (in lead 11). When, on the other hand, the auricular contraction 
occurs before that of the ventricle, the P deflection is of abnormal form, 
often being inverted, and the P P interval is diminished (in lead I). 

Occasionally the beat immediately following an extra-systole arises from 
th(' same site as that of the ])remature contraction. 

^his condition there is an absence of 
both' and ventricular complexes during the abnormally 
long pause. 

A 1 T Ri ( ’ I T y RXTfii r r . — In the first degree of depressed con- 
ductivlTr"(Teads I and Hi of Fig. 99) there is merely an increase of the P~R 
interval, it exceeding 018 second. In the second degree, the P deflections 
are found at regular int(*rvals and are normal in form, but more frequent 
than the ventricular comjilexes even twice (lead II of Fig. 99), three times 
or more, according to the degret* of block ; in other words, sometimes the P 
deflections are not follow(*d by ventricular complexes. But, unlike complete 
heart-block, on each occasion the ventricular com])lex is preceded by a P 
deflection. In comph‘te lieart-block (Fig. KK)), the P deflections are found at 
regular intervals and are normal in form, and besides being more frequent 
than th(‘ ventricular conqflexes, the time-relation between the P deflections 
and the v(*ntricular com})lexes is a constantly varying one the P deflection 
at one time preceding, at another following, and sometimes again coinciding 
with the ventricular complexes. The ventricular complexes are of normal 
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form, as the point of origin of the stimulus for contraction is above tlie division 
of the auriculo-ventriculai* bundle into its two braradies. 



Fia. 99. — Electro-cardiogram showing partial heart- block. In each lead there is an 
increase of the P-R interval, and in lead II there is also continuous 2 ; 1 rhythm, 
every other stimulus from the auricle failing to reach the ventricle. There is also 
inversion of T in lead III and left-sided preponderance. 



Fiq. 100. — Electro-cardiogram of leads I and TI, showing complete heart-block, or dis- 
association of the auriculo-vontricular rhythm, the atiricles and ventricles beating 
independently of each other. 

R ttnple- BRANCH Block, — A Icsioii of either the right or the left main 

brancE*l!ff tfie auri(iUltr»^‘ti£ricular bundle may be recognised by means of 
the electro -cardiograph. When the right branch is involved, the stimulus 
for contraction from the auricle travels to both ventricles along the left 
biranch alone ; and when the left branch is involved, the stimulus travels 
along the right branch alone. Each ventricular complex is preceded by a 
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P deflection of normal form, but the ventricular oom[)l(‘xert are ahiiormal 
The ventricular complex is of increascul amtilil ude aufi i.s dinhasic. Tie 


a” 


las?: 


KlfM tre-cardio^o'an) showinff a lesion of the riylit main brancli of the 
auri<'nlo-\(nt ricni.-if IniiKfli-. 






Kleetro-canlio^ram sho\vin<r a lesion of left main hram li of the aurieiilo- 
ventrieniai' himdle. 'I’here is also aiirieiilar iihrillat ion. 


initial part is formed by the Q, K, S group, and th(‘ terminal pari by T. The 
period of time occu])ied by the y, li, S groii]) is increased, exceeding one- 
tenth of a second, and usually more than a third of that of the wliole ventri- 
cular complex. The terminal part, T\ points in the i)p]>osite direction to the 
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initial part in the same lead. The diphasic form of the ventricular complex 
is most evident in leads I and III, and the amplitude of the deflection F is 
increased in lead II. When the right branch is involved (Fig. 101), in lead 1 
the deflection R' is tall and broad, and in lead III the deflection is deep and 
broad. When the left branch is involved (Fig. 102), in lead I the deflexion S' 
is deep and broad, and in lead III the deflection R is tall and broad. It will 
thus be seen that when the right branch in involved the deflections of largest 
amplitude point away from each other, whereas in the case of the left branch 
the opposite holds good. As already stated, it is necessary to distinguish 
between the electro-cardiograms of a lesion of the right or left main branch 
of the auriculo-ventricular bundle and preponderance of the left or right 
ventricle respectively. In a lesion of a main branch, the period of time 
occupied by the Q, S group of deflections is always increased. This may 
occur also in extreme preponderance of either ventricle. In such event, a 
differential diagnosis may be readily arrived at by the facts that in bundle- 
branch block T' points in the opposite direction to the initial part of the 
ventricular complex in the same lead, and its amplitude is increased. 

Intra-ventkicular (Arborisation) Block. — It is believed by some that 
this condition may be recognised by means of the electro-cardiograph. The 
j)eriod of time occupied by the Q, 7?, S group of deflection is increased, ex- 
ceeding one-tenth of a second, and also usually the group exhibits irregular 
notching or splintering. It has just been pointed out that the former may 
be found also in extreme preponderance of either ventricle. 

Alternation of the Heart. — This may be sometimes recognised by 
means of the electro-cardiograph, by an alternation in the amplitude of the 
deflections due to the contraction of the ventricle (Fig. 111). Both the R and 
T waves may be affected, or one more than the other. It should be noted 
that alternation of the heart is sometimes shown in a sphygmogram without 
any corresponding evidence in an electro-cardiogram, while rarely the opposite 
holds good. It should be further noted that the alternation in a sphyg- 
mograin and electro-cardiogram do not always correspond ; i.e. the smaller 
ventricular deflections correspond with the larger pulse-wave. 

Fibrill 4:K0N. — In auricular fibrillation the electro-cardio- 
gram is characteristic (Figs. 103-107). Apart from the very rare cases of 
complete auriculo-ventricular block, when the rhythm is regular, tliexlr^'thoi 
\ of the ventricular cpinplexesjs comjpletely irregular ; the R deflections occur 
atlHT^I^'ly 'ltyegular intervala ; the ^amplitude of the deflections varies 
feom cycle to cy cle ; and there is often no relationship Tlel; ween the length of 
a^pause and thTlamplitude of the R deflection which follows it — i.e. a short 
pause may be followed by an R deflection of large amplitude and a long pause 
by one of small amplitude. When the ventricular rate is slow or very rapid, 
the iregularity may be only slight. When the ventricle contracts only in 
response to stimuli received from the auricle through the normal channel, 
all the ventricular complexes are of normal form. Such, however, is not the 
case when there are superadded ventricular extra-systoles, or when there is 
also a lesion of either main branch of the auriculo-ventricular bundle (Phg. 102). 

There is an absence of JP deflections ; these cannot be present because the 
auricle does not contrjipt. There are, on the other hand, oscillatiQI^B during 
Hj astnlc^ isMl)^ iFe fibrijlating occurring at the rate of aben iTTBO 
p^^pmuler a^nd irregular in time and form. These are most evident* in 
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cases of slow cardiac action, whereas if the action be frequent it is often 
difficult to detect them. Their size varies, being sometimes very minute 
and sometimes of considerable size. They may coincide with the T deflections, 
in which case the outline of the latter is altered. 



Flos. 103-107. — Klcctro-cardiogramfi from caseH of aurirular fibrillation. 


These oscillations should be distinguished from those which occur as aj 
result of tremor of the somatic muscles. These arc of frequent occurrence! 
in the subjects of Graves’ disea.se, and mav be of considerable size. Oscil4 
lations due to auricular fibrillation may be distinguished from those rc-| 
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suiting from tivinor of the soinatie muscles by tlie fact tJiat in the latter 
case they are of more frequent occurrence — about 50 per second — and occur 
at regular intervals, the deflection P or some indication of it may be noted, 
and the ventricular complexes do not occur at irregularly irregular intervals. 

, It is further necessary to distinguish electro-cardiograms of auricular 
fibrillation from those of auricular flutter. This will be referred to later. 

A uBiou LAi^Jniira — In this condition it is of especial importance 

to anal^eTlie three leads (Figs. 108-110). The deflections may range from 
180 to 380 , perhaps being usually between 2W) and 5(10 per minute. I^ all 
Teads tliey pcQur at r(?g^)ar intervals, and are of abnormal form, often being 
inverted , and in each lead of any given case they”ar(r“almoi^rnr^^ 
Constant form. In lead 1 their anqditude is comparatively small, w^hile in 



Fio. 108. — Electro-cardiogram from a case of auricular flutter, with 2 : 1 heart- block. 
The rate of the auricle is between 320 and 330 per minute. 


leads II and 111 their amplitude is greater. Almost invariably there are 
two or more P deflections to each ventricular complex. The latter usually 
occur at regular intervals, and are of normal form, being of supra- ventri- 
cular origin. The ventricular complexes are superimposed, modifying the 
outline of some, or very rarely all, of the P deflections. In some instances 
T may be detected. 

As has just been noted, it is necessary to distinguish the electro-cardio- 
grams of auricular flutter from those of auricular fibrillation. In the case of 
the latter, the K deflections occur at irregularly irregular intervals ; the 
amplitude of the R deflections varies from cycle to cycle ; and there is often 
Qo relation between the length of a pause and the amplitude of the deflection 
R which follows it, i.e. a short pause may be followed by an R deflection of 
large amplitude, and a long pause by one of small amplitude. In the case of 
auricular flutter, it will be found that these features are not present, even 
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tho ^h the ventricular rhyth m is i:n9>xkedly ir regtila r. Further, the deflec- 
tions^ue toaimc^^ in cases of auricular flulter may be distinguished 

from the oscillations found in auricular fibrillation. In the case of the former, 



Fio. I(»'\ — Electro -cardiogram from a case of auricular flutter, with 4 : 1 heart-block. 



Fio. 1 10. — Electro-cardiogram from a case of auricular flutter. The auriculo-ventriculai 
ratio is sometimes 2:1, at others 3:1, and at others again 4:1. The response 
of the ventricle to auricular contraction being at irregular intervals, there is irregu- 
larity of the ventricular rhythm. 

tlioy arc l ess rlj^’U^iiic, and almost iiiyMnddy (d, c( 

whereas iirtluri^ are 'more^ numerous^ irregular in rhythm, and in- 

constant in form. 
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FlO. 11 1.-- Electro-canlio^rain from a caHc of jiaro-xy^imal tacli ycanlia. The point of 
origin of the new rhytlim is situated in the aurieic. The P defleetion is invertfal. 
ahd coincides with ventricular eontrai'tion of the preceding cardiac cycle. It 
might be regarded as auricular flutter, in wdiich the ventricle responds to each auri- 
cular contraction. The rate is between 190 and 200 per minute. There is alter- 
nation in the amplitude of the R detlections. 



FlO. 112.— Electro-cai-diogram showing short, paroxysms of extra-systoles, which arise in 
the nght or basal portion of the ventricle. The direction of the deflections is revereed 
m lead I. There is also inversion of T in lead I and left-sided preponderance. 
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Nodal Rhythm. — In this condition the ventricular complex is of normal 
form, as it is supra-ventricular in origin. In cases in which the premature 
contraction of the chambers is absolutely synchronous, the P and R super- 
impose. When, on the other hand, the auricular contraction occurs before 
that of the ventricle, the P deflection is of abnormal form, often being in- 
verted, and the P-R interval is diminished. 

Paroxysmal Tachycardia. — As might be inferred from what has been 
stated on pages 815 and 816, electro-cardiograms present different features, 
according to the point of origin and paths of conduction of the stimulus for 
contraction ; for example, they may indicate auricular flutter, paroxysms 
of auricular systoles, auricular fibrillation, nodal rhythm, or paroxysms of 
ventricular extra-systoles (Fig. 112). 

Frederick W. Price. 

DISEASES OF THE BLOOD VESSELS 

Disease of the arteries should be classified from the pathological standpoint. 
Much confusion has arisen from the use of the term art er i o- sclerosis, which 
means arterial hardening. This term has been applied S a t least four distinct 
patholomcal arterial conditions : 

(а) It has been applied to arteries which have become hardened as the 
result of inflammation. Chronic inflammation of arteries, or chronic arter- 
itis, is usually the result of sjohilis, but may be caused by other infections. 

(б) In the degeneration oi £he intima of the arteries, which is known as 
atheroma, calcification may take place and the artery become hardened. 
Marchand has given the name athero-sclerosis to this form of arterial hardening. 

(c) Degeneration of the middle coat of the artery is also termed arterio- 

sclerosis. This form of hardening is especially marked in those arteries which 
are affected by Moimk e^rg ^s degCUftratipn. This form of degeneration is 
accompanied by a^eposition of lime-salt in the middle coat. The lime-salt 
is deposited, more or less symmetrically, in rings round the artery. ( ^ *• « 

(d) The term arterio-sclerosis has also been applied to hypertrophied 

arteries. Here the artery is increased in size, owing to an increase m its 
muscular elements, which are found mainly in the middle coat, and, to a less 
degree, in both layers of the intima. M ^gulai hypert rophyjs tjy^e^essegjn^^ 
Qhftngfl in high arterial prpmrjg- ^ 

It is therefore clear that the term arterio-sclerosis should not be used in 
describing arterial disease, and this will be classified as follows : 

. (1) Arterial inflammation. 

(2) Arterial degeneration : (a) degeneration of the intima or atheroma ; 
Sand (h) degeneration of the media. 

? (3) Arterial hypertrophy. 

(4) Arterial infiltration, of which the chief example is amyloid infiltration. 
ARTERIAL INFLAMMATIOxV 

The arteries may be infected from their intima, either by micro-organisms 
settling on the surface, or by the arrest of an infective embolus within the 
lumen. They may also be infected by micro-organisms reaching the media 
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or adventitia tiirougli tlio vasa vasorum, or by direct inward spread of in- 
flammation from the vSiUrro unding tissues. 

A CUTE Ar teritis 

Acute arteritis was fonnerly described as a common event in many 
diseases, the old authorities mistaking staining of the intima for inflammation. 
Acute inflammation of the arteries is, however, a rare disease, and is usually 
met with as a complication in the acute infections. The intima of th ^ aorta 
may be infected in cases of septicaBmia and pyaemia. This occurs most 
commonly in cases of progressive infective endocarditis, and the organisms 
usually found are streptococci. Vegetations may be seen upon the intima, 
and the inflammation rapidly involves the subjacent coats. Occasionally 
the aorta may be infected in a septicaemia or pyaemia, through embolism of 
th^ yasa vasorum, or the ascending aorta may be infected by 8])read through 
the vessel wall from a pericarditis. The wall of the aorta may rupture, or an 
aneurysm be formed. Acute multiple arteritis is most frequently seen as a 
sequel of typhoid fever, but cases have been observed after small-pox, scarlet 
fever, influenza and pneumonia. In many cases the organisms of the disease 
have been found in the vessel wall. 

S3rmptoms. — The symptoms depend upon the vessels affected. In the 
case of the femoral artery, there may be severe pain in the course of the vessel 
with sometimes redness and swelling in the part affected. The pulse below 
is obliterated. The limb becomes pale and cold, and then livid. Gangrene 
may or may not follow ; it depends upon the rapidity with which the vessel 
is blocked. In some cases where the onset is severe, and the symptoms 
suggest that gangrene will follow, the circulation improves and colour returns 
to the limb. In otlier cases, several of the arteries may be infected at the 
same time, with high fever and sym[)toms of an acute infection. 

Prognosis and Treatment. — In acute arteritis treatment is of little 
avail, the infection always being a very severe one. Every effort should, 
however, be made to avoid infectious gangrene, and in some cases a surprising 
return\of circulation jiiay be observed. 

Chronic Arteritis 

V ^ .Etiology.— Aecpiired syphilis is by far the most common cause of chronic 
/ ‘arteritis, which may, Ijowever, follow congenital syphilis. Tuberculous 
endarteritis is not uncommon in. the small pulmonary arteries and in the 
arteries of the brain in tubercular meningitis, ^pda^tpritjs obli^ran s may 
also caused by infection^ with pyogeniq. organisms of a subacute or chronic 
TSforeover, changes in the adventitia of the small arteries are also 
found in polio-encephalo-myelitis and in encephalitis lethargica. 

Pathology. — Chronic arteritis affects th e arteri oles. The aorta and other 
large clastic arteries are, however, affccte(I*’3econ3anly, through the vasa 
vasorum and their terminations in the external and middle coats. The large 
muscular arteries are but rarely affected by syphilis. Chronic inflammation 
of the arteries has been divided into -(1) Enaarteritis, where the intima is 
affected ; and (2) periarteritis, where the external coat is involved. In the 
great majority of cases of inflammation of the arterioles all coats are inyoly^. 
The muscular and elastic fibres tend to be destroyed, and this may result in 
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direct rupture. The changes in the mtima are very conspicuous. Its layers 
become Very much thickened by inflammatory infiltration and proliferation. 
In the early stages round cells are seen, and later spindle-shaped flbro-blasts 
appear, definite granulation being thus formed, while in cases of syphilis 
plasma cells and eosinophil leucocytes are often present. The result of 
this great thickening is markedly to narrow the vessel, and the condition is 
often termed The lumen of the vessel may finally 

become completely blocked, leading in the brain to cerebral softening, and in 
other tissues to fibrosis. The adventitia is also greatly thickened in chronic 
syphilitic arteritis and consists of inflamed tissue infiltrated by lymphocytes, 
plasma cells and occasional eosinophil leucocytes. 

S tf jihilis of tfJjC u^ rla or syjthilitic m^aortitu is due to inflammation of the, 
vasa vasorum, shown niiero8Cf»))i(^jy by |)<*ri\ ascular infiltration and by’ 
intimal proliferation. They become thickened and may show endarteritis 
obliterans. In tlie aorta the inflammation is mainly confined to the adven- 
titia and media. Smal)-ec)|c<l inflammation in the areas siip]>li(‘d by the 
diseased vasa vasonim is to be observed microscopically. The thickening of 
the vasa vasorum results in necrosis in the infiamed areas of the media, in 
which giant cells may sometimes be seen. The elastic fibres are broken up 
and destroyed by the infiltration or necrosis in the media, and consequently 
the artery becomes very much weakened in the area affected. In rare cases 
the degenerated areas in the media look like tiny miliary gummata, which in 
fact they are, and the syphilitic nature of this mesaortit Ag has been proved by 
the detection of Sp. pallida in tlic lesions. 'FIh* intima of tiic aorta is usually 
thickened ovm- the areas of inflammation, and this thickening has been in 
the past confused with the deg<‘neration of tiie intinia which we know as 
atheroma. The inflainniatory thickening of the intiina due to syphilis can 
be distinguished by the naked eye from atheromatous thickenings by its 
gr(‘ater latitude and promin<‘ric(‘, its pearly colour, its rubber-like consistency, 
crenated outline, jutted surface* and freedom from fatty d<*generation. The 
weakening of tlu* vessel wall on account of tiie replacem(‘nt of the middle 
coat fre(]u«*ntly results in dilatations, varying in size^ from minute stellate 
jmtehes to larger aneurysms. Tlie scarring and pittmg are due to fibrous 
tissue replacing tlie infiamed media and are characteristic of the condition. 
It should be added tliat in the later stages atlieroma usually occurs in the 
thickened intima over the areas of intiammation ; also that syphilitic mes- 
aortitis and primary atlieroma may c*o-exist, especially in later life. 

The heart, is often found affected in these cases. Owing to the mesaortitis 
of the ascending aorta, the orifices of the coronary arteries become narrowed 
or blocked. Patches of syphilitic myocarditis are also found in the heart 
muscle and in the neighoourhood of these, endarteritis obliterans of the 
terminal branches of the coronary arteries may be found. The result of this 
is to produce areas of necrosis in the heart muscle, and fibrous patches are 
found in the myocardium. The heart is, therefore, not uncommonly enlarged. 
In addition, frequently we find that the aortic valves have become involved 
by the adjacent sj^philitic mesaortitis, and aortic regurgitation is a common 
sequel. The brain and spinal cord are frequently affected. Thrombosis 
results from the endarteritis obliterans and softening of the nerve tissue 
occurs. The kidneys are but rarely affected, though occasionally gummata are 
found. The eyes are not infrequently affected, and a condition of syphilitio 
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choroido-retinitis may be seen on ophthalmoscopic examination. In other 
organs, such as the liver and testicle, gummatous necrosis, followed by fibrous 
changes, is found. 

Symptoms. — The symptoms that result from syphilitic vascular disease 
depend upon the organ affected. 

Tn the aorta, the symptoms of aneurysm are a common result from 
syphilis. Occasionally a dissecting aneurysm may result from a tear of the 
intima, the blood being forced into the media and splitting the wall into two 
layers. Aortic regurgitation, with its usual effect on the heart, is also 
common. The symptoms of fibrosis of the myocardium arc severe anginal 
pains, often resulting in sudden. 4?ath. Occasionally the heart muscle 
may give Ivay" and The Heart dilate, with the usual signs of chronic cardiac 
failure. If the brain is affected by arterial thrombosis, the symptoms depend 
upon the area affected : hemiplegia, aphasia and heniianopia may all result. 
Albuminuria is quite uncommon in syphilitic vascular disease. Iritis may 
be present, but the usual condition found in the fundi is choroiditis. White 
patches surrounded by pigmented areas give a striking appearance to the 
fundus oculi in these cases. The optic disc is often white and atrophied. 
In gummatous meningitis, oedema of the optic papilla is often present. 
The radial artery is practically always normal to the touch in cases of 
syphilitic vascular disease. 

Course. — The course of syphilitic arterial disease is extraordinarily 
variable. The symptoms are generally present in the acute secondary 
stage, from 2 to 5 years from the date of infection, but the vascular disease 
may exist with exacerbations all through life. 

Prognosis. — The prognosis in syphilitic vascular disease is on the whole 
good, if the condition be taken early enough and treated properly. It has 
to be remembered, however, that vascular syphilis is often complicated by 
parenchymatous syphilis, where the spirochaetes are not only found in the 
walls of the vessels, but also in the cerebro-spinal tissues themselves, and 
this complication certainly increases the gravity of the condition. 

Treatment. — Prophylaxis is of the greatest importance in syphilitic 
vascular disease. With regard to treatment, in the acute stages of syphilitic 
vascular disease it cannot be too strongly urged that mercury is the best 
drug to use. Mercurial inunctions or soluble intramuscular mercurial 
injections should be given for 2 or 3 weeks before any intravenous iii}ectionfl 
are prescribed. Moreover, iodides should be given by the mouth, to absorb 
as far as possible the inflammatory products in the intima of the vessels 
and to decrease the viscosity of the blood. There is no doubt that the 
indiscriminate use of salvarsan and neo~salvarsan in the acute stages of 
syphilitic vascular disease has been followed by most disastrous results. 
The administration of these strong anti-syphilitic remedies causes further 
swelling of the intima and further blocking and thrombosis of the small 
vessels. After mercury and iodides have been given for 2 or 3 weeks, neo- 
salvarsan may be administered cautiously in small doses and gradually 
.increased. / . ^ 

Obliterans 

Thi^ name was suggested by Buerger in 1908 for a disease characterised 
by acute inflammation of the deep arteries and veins, and sometimes a 
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migratory inflammation of the superficial veins in the extremities. Throm- 
bosis develops, and the vessels become occluded. 

/Etiology. — The malady is found almost exclusively in middle-aged 
male Hebrews. The cause is unknown, but the pathological changes suggest 
that it is due to an infection. Syphilis is usually not present, the Wassermann 
reaction being negative. Excessive tobacco smoking has been suggested as 
a predisposing factor. 

Pathology. — TJie deep vessels of the arms and legs, especially the latter, 
show an acuti* inflammatory ])rocess in all their coats. In about a quarter 
of the cases this is associated with a migratory })hlebitis in the superficial 
veins of the limbs. The ve.ssels become occluded by organised thrombus, ; 
which does not contain elastic tissue, thus differentiating the process from| 
obliterative endarteritis of syphilitic origin. 

Symptoms. — The onset is gradual with pains in the feet and toes. The 
patient is unable to walk ^ few minutes without severe cramp- 

like pain in the legs (intermittent claudication, s(*e ])age 945). The thrombi 
in the superficial veins, when they occur, are also very tender. Redness of 
the extremity, (‘specially when in a dependent j>osition, is often noted, while 
blanching occurs when the limb is raised. Diminution or loss of pulsation 
in the arteries, such as the radial or dorsalis pedis, is often present. In the 
later stages, the cramp-lik(* pain becomes intense, and the disability in 
walking often leads to marked mental depression. Trophic changes in the 
skin, with gangrene, appear, and fissures and ulcers may occur. 

Diagnosis. — (1) Raynaud’s disease more often attacks females ; the 
upper extremities are most affected ; and X-rays show marked atrophy of 
the bones of the hands. This is not present in (2) In 

exythromelglgia the limbs become red and flushed, but the arteries pulsate 
forcibly. Gangrene does not occur. (3) Jn gangrene due to Mon cke ber g's 
deg(*n(’ration, the calcified arteries may be well seen by means of the X-rays. 

Prognosis. — The course of the dis(^ase varies. 8onu‘ eases progress 
raj)idly, while others last for years. Gangrene may recpiire higli amputation 
of the limb. 

Treatment. — As the cause is not known, there is no specific treatment. 
With regard to drugs, iodides and nitroglycerine are used. Gentle massage 
and passive exercises are useful. Ultra-violet therapy ha.s b(‘(‘n tried. Pain 
is relieved by rest in the recumbent position, and heat a[>plied to the ]vainful 
limb by electric pads or electric light baths is also useful. Ulcers of the legs 
should be treated surgically. 

Pbriartujr|jjl& Nodosa 

PeriarU'ritis nodosa is a rare complaint characterised by prolonged fever 
and the occurrence of nodular swellings, and in some cases aneurysms of 
the medium-sized arteries. 

/Etiology. — Young adults are most commonly affected, and males more 
often than females. Ihe cause is unknown. The Wassermann reaction is 
negative, but the pathological changes and course of tht‘ disease suggest an 
infectious agent. 

Morbid Anatomy. — The medium-sized arteries arc usually affected, 
especially those of the heart, kidneys and intestines. There are inflammatory 
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changes in all the coats of the arteries, and within the liiinen art' often found 
thrombi, which may become organised. White or y<*llowiHh-white nodules, 
from the size of a pin’s head to that of a ])ea, can be s('en on the art'Cries. 
Owing to the alteration in the lumen of tlie voss(ds, necrosis and infarcts 
occur in> the organs supplied. 

Symptoms. — The disease may commence with bronchial catarrh, or with 
epigastric pain. There is tachycardia and irregular f(*v(‘r. witli marked 
prostration. Acute abdominal pain may Ix' (7uis(‘d by disease of the 
mesenteric arteries — indeed, ev('n perforation of the intestine a?ul peritonitis 
have followed. If the arteries of the heart an* involved, (‘videnec* of myoeardial 
disease will be present ; and wIkui th(‘ kidneys ar(‘ afTeetvd, blood and casts 
appear in the urine. Occasionally bronchial asthma, c*oiigh and li;emo])tysis 
have been not(‘d. Jxiter, in a small ]»rojK)rtion of eases, nodular swellings, 
varying in size up to a pni, may be fdt in th<* siils utaneons tissues of tlie 
abdomen, thorax and limbs. K.vaminat iou of tie* blood shows anauiiia and 
a moderate lencoeytosis. Blood eultm-es an* storilr. 

Diagnosis. — This is (‘Xtreniely (Iilh(*ult, owing to the variable symptoms 
displayed. In most cases, a pyrexial inb'etiou, unknown (U’igin. lias its 
nature revealed only at tin* ])ost-mort<‘m. Barely, however, where a nodi* 
was felt in the subcutaneous tissues and ex(;jsed during life, the diagnosis 
has been made before death. 

Prognosis. “In the great majority of eases deatJi occurs within a few 
weeks to a few months after the onset of syni])toms. 

Treatment. — This is the same as that of any acute iuf('etion. Arsenic, 
mercury and (piinidine should ail be tried, tliough the results up to now 
have not been encouraging. 


ARTERIAL DEGENERATION 

Degeneration of the Intima; Atheroma 

Definition. --Atheroma is a variety of arterial degeneration which aheets 
and is almost confined to the intima. It is characlerised by the accumula- 
tion of d4bris, which is at first fatty and later becomes impregnated with 
lime-salts. The Greek word was used by Galen to signify a swelling full of 
gruel-like material. 

Etiology. — There is no doubt that atheroma tends to increase with ad- 
vancing age. Long life ia a question of the blood vessels, and it has been 
well said that a man is only as old as his arteries. Occasionally the quality 
of the arterial tissue that the individual has inherited is poor, and a tendency 
to atheroma is often seen in all the members of certain families, thus showing 
the influence of heredity in the production of the condition. Much more 
commonly, however, atheroma results from the amount of wear-and-tear 
to which the vessels have been subjected. Hypertension is undoubtedly 
often a factor ; probably because atheroma affects hypertrophied areas of 
intima much more frequently than tin; normal intima. The affection is much 
more common in the mal e sex than in the female, and in subjects who have 
prolonged and laborious ]^yiacal work. Moreover, it is much more common 
in the aorta than in the pulmonary artery, and when it does occur in the 
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latt4ii it is nearly always associated with high pulmonary tensioni e.g.^ in 
mitral stenosis and in pulmonary fibrosis. The severity of the disease 
increases with the length of time during which the high blood-pressure has 
existed. Over-eating and stress and strain of modem life are probably 
factors in the aetiology of the. condition. The most important cause of 
atheroma is chronic poisoning. Acute atheromatous degeneration of the 
media has b('en found after typhoid fever in young people. Atheroma has 
been caused experimentally by the injection of bacterial toxins. Chronic 
lead poisoning and gout are also aetiological factors. On the other hand, 
syphilis has no connection wit^i atherom a, though the condition of the aorta 
known as "sypliilltic inesaoi*titis was for a long time confused with the 
chronic intimal degeneration we now know as atheroma. Disease of the 
kidneys probably has no direct relation with atheroma, though the high blood- 
pn'ssiin* of chronie intrrstitial I’onal fibrosis and of s*‘condarv contracted 
kidney is an important faetor in produeinu' atin'roina in tlie large elastic 
arterios. 

Pathology. — Atheroma (»ceurs in the large elastic and muscular arteries. 
TIjc condition is usually most marked in the aorta. The radial and temporal 
arteries are frequently aflec.ted. The condition may attack the retinal 
arteri(‘s. In the slighter (h-gnM^s. minntr y*‘llo\v thaks or })atches on the 
aorta may Im‘ obs(‘r\'e(l by the nak*‘d «*ve. In th«* later stages, y<*llow ])laque8 
or but tons are eonspieijoiis. a ml imdrr th«‘ micioscope niasses of large fatty 
crystals, with a covering layer of librous tissm*, are to b»* noted. Athero- 
mattms pla(|m‘s may iile^uato and tie* eotU<‘nts bt* discharged into the aorta, 
and tltroMiln ao* oftfii <l<'posit<*d <m lli«' surface* of (hes«‘ at li^'romatoiis ulcers. 
As the atheroma may be associated with degeneration of the media, a diffuse 
dilatation of the aorta is very common. On the other hand, saccular 
aneurysm do(‘s not occur in simple atheroma. The aortic valves are fre- 
quently affected by atheromatous degeneration, and aortic stenosis or aortic 
regurgitation may result. A yellow atheromatous patch is commonly seen 
on the anterior flap of the mitral valve. Atheroma often causes great 
narrowing of the lumen of the vessels, and eventually a thrombosis inay\ 
form and complete occlusion result ; this is the most dangerous result of 
atheroma ; it frequently occurs in the large divisions of the coronary arteries, 
especially in the anterior interventricular branch of the left, and is not un- 
common in the vessels of the brain. With regard to the heart, atheroma has 
a most profound influence, owing to the fact that it is one of the commonest 
causes of fibrosis of the myocardium ; but the chief danger ^ a sudden 
blockage of one of the epronaxy jBtilexies, generally lEe anterior ventricular 
brancli ortlieleft coronary. In these cases, if death does not follow immedi- 
ately, a sudden softening of the heart muscle (myomalacia cordis ) may occur, 
and an aneurysm of the heart may result, and In certain rare cases actual 
rupture of the heart wall has followed— %.Jbrpke^n heart. 
atheroma results in cerebral thrombosis, and is the commonest cause of this 
condition |n old people who haye not had syphilis. Very commonly, however, 
especially in those cases of atheroma where the blood-pressure is moderately 
raised, liU3inorrhag(' nui}^ occur. Jii most cases of atheroma the kidneys are 
not involved, though o(;casionally atheromatous plaques may be found on 
the branches of tlie n'lial artery. Sliould, ho\vev(*r, one of tliese plaques be 
large tfuougli caiisr* thrombosis of an interlobular artery, a wedge-shaped 
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red area of fibrosis in the distribution of the art^ery will occur. The renal 
change^;, however, are relatively unimportaut, and they rarely lead to symptoms 
during life. 

Symptoms. — The blood-pressure is either normal or only moderately 
raised. In the aorta a dilEuse dilatation, with pulsation in the supra- 
manubrial notch, may be present. The radial and temporal arteries are 
frequently irregularly thickened and tortuous, and can often be seen pulsat- 
ing beneath the skin. Atheroma of the coronary arteries frequently gives 
rise to cardiac failure, and angina pectoris may occur ; and sudden omth 
is not uncommon, owing to a sudden thrombosis of a large branch. In 
the brain, hemiplegia usually results from haemorrhage and more rarely from 
thrombosis. Ocular symptoms are rare in atheroma of the retinal arteries, 
which may be seen with the ophthalmoscope to be irregularly swollen and 
tortuous, but swelling of the optic disc and retinitis are not present. 

Prognosis. — The course and prognosis are extremely uncertain. Circula- 
tion through the diseased vessels may proceed fairly satisfactorily for a 
long time, but thrombosis may occur with alarming suddenness, and with 
the direst results, if a cerebral or cardiac artery is affected. 

Treatment. — The treatment of atheroma is unsatisfactory. Prophy- 
laxis exists in the removal of the cause when possible. Great attention 
should be paid to diet, and repletion should be studiously avoided. Alcohol 
and tobacco should be taken with greatest moderation, and attention should 
be paid to regular exercise, and the action of the skin should be assisted by 
warm baths. It is doubtful if drugs ar<‘ of value in the treatment of atheroma; 
possibly small doses of iodide of potassium may be of some use in absorbing 
the degenerative products and assisting in the circulation of the blood through 
the obstructed ureas. 


Degeneration op 

There are two forms of degeneration of the media, namely — (1) That which 
is known as Monckeberg’s degeneration or ring calcification ; and (2) fatty 
degeneration, the latter being the more oommon. 

Monckeberg’s Degeneration. — This form of degeneration is accom- 
panied by a deposition of lime-salts in the middle coat. 

£tiology and Pathology. — The cause is undoubtedly a senile degenera- 
tion of the elastic tissue and the muscle of the large muscular arteries, and a 
deposition of masses of lime-salts in the dying tissue. It has no relation to 
syphilis, and also it is very doubtful whether toxins have any share in its 
cause, though the disease is not uncommonly found in the later stages of 
diabetes in old people. The lime-salt is deposited, more or less symmetrically, 
in rings round the artery. The affection is very common in the arteries of 
the leg below the bifurcation of the femoral ; occasionally the radial and ulnar 
arteries are affected ; rarely the aorta. 

Symptoms. — The symptoms are coldness and oedema of the legs, as the 
result of defective circulation through them, and finally, and not uncommonly, 
gangrene results, this form of degeneration being usually present in senile 
cases and in cases associated with diabetes. The arteries feel like pipe-stems, 
and sometimes crackle when rolled beneath the finger. They can be well seen 
by means of the X-rays. 
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Prognosis. — This depends partly upon the amount of gangrene present 
and partly upon the associated conditions. 

Treatment. — It is clear that if amputation is undertaken a local 
amputation is of little value, and the limb should be amputated above the 
knee, as the arterial degeneration almost always extends to the bifurcation 
of the femoral artery. 

Patty . Degeneration of the Media. — Fatty degeneration of the media 
occurs very commonly in all arteries. It certainly tends to occur in cases of 
high blood- pres sure, and is conseguently a common and important secondary 
complication of medial hypertrophy. It is probably the result of toxins or 
lack of nourishment, and is frequently present in cases of severe aneemia. It 
also occurs in old age, and is associated with cardio- vascular hypertrophy. 
The muscle fibres become lost, being replaced by fibrous tissue. The vessel 
wall usually becomes weakened and is liable to rupture. 


ARTERIAL HYPERTROPHY 

Increase in tlie muscular layer of the small and medium-sized arteries is 
invariably assoeialiMl with persistent elevation of the blood-jiressure. It is 
also so frequently a.ssociate<l with hyp(*rtrophy of the heart, es{x?cially of 
the left ventricle, tliat the condition may be termed cardio -vascular myo- 

^^Erxoi^y.. -Arterial hypertrophy is common in late middle age, and is 
by no means a senile change. In ran* cases associated with chronic interstitial 
nephritis, it may occur in young children. It is more common in males 
than in females. Sypliilis lias no part in the causation of this condition, 
though, of course, it may lx* present in sy])hiiitic cases ; supernormal blood- 
pressure and cardio-vasoular hy]>ertrophy are comparatively uncommon in 
syphilitic vascular disease. Arterial hyp<Ttro^hv is the result of th e circula- 
tidn of p oisons, \\hich act as pmssor suhsto and cause pe rsistent co n- 
traction of tlie arteries and pf the h.eart. The question as to whether it is 
the arteri(‘s or tlie heart wliich hyj>ertro])hy first has given rise to much 
controversy. It is probable, however, that they both hypertrophy simul- 
taneou.sly. Tlu'se circulatory poisons may be enumerated as follows : (1) 
They may result from replidion due to over-eating and insufficient exercise,^ 
in which case tlu'V are a])sorl)ed from the intestines. It has been shown 
that c(‘rtain diamines, the result of protein putrefaction, act as powerful 
pressor substances wlie.n introduced into the circulation. (2) They may 
arise from focal sepsis, e.y., in the teeth, the tonsils, the nasal sinuses and 
the genito-urinary tract. In some cases the removal of these foci of sepsis 
will permanently lower a persistent supernormal blood-pressure. (3) Poisons 
may be introduced from without the body. Excessive smoking, chronic 
alcoholic excess and lead poisoning are frequent causes of arterial hyper- 
trophy. (4) Prolonged mental strain and anxiety are also well known to 
lead to the condition, which has thus become much more common under 
the stress of modern civilisation. The isolation of adrenalin and its effect 
in raising the Idood-pressure may supply the clue to the circulating substance 
in these cases. It lias been shown that _fryute mental st rain an d fear result 
in an over secretion of adrenalin, and wlien tins is peiiistent ahIT'prolOlIgST 
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it may result in sii])rar(‘nal liyperplasia. In many cas<‘s of arterial hyper- 
trophy th(‘ sii])rarerial l) 0 (lies are found to 1 m‘ liyjuM'tropliied at f>ost-inortetu 
examination. (5) Pressor substances are also to be found circulatinjE; in the 
blood stream in renal disease. Here the kidneys fail to perform their function 
of eliminating poisons from the blood stream. Thus in gout, where defective 
renal function is an im})ortant feature, arterial hyjKTtrophy is common. 
Jt is also found well marked in (dironic interstitial nephritis, in secondary 
contracted kidney, and in the later stages of congenital polycystic disease 
of the kidneys. In all thcvse conditions the diseased kidneys fail to eliminate 
from the blood stream certain metabolic* poisons, which act as pr(‘SHor 
substances. 

RiSiLATiOA^surp OF CViHWO-YAirJCUlutiv H TO 11 k 

— This may be summariscHi as follows: (1) Oardio-v^ascular hypertrophy 
may exist with litth* or no clinical <‘vi(h*nc(‘ of renal lesion, whi(*h condition 
has been named hyperpiesia by tie* late* Sir Clifford Allbutt. On post- 
mortem examination, however, slight ehang(‘s in the* kidneys are iisnaliy to 
be noted. (2) In other cases, cardio-vasciilar hyp(‘rtro])hy is sooner or later 
followed by morbid changes in tin* kidnc'vs (see* II yp(‘rpi(*tic Ki(lm‘y, p. 121 1). 
When this condition has become* wt‘ll markc'd, evidence* of r(‘nal deficiency 
appears, and the failure of the* kidneys to eliminate metabolic poisons re*sults 
in a vicious circle by which the* arterial hypertrophy is still further increased. 
(3) Cardio- vascular hyf)ertrophy may also be a se(jue*l to ehronic interstitial 
ne]:)hritis, or to secondary contracte‘d kidne-y. With regard to tlie latter, 
it begins to appear wlien secondary contraction of the ki(im*y follows chronic 
imrenchymatous iiephritis (see p. I2t)‘3). Jt is also we*ll see*n in the* later stages 
of congenital polycystie* kidne*ys. As in the ee)urse of years the kidneys 
gradually enlarge, owing to the inerease in tluid in tlie* cysts, the* kidney 
substance between the*m giadually l)e*(*()me‘s de*stroye*ei by ))rt*ssiire, ami as 
the kidneys fail to elijninate* metabolie* poisons, arte*rial li vpe*rtre>phy (ie*velops. 

Pathology. -As Sir (h‘orge* Je)hnson <le*scril)e*el in the* year JS52, tlie 
condition is a true muscular hy]>ertro})hy. This increase* in muscle fihre.s 
occurs in the he‘art (mainly in the h‘ft veuitrich*), and in the media of the 
muscular arterie*s. In the late*r stage's of the* malady, t}ie*re is also an imTcase* 
in the muscnlo-elastic layer of the intiina. In the* course* of time*, this be*ing 
earlier in ()leie*r ])e*opIe*, tliere is a teuieleney to fatty el<*ge‘n(*ration in the 
hypertro)rhit*d muscular tissue*. This Tvsults in a wcakeuiing of the walls 
of the vessels, wliich in the* e*ase* of the* arteriole*s free|ue*ntly rupture*, so that 
heemorrhage* is the most eommon eomplie^atioii e)f cardio-vast;ular liyper- 
trophy. It alsi) re*sults in ischa*mic fibrosis of the* organs. According to 
this view, the carelio-vascnlar hypertrophy is ante‘ce*(le*nt to the degene'rative* 
changes in the vesse*l wall, the clinical manife*stations of the* former, such as 
supernormal blood-pressure, j)r(*ceding those of the latter. The muscular 
arteries are those chiefly affected. The* radial and temjioral arteries, and 
the arterioles of most of the organs ed the body, are invedved. In tlie case 
of the cerebral arteries, the [lerforating branches of the middle ce*rebrai are 
most frequently affected, esfie'cially the lenticulo-striate branch. Haemorrhage 
may also take place from the kidneys, the stomach, the intestines and the 
nasal mucous membrane. While the kidm*ys may be almost normal in cases 
of 8im])le hyperpiesia, secondary fatty degeneration of the arterioles tends 
to appear rapidly, and this leads to ischa'inic (ibrosis (soi* Ilypt'rpietic Kidney). 
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In cases where the card io- vascular hypertrophy is the sequel either of chronic 
inlerstitial or of secondary contracted kidney, the changes in 

the kidneys are those described under these diseases respectively. In the 
heart the most striking chang(‘ is the muscular hypertrophy, the left side 
being very much more involved than the right ; tlie left ventricle may be 
even two or three times thick<ir than normal. In the aorta there may be 
little or no change, but patclu^s of atheToina are not uncommon. The aortic 
valves are rarely affected. 

Symptoms. — In cardio- vascular hypertrophy the vessel wall is felt to be 
uniformly t}iickened--#he so-called “ whip-cord ” artery. The degree of 
hardening of the arteries is found on palpation to vary at different times. 
The artery feels hardest when the vessel is most contracted and consequently / 
smallest. As the muscular arteries are those chiefly affected, the radial and 
temporal artt.Tics are frequcmtly found to be invoh'cd. The systolic bloody , 
pressure in cases of simple hyperpiesia varies from 1 70-200 mm. ; in cases 
associated with chronic interstitial ne}>hritis it may rt^ach even 300 mm. or / 
more ; and in secondary contracted kidney and in polycystic disease of the 
kidneys it varies between 160 and 220 mm. Symptoms of car diac hyper- 
tro phy a re common in the early stages. In some (ascs cardiac hypcrtrojjhy 
is followed bv dilatation^ with it-s attendant symptoms. Headache, of a 
throl)bing“an(l bui*sting character and gtuierally i]i the occipital region, is 
an early \vmpfo III of arterial hypertrophy, and giddiness and fullness" in the 
head are frequently cornpTalnea of. Transient paralysis may occasionally 
he met with, and thi.s has been attributed to s|jasm of the hypertrophied 
arteries. LatcT on, c(‘rebral liicmorrhagi*, with the production of hemiplegia, 
Inay occur. Albuminuria and casts in the urine may be found, while profuse 
r(‘iial hiemorrliage may occur. Urteinic symptoms are uncommon. Gastro- 
intestinal sym])toins are oft(‘n jiresent. The patient may first complain of 
dyspepsia. A chronic diarrlima without obvious cause in an elderly man , 
sliould lead to a careful exaiidiiation of the arteries and kidneys. Bronchitis 
and emphy.s(‘ma may mask a cardio-vascular hy]>ertrophy, and the enlarge- 
ment of tlie heart may be. overlooked ; it is only by careful examination of 
the blood-pres.siire and urine that the underlying conditions can be recog- 
nised. The changes in the fundi are numerous and characteristic. The 
retinal arteries are tliickened, and on ophthalmoscopic examination often 
show a glistening light along their course — the so-called “ silver wire ' 
arteries, due to the reflection of light from the thickened artery. If one of 
the thickened arteries is examined in the neighbourhood of the optic disc, 
it may be seen to cross a retinal vein and in so doing obstruct the flow of 
blood through it, leading io distension of the |)eripheral part of the vein. 
Retinal hiem^^T-rhages, which are often flame-shaped, are occasionally to be 
noted, due to fatty degeneration in the hy}x»rtrophied muscular tissue. If 
the cardio-vascular hypertrophy is due either to chronic interstitial nephritis 
or to secondary contract'd kidney, hsemorrhages are much more common, 
and also further changes in the fundi, due to either of these affections re- 
spectively— described elsewhere — are to be noted. 

Intermittent lameness or claudication is not uncommon in these cases. 
The patient is unable to walk for hiore than a few minutes without severe 
cramp-like pain in the legs, the pain and the lo.ss of power in the muscles 
being due to the spasm of the thickened arteries. Pulsation may be absent 
6o 
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in the dorsalis pedis, and in the dependent position the feet and legs may 
become deeply congested and swollen. 

Prognosis. — The prognosis depends very largely on tlu^ degr(*(^ of r(’nal 
involvement. In hyperpicsia the condition may last for many y(?ars and 
only be terminated by ha3morrhage into the brain. When, however, the 
kidneys are affected, as shown by persistent albuminuria with easts in the 
urine and a blood-pressure well over 200 mm. Hg, the, conditioji is grave ; 
and when well-marked albuminuric retinitis is present death usually occurs 
within six months, tliough very rare cases have been recorded where a certain 
amount of ocular change has persisted for years. 

Treatment. — The first indication is to remo\'e tlie causi*, of the condition 
as far as possible. Thus, gouty tendencies should be corrected by the 
administration of alkalis and intestinal antiseptics, such as sodium benzoate 
or dimol. All sources of focal sepsis, whether in tonsils, te<‘t]j, nasal sinuses 
or genito-urinary tract, should be carefully sought for and, if found, renio\'ed. 
Moderation in food and driidv, with regular exercise and care in promot- 
ing diaphoresis, is essential. Tu rk is h an d vaj our baths may be giv en 
ca utiously . The administration of* ai. TmsTTjnifga ti ve } hi 1 on(a a wei^ and tlie 
use oT^a mild saline purgative each morning are indicated. Nitroglycerine 
,and the nitrites are useful in moderate degrees of increased blood-pressure, 
though where the blood-pressure is very high they rarely produce iiny 
permanent benefit. In these latter cases the administration of thyroid 
extract has been successful in reducing the pre.ssure to a more ivasonabh* 
level; while in acute crises the abstraction of one pint of l)l(>od from the 
arm has often saved life. 

/ { ■ ■ \ 

^ ARTERIAL INFILTRATION 

The commonest form of infiltration is amyloid infiltration. 

Etiology. — Amyloid or lardaceous disease occurs in cases of long sup- 
puration due to pyogenic organisms, and is frequently associated with tliC 
secondary pyogenic infections which occur in tuberculosis of the bones and 
joints, in chronic syphilitic ulceration, and in actinomycosis. 

Pathology. — The amyloid substance is extracellular and is depovsited 
Erst of all in the middle coat of the small arterioles. The affected organs are 
firm to the touch and have a waxy appearance. The amyloid substance can 
be demonstrated macroscopically by pouring tincture of iodine on the 
affected organ, the waxy material being stained a deep mahogany colour.^ 
Microscopically, an iodine staining may be used, or a methyl- violet stain, ^ 
which colours the amyloid substance pink and the parenchymatous cells blue.) 
In the kidney , the small arterioles in the glomeruli, those around the convol- 
uted tuEj3es and those in the medulla, are first attacked. In the inte stine , 
the arterioles in the villi stand out clearly. There are two forms of amvloid 

diffuse waxy spleen, where the venous sinuses 
,^-re outlined and the central artery of the Malpighian capsule is affected ; and 
the sago spleen, where the Malpighian capsule is greatly enlarged bv the 
amyloid infiltration — its central artery is untouched, but its branches into 
the capsule are greatly swollen by the waxy material. In all these organs 
the parenchymatous cells are unaffected directly by the amyloid infiltration, 
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hut in the later stages become compressed and atrophied by the pressure of the 
waxy substance upon them. 

Symptoms. — The patient is pale, but often has a wax y complex ion with a 
brig ht colour in the cheek s. Chronic, profuse and painless diarihoea is com- 
mon. The urin e contat i^ a large" quantity of albumin, and is usually fair ip 
amoujitand of low sp eci fic grav ity, 'i'he l iver an7f sp leim..ui:fi..iiiil^gedTa^^ 

Prognosis. — If the chronic 8U{>puration can be cured, the condition may 
sometimes disappear ; but in the majority of cases this is not possible, as the 
septic condition is engrafted on to a chronic tubercular or other granulo- 
matous condition, whicli is almost always impossible to eradicate. 

Treatment. — This consists in trying to r emove the .ennse. 


ANEURYSM 

Definition. — The word aneurysm is derived from the Greek to. widen or 
dilate, and may be said to include any dilatation of an artery. 

Aneurysms are generally divided into — 

1. Tbue ANEURvaMS, in which the walls of the dilatation are formed by the 
coats of the artery. These may again be divided into — 

(а) Dilatation anrurysm, (i.) A dilatation limited to a certain portion of 
the vessel, known as a fusiform aneurysm. This varietyTrfreqTTently in 
thejirch of the aorta, (ii.) A tortuous dilatation extending over the whok of 

an cl its iiranches, the so-called cirsoid aneurysm. 

(б) Circumscribed saccular aneurysm^ occurring commonly in the aorta. 

(c) Dissecting aneurysm, caused by the splitting of the coats of the artery, 
the blood having passed through the lumen into the wall of the artery, separ- 
ating one coat from another. 

(d) Arterio-venous aneurysm, in which there is a communication between 
an artery and a vein. There arc two varieties in this group — (1) aneurysmal 
varix, and (2) varicose aneurysm. 

2. J^alse Aneurysms are those following a wound or rupture of an artery, 
with the formation of a diffuse or circumscribed ha'matoma, and are bounded 
by tissues external to the wall of the artery. 

A true aneurysm frequently ruptures and gives rise to a false aneurysm and 
the resulting structure* is known as a mixed aneurysm. 

Etiology and Pathology. —The two main factors in the causation of 
aneurysm are — (1) degenerative changes in the wall of the artery ; (2) straiii. 
The latter may be brought about by either high arterial tension or by repeated 
and prolonged muscular effort. The importance of strain as a causal factor is 
borne out by the fact that aneurysm is much more frequent in men than 
women — about five to one— and occurs more frequently in the fourth decade 
of life than at any other period. It also occurs much more frequently in hard 
manual workers, such as dock labourers, soldiers and §ailois. By far the~WSU\ 
^6mmo^^ weakening of tKelarge elastic arteries is syphilitic inflam- 

motion. In cases of persons dying of aneurysm, examination of the aorta tn the 
neighbourhood of the aneurysm will, in a large majority of cases, reveal mesaortitis 
(see page 937). Aneurysm may also result from erosion of the walls of the 
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aeries in'das^e of Wi^ignant cndocaMitis — the so-callcd mycotic aneurysm. 
,'jfrequently these aneurysms are multiple. Extensive growth of strepto- 
cocci and septic granulations may be seen in the neighbourhood of tin* 
dilatations. 

Aneurysm may also be the result of congenital deformity of the wall of the 
vessel, which is very commonly seen about the circle of Willis, at the junction 
of the anterior communicating artery with the anterior cerebral. The 
aneurysms are about the size of a pin’s head to that of a pea, and not 
infrequently their rupture gives rise to a diffuse subarachnoid haemorrhage, 
the origin of which is often overlooked unless careful search is made for the 
aneurysm. Congenital aneurysm has also been described in the aorta, at the 
point of insertion of the ductus Botalli, and in cases of co arcta|,i| jj n t h^ ^or ta. 
in which condition there is great narrowing of the aoftif justbeh^^ origin 
of the left subclavian artery. 

Loss of support by surrounding tissues also appeals to lead to the produc- 
tion of aneurysm, e.^. at the base of a gastric ulcer a small ant'urysm often pro- 
jects as a nodule and is liable to rupture. Peptic erosion may also be a cause 
of weakening the walls of such arteries. In the cavities of the lungs, occurring 
as the result of pulmonary tuberculosis, it is quite common to find an aneurysm 
on the walls of the arteries lying in such cavities. 

It is very doubtful whether trauma alone is ever the cause of true aneurysm. 
Atheroma itself does not lead to sacculated aneurysm, but if combined with 
fatty degeneration of the media, as it so often is, a diffuse dilatation of the 
aorta not uncommonly results. Continued high blood-pressure, as in other 
forms of aneurysm, is an important contributory factor in the formation of a 
diffuse dilatation of the aorta. 

One of the most striking appearances in an aneurysm is the coagulation 
of blood in the sac itself. This does not occur in diffuse dilatation of the aorta, 
hut in those cases of sacculated aneurysm where the wall has l>ecome roughened. 
TLe sac becomes lined with fibrinous deposits, and occasionally an aneurysm 
may be cured by the deposition of successive layers of fibrin, so that the sac 
becomes almost completely filled. On the other hand, in many fatal cases of 
aneurysm rupture and haemorrhage have taken place, the deposition of fibrin 
having failed to prevent the blood reaching the surfa.ce. Rupture may take 
place externally, or into any of the hollow viscera or the serous cavities. 
Rupture into the pleura is common, as also is rupture into the trachea or into 
the oesophagus. In these cases, death is usually sudden, though oozing may 
have taken place some time before the final rupture. When the hcemorrhage 
forces itself into the connective tissues or muscles, it takes place much more 
slowly, and in the cases of the limbs may allow time for treatment. An 
aneurysm often exercises pressure on the other organs and structures in its 
neighbourhood. The heart is displaced away from the aneurysm, and the 
blood vessels are often narrowed so that circulation through them is impeded. 
The trachea, the bronchus, the oesophagus and the nerves passing near the 
aneurysm also suffer. When the aneurysm meets bony tissues, absorption 
of the bone takes place and the vertebrae are frequently eroded in this way, 
the bone being absorbed more rapidly than the ioticvertebial cartilage. 
When the aneurysm presses against the anterior surface of the chest, the ribs 
and sternum are pushed forward and finally are absorbed and perforated. 
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I. ANEURYSM OF THE THORACIC AORTA AND ITS BRANCHES 

These are two types - (1) The diffuse dilatation whicii occurs in degenera- 
tion of the aorta ; and (2) the saccular aneurysm, the result of inflammation, 
usually syphilitic. 

Dilated Aorta 

Symptoms. — In diffuse dilatation of the aorta the enlargement is gradual 
and never reaches a very great size. The symptoms of this form of dilated 
aorta are generally due to atheroma and the medial degeneration which 
accompanies it. Very often there is interference with the coronary circula- 
tion, and this leads to diminution of the circulation of blood through the 
heart and consequently to cardiac pain. The aorta may sometimes bf 
felt pulsating in the supra-manubrial notch, and the X-ray photograph will 
show general dilatation of the aortic arch. When the aortic ring is not 
stretched, the dilatation of the aorta beyond it may lead to the formation 
of a systolic murmur. If the part adjacent to the aortic valves is affected, 
tlie aortic ring may be dilated and aortic regurgitation will take place. 
There will then be hypertrophy and dilatation of the left ventricle, witE 
an aortic diastolic murmur, and the symptoms will be those of aortic 
regurgitation. Occasionally these patients die suddenly, on account of 
thrombosis of a branch of a coronary artery. Provided there is no aortic 
regurgitation or coexisting coronary disease, patients ^^^th dilated aorta 
may live for many years without serious discomfort. 

Sacxjular Aneurysm 

Symptoms and Diagnosis. - Ane ury sm of the Ascending Part of 
THE Arch of the Aorta.—Ah aneurysmoFthe ascending part of the arch 
tends to grow~7bnvaH^~"ahd outwards, and to produce a pulsating tumour 
which is palpable and audible at the level of the second or t^^rd int er space, 
and is hence often called the aneurysm oj It often erodes the 
ribs and Bternum. The tumour is tender ahois often the seat of pain, which 
may be constant but is increased by exertion. A soft systolic murmur 
may be heard over it. 

The pressure effects produced by an aneurysm of the ascending aorta 
are as follows : The heart is displaced downwards and to the left. The 
superior vena cava is pressed upon. This may result in cyanosis of the head 
and neck, and oedema of the arras, and enl^ged veins may frequently be 
seen coursing over the front of the thorax. Occasionally the aneurysm may 
rupture into the superior vena cava, in which case the symptoms noted may 
come on quite suddenly and are very marked. There is often a systolic 
thrill, and on auscultation a continuous murmur, which is increased during 
systole, is of great diagnostic value. The aneurysm may press upon the 
right bronchus, causing a chronic cough, due to irritation of the bronchus 
and stasis of its contents, and deficient or absent breath sounds over the 
upper lobe of the right lung. The aneurysm may occasionally press upon 
the pulmonary artery and in rare cases actually open into it, causing great 
dilatation of the right ventricle and auricle. Such aneurysms may present 
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themselves to the left of the sternum rather than in the usual place, the right. 
In rare cases aneurysm of the ascending aorta has perforated the right 
ventricle, the right or left auricle, and the pericardium. When the aneurysm 
comes forward it may irritate the pleura ; and in some cases a loud pleuritic 
luh, audible over the aortic area, may be one of the early signs. Not un- 
commonly this form of aneurysm may rupture into the pleura and occasion- 
ally it ruptures externally. 

Aneurysm of the Trans verse Arch of the Aorta. — As the arch of 
'“"TK^'TOra'^’prasses rigTiTTo left it also passes from before backwards, 

and consequently aneurysms arismg from the transverse and descending 
parts of the aortic arch are situatea more d eeply in the chest than those 
arising from the ascending portion. Aneurysms of the transverse and de- 
scending parts of the aortic arch have been called by Broadbent (ineurysms^ 
of because their presence has often to be inferred by the pressure 

Symptoms which they produce, while a pulsating tumour is only present 
in the very late stages and may never appear at all during the whole course 
of the disease. 

Pai ff ,. — Pain is one of the most common and earliest symptoms of 
aneurysm. It may often be anginal in character ; that is to say, it may 
occur in the cardiac region or across the back and pass down the left arm 
and be very severe. This form of pain occurs when the aortic valve is 
affected and when the ascending aorta is distended. When, however, the 
transverse arch is affected the pain is sometimes felt on the left side of 
the neck and even in the occipital region. It is probable that this pain in the 
neck is a reflected pain from the spinal cord, resulting from the abnormal 
afferent impulses reaching the cervical spinal cord as a result of the dis- 
tension of the transverse arch. A boring, persistent pain in tlie chest is 
probably the result of direct pressure of the aneurysm. 

— Dyspnoea is common in aneurysm, and is 
usually caused by pressure upon a bronchus. There is often stridor, which 
in this case is heard both in inspiration and in expiration. Hoemorrhage 
also occurs as a result of leaking of an aneurysm through the bronchus. 
It may at first be slight, but often a huge gush of blood supervenes, causing 
death. It is said that reflex irritation of the vagi will occasionally cause 
bilateral adductor spasm of the vocal cords and marked dyspnma. In 
this case the stridor is only heard with inspiration and disapj)ear8 if a little 
chloroform is inhaled. Patients with aneurysm often have a ringing, rough, 
brassy cough. If the pressure on the bronchus has been gradual, secondary 
changes occur in the lung. Dr. Newton Pitt has brought forward evidence 
to show that compression of the left bronchus in the early stages produces 
over-distension of the left lung with diminished or absent breath sounds. 
This may be so great as to lead to a suspicion of pneumo-thorax ; later 
on bronchitis occurs with dilatation of the bronchus with expectoration of 
purulent phlegm. Pressure on the trachea may occasionally be observed 
in cases of aneurysm of the aortic arch, the larynx being drawn downwards 
and backwards with cac.h cardiac pulsation. A very im])ortant physical 
sign was described by Surgeon-Major Oliver and is known as tracf^gl t u ggiruj . 
The patient should be placed in the erect position, and directed to^cIoseTlis 
mouth and elevate his chin. The cricoid cartilage should be grasped between 
the finger and thumb and gentle steady upward pressure be made upon it. 
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If aortic dilatation or aneuiyBm exist, the pulsation of the aorta will be 
distinctly felt transmitted through the trachea to the hand. This is a 
valuable sign, and often occurs in aneurysm before other symptoms are 
evident. Occasionally a systolic murmur may be heard in the mouth when 
the patient compresses his chest with his mouth wide open. Dr. Sansom 
has pointed out this tracheal whiff may be rendered distinctly audible with 
a binaural stethoscope when tlie end is placed in the mouth with the lips 
closed over it. It is either the aortic systolic murmur produced at the 
mouth of the sac, or the result of driving the air out of the windpipe during 
systole by the pressure of the aneurysm. 

3. Pressure on nerves, — {a) The left recurrent laryngeal nerve. — This 
nerve c^tJTSwrwmid tlI15‘' arch of the aorta and passes up behind it, and is 
consequently often involved in aneurysm of the transverse arch. The 
abductor fibres of the recurrent laryngeal nerves succumb to the effect of 
})rcssure before the adductor fibres and consequently the vocal cord is at 
first in the position of adduction. During respiration, the right vocal cord 
moves up to and meets the adducted left vocal cord and respiration is un- 
affc ctcd. During phonation, the right vocal cord again comes up to and 
meets the left vocal cord, and the voice may be quite normal. It is therefore 
clear that a laryngoscofjical examination may reveal the early stage of 
pressure on the left vocal cord before there has been any alteration in the 
vmice. As the pressure increases, the adductor muscles are affected and the 
left vocal cord remains motionless in the cadaveric position half-way between 
full inspiration and full expiration. The voice is now hoarse, and it not 
uncommonly happens that hoarse ness is the first symptom for wliich the 
patient presents himself. (£) I'ressure on the symjpathetic nerve. — Pressure 
upofi the sympathetic nerve causes first of all irritation and later on a 
paralysis of the cervical sym|)athetic fibres. When the sympathetic is 
irritated, the pupil on the same side is dilated, and this is accompanied by 
slight j)rotrusion of the eyeball, slight retraction of the upper eyelid, 
together with sweating and flushing of the same side of the face and ear. 
When tli(' cervical sympathetic is paralysed, the pupil is smaller than on 
the opposite side, the eyeball is sunken into the orbit, and there is a slight 
degree of ptosis. Unequal pupils in aneurysm are, however, frequently 
found without anv of tlie other sympto nis of sympathetic ^ , ]fptation or 
paralysis, and in' t*licse"‘cases anot her expanation must be found. Doctors 
Wall and Walker suggest that the difference in the pupils is due to pressure 
of the aneurysm u po n the arteries passing to J:he neck. TheyThVe sfetTwn 
that in a cond itjon of Tow Tlood-j^ressure tje^.puplli«ai& whilst in a 

condi tion of higH TTo dil- pressure t hey a re contracted, and that pressure 
upon one common carb!dd“* wilT^cauieidnaTanbir^ pupil on the same 

side. They point out tliat under these conditions the dilated pupil is con- 
stantly on the same side as the smaller temporal pulse, and they consider 
that the dilated pupil and the small pulse are due to the same cause, naively, 
pressure upon the arteries supplying that side of the neck. Unequal pupils 
also oc7mr~TTh(^*T^intn:)r”^yph the nervous system. We 

may get bilateral pin-point jmpils, or the pupils may be unequal and irregular 
in outline. In both cases the reaction to light is lost, while the reaction' 
to acconunodatioii remains. I have seen a case wliere a syphilitic aneurysni 
occurred coincidently with a syphilitic paralvsi^* of one third T\orv(', and in 
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this case the pupil was dilated and the other symptoms of paralysis of the 
third nerve were present, (c) Pressure upon the intercostal nerves occasion- 
ally results from an aneurysm which presses backwards and erodes the 
vertebra? and posterior portions of the ribs. In these cases the pain is 
very severe along the afEected nerves. In the distribution of the nerve 
itself the skin may be anaesthetic — the so-called a n(^.sit}LRsi^ dolorosa, (d) In 
some cases the aneurysm presses upon the brachial plexus, shooting pain 
occurring in the head and neck and down the right arm. 

4. Pressure upon the branches springing from the aorta is not uncommon , — 
This may result in the absence of one radial or temporal pulse, or inequality 
between the two pulses. If the innominate artery is pressed upon, the right 
radial and temporal arteries may be small and imperceptible, while in an 
aneurysm of the transverse arch of the aorta, the left subclavian artery is 
compressed, in which case the left radial pulse may be affected. A sphygmo- 
graphic tracing is often of value in demonstrating the difference between the 
two pulses, and a forced expiration, by increasing the intrathoracic pressure, 
will often accentuate the difference between the two sides. When the pulses 
are markedly unequal, the blood- pressure is also diminished on the side of the 
feebler pulse ; a difference of pressure of over 30 mm. between the two sides 
is strongly in favour* of aneurysm. 

*******■'5.' Pressure on the oesophagus may result tn slight dijficuliy in swallowing ^ but 
the dysphagia is very rarely complete . — Occasionally the aneurysm may ulcerate 
into the oesophagus, until at last death takes place from a sudden rupture. 

Aneub^ZSM.-OF tue Descending Portion of the Arcu. — In these cases 
the sac frequently projects backwards and erodes the vertebne from the 
third to sixth thoracic, causing great pain and occasionally compression of the. 
spinal cord, resulting in paraplegia. Dysphagia is common, and sometimes a 
tumour appears in the region between the scapula and the B})ino, and may 
attain a very large size. 

AXELJ^a^ of the Descending Thoracic Aorta may occur close to 
the diaphragm. Aneurysm of this form is frequently overlooked, pain in 
the back being the most prominent early symptom. 

Aneurysm op the Innominate Artery. — This is not uncommon. It 
forms a pulsating tumour, which can sometimes be felt above the right 
clavicle, and nearly always produces marked diminution in the right radial 
and^niporal arteries. In this form of aneurysm, paralysis of file right 
re orien t 1 aryngeal nerve occurs not infrequently, the right v ocal cord bcJlUg 
pa ral^ed instead of the.. left. 

“Tn^eciion . — This is most essential. Abnormal pulsation should be looked 
for in the thorax, and can often be seen when the patient is looked at obliquely 
in a good light. Posterior pulsation is generally observed to the left of t he 
sp in e. Enlarged veinfrbvef tlie chest, suffusion of the face, and alteration in 
th e pup il maylie holed. The apex-beat is'oReh ^ilocaled from TtFnormal 
position, especially when the sacls Targe, this being due to pressure of the 
aneurysm on the thorax ; the heart itself is seldom hypertrophied, unless 
there is a leakage through the aortic valves. 

Palpation . — Palpation may reveal the area and degree of the abnormal 
pulsation. There may only be a diffuse imqmlse, but if the sac has per forated 
t he chest- w ajh ^ forcible belaying anJ^expansile impulse may be felt. Occa- 
sionally a diastolic shocEls to he noted. This has been thought by some to he 
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due to the forcible closure of the aortic valves producing an efEect within the 
aneurysmal sac ; another explanation is that the contraction of the heart 
draws in the ribs during systole at the point where they are adherent to the 
aneurysm and the diastolic shock is produced by the elastic recoil of the ribs 
and costal cartilages. Occasionally a systolic thrill may be felt. 

Percussion , — A dull area may in some cases be made out in the second right 
interspace in cases of aneurysm of the ascendin" jiOirta. Much more rarelvl 
an aneurysm of the arcT ma”y][^es^f5‘fwaM8^^ to the left, and produce duil- 
n ess be low the lef t ckyicle. Pressure upon a bronchus may at one period 
result in hyper-r^aflU ^Pce f rom distension, and later, owing to absorp- 
tion of air in the lung, the percussion note may become dull. 

Auscultation . — There may be no murmur, even in a large aneurysm, but a 
systolic murmur is not uncommonly present. When both systolic a nd _dia-i 
«tQljc „m^ h^ard* aortic regurgit^tipp . is present in addition to the 1 

anei^ysm. Accentuation of the aortic second sound is the most reliable 
auscultatory sign of aneurysm. 

Reference has already been made to alteration in the radial and temporal 
pulses. Occasionally in a large aneurysm of the descending aorta there may 
be absence of pulsation in the abdominal aorta and peripheral arteries of the 
legs, the dilatation of the thoracic aorta being sufficient to convert the inter- 
mittent into a continuous stream. 

Tracheal tugging is another very valuable physical sign of aortic aneurysm, 
especially in the differential diagnosis of aneurysm from tumour. 

Examination by the Rontgen rays is most important in every case where 
aneurysm is suspeefedr 'The chest should be examined from the anterior, 
the postenof and the right oblique positions. In the last position, most 
valuable information as to the state of the aortic arch can be obtained. With 
the fluoroscope the pulsation of the tumour and its relation to the aorta 
may actually be seen, but photographs should always be taken, both in the 
anterior-posterior and oblique positions, as much information is obtained from 
the density of the shadow cast by the aneurysm. If the latter is very dense, 
it can be reasonably inferred that deposition of the laminated clot has taken 
place within the sac. 

Complications and Sequelae, — The main complication, bringing about a 
fatal termination, is rupture, which may take place either e xterna lly, i^to 
the pericardium, into the pleura, into the oesophagua, into the bronchus, or 
info tJc- Iunj^ tissue itseli. Pressure on the trachea, causing stridor and 
respiratory obstruction, is a very distressing complication. Bronchitis may 
occur during the course of the illness, and may be recovered from more than 
once. Broncho-jineumonia and gangrene of the lung not infrequently occur 
when there is pressure upon a bronchus, and empyema may also result. 
Tuberculosis of the lung may coexist with aneurysm, but death from hsemop- 
tysis, the result of perforation of a deep-seated aneurysm into the T)ronchus, 
has often^^en mistaten for the profuse iisemorrh age or tuberculosis. Cardie * “ 
failure hTrespohsible for a large'humBef oT^T^ This may be the result 

of exhaustion, or of displacement of the heart, or of interference with the 
circulation through the coronary arteries ; in other cases it is due to the 
aortic refyuTgitation. Cerebral embolism sometimes occurs in cases of 
aortic ancuiysfii, a portion of the clot within the artery becoming displaced 
and pjssed uj) to the brain. 
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Course. — Most cases live frcim 2 to 3 years from the time when the first 
symptoms have appeared. Occasionally life may be prolonged for several 
years by treatment. In rare cases spontaneous cure may be obtained by 
deposition of laminated clots within the cavity of the aneurysm, but this 
result is comparatively rare. 

Diagnosis. — Intrathoracic aneurysm is often difficult to diagnose from 
intrathoracic new-growth. In both there may be an externally projecting 
tumour, but in aneurysm the pulsation may be seen to be expansile. The 
diastolic shock present in aneurysm is absent in a case of new-growth. 

( Systolic murmurs may occur in both conditions, but the rij^ng^gfOrtic second 
sound is of great importance, and is rarely heard in tumours. JTracheal 
tugging is in favour of aneurysm, while progressive wasting and enlargement 
of glands 111 the neck *areTn favour of new-growth. Aneurysm, as a rule, 
occurs in apparently healthy men under 55 years of age, whereas malignant 
growth in the chest occurs either in early life or advanced years, and is 
associated with emaciation and pallor. In -ajieuxyssi ,, there is a greater 
likel ih ood, of the pupils and pulses beings unequal, while in new-growth 
oedema of tKe upper extrcnritt6S“Xml wall is not uncommon. In all 
doubtful cases’ ah X-ray' examination should be made, and wdll nearly 
always clear up the diagnosis between the two conditions. Clinical evidence 
of infection by syphilis and a positive Wasserrnann reaction arc important in 
diagnosis. 

A violently pulsating thoracic aorta, either in association with aortic 
regurgitation or with violent throbbing of the heart, may lead to the un- 
founded suspicion of an aneurysm. 

In cases where an empyema is pointing on the left side in the region of the 
heart, the tumour may pulsate. The throbbing is usually diffuse and wide- 
spread, and there is a coexistence of a pleural effusion. Exploration with a 
6ne needle will usually settle the diagnosis. It must, however, be remembered 
that occasionally an empyema may be the result of extension of septic trouble 
from a bronchus which has become compressed by an aneurysm. 

Prognosis. — In aneurysm this is always difficult. Complete cure is very 
unlikely, although pain and other unpleasant symptoms and physical signs 
may give way to treatment. The presence of aortic regurgitation is unfavour- 
able, while an aneurysm progresses much more slowly in people of a placid 
disposition and those who lead a quiet life. Even in cases where treatment has 
apparently been most successful and pain and dyspnoea have been apparently 
relieved, sudden death not uncommonly occurs from rupture of the sac. 

Treatment. — The recognition of the fact that the main cause of 
aneurysm is the weakening of the wall by syphilitic mesaortitis has 
brought anti-syphilitic treatment into the forefront of modern treatment 
of aneurysm of the thoracic aorta. Mercurial in uwctiojis and injections have 
been but little tried, but in many cases a good deal of benefit has been ob- 
served. The iodides have been given in aneurysm for many years— long 
before syphilis had been recognised as a cause of tlie condition. "I'lie most 
striking effect of iodide is the relief of pain, and this may bo obtained by 
even StnaU .dnses, such as 5 grains three times a day. In aV\ cases, however, 
large doses, such as 20 grains three times a day, should be given a trial. Dr. 
de Haviland Hall, in his lectures on intrathoracic aneurysm, states that it Li 
inadvisable to give salvarsan ; but I have given this drug intravenous! v in 
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several cases with marked success. In two cases where the patients appeared 
to be almost moribund from respiratory complications, owing to pressure, 
the administration of salvarsan was followed by distinct improvement, and 
both these patients have remained comparatively well, one for 3 and the other 
for 4 years. 

Efforts to produce clotting within the sac should be tried in early cases 
of aneurysm. Of these the best known is Tufnell’s method — that of a 
complete rest and restricted diet. The patient must lie in a perfectly quiet 
and secluded room, and the treatment should be pursued for several months. 
He should not consume more than 10 ounces of solid food and 8 ounces of 
fluid per diem. Iodide of potassium should not be given during this period, 
as it increases thirst and makes it impossible to limit the amount of fluid. 
Few patients put up with such a rigid diet and rest, but an endeavour should be 
made in an early case to attempt this method. Secondly, the administration 
of lime-salts, such as the chloride or lactate of calcium, should also be tried, 
in an endeavour to promote clotting within the sac. Twenty grains of calcium 
lactate three times a day may be given for the first 3 days of a week, and 
be omitted for the remaining 4 days. Normal horse serum may be given 
in conjunction with the calcium lactate, either by the mouth, per rectum 
or hypodermically. The gelatin treatment, introduced by Lancereaux, 
consists in the hypodermic administration of 50 c.c. of a 2 per cent, solution. 
Unfortunately several deaths have occurred, owing to the gelatin solution 
having become infected by the tetanus bacillus. It is very doubtful 
whether the treatment has had much success. It has been suggested that the 
(‘fleet on the blood may be due to the amount of calcium the gelatin contains. 

Many patients with intrathoracic aneurysm do better if they are allowed 
to follow their general avocations, provided their work be not too strenuous 
for body or mind. Patients should be cautioned to take things as easily as 
possible, to avoid alcohol, eat with great moderation, and avoid any sudden 
exertion. A certain amount of tobacco may be smoked. 

Special symptoms may have to be treated. For severe pain, cyanosis 
and dyspiK^a, \'ene8ection will often give marked relief. Amyl nitrite and 
iodide of potassium are of great service in relieving the anginal pain of 
aneurysm. Severe paroxysmal dyspnoea is nearly always due to direct 
pressure on the trachea ; both inspiratory and expiratory stridor are present. 
The inhalation of chloroform does not give relief, and tr acheoto m y la quite _ 
u seles s. It has been stated that in some cases there is a bilateral abductor 
spasm of the vocal cords, due to irritation of the vagi — a very rare condition. 
If f)resent, relief will probably be obtained by chloroform. I ntubation of 
the larynx is generally preferable to tracheotomy ; in fact, the latter opera- 
tion shoind never be perfo rmed to relieve the dyspnoea of an eu rysm. 

Surgreal Treatmenl?-^^^^ may be considered under four heads— (1) 
ligature of the vessels arising from the arch of the aorta ; (2) the passage 
of wire into the sac with or without galvanism ; (3) needling the sac ; and 
(4) ligature of the nock of the sac. 

Ligature of vessels has been of little service in the case of aneurysm of 
the aorta. In aneurj’sm of the innominate artery, combined simultaneuua 
ligature of the right common carotid and subclavian art^wies may be tried, 
but even this may be insuflicient to prevent the flow of blood through the 
sac. Moore’s method of introducing silver or zinc wire into the sac through a 



956 DISEASES OF THE CIRCULATORY SYSTEM 

cannula has been used, but the best results have been in cases of abdominal 
rather than intrathoracic aneurysm. Puncture of the aneurysm and scratching 
its wall with the point of a needle, as advocated by Sir William McEwen, has 
been partially successful in several cases. Ligature of the neck of the sac may 
be undertaken when it apj)ear8 to be small, but suitable cases are very rare. 

Subclavian Anettrysm is nearly as frequent as carotid aneurysm. 

Aneurysm of the Peripheral Arteries is mainly of surgical interest. 
It most commonly occurs in the common carotid, and is relatively frequent 
in women. It has been suggested that the carotid is likely to be strained or 
overstretched during parturition. Syphilis is found in all cases. 

II. ANEURYSM OF THE ABDOMINAL AORTA AND 
ITS BRANCHES 

Aneurysm may occur in any part of the abdominal aorta, but it is a 
comparatively rare disease. A forcible dynamic pulsation of the vessel is 
often mistaken for aneurysm, and no case should be diagnosed as aneurysm 
unless a tumour can be grasped between the fingers. In true aneurysm 
there is evidence of syjihilis and the Wassermann reaction is positive. A 
systolic thrOl can sometimes be felt, and a systolic murmur is, as a rule, 
audible. The complications in abdominal aneurysm are many. Death may 
result from complete obliteration of the lumen by clots, by erosion of the 
vertebrse, and compression of the spinal cord, resulting in paraplegia. Occa- 
sionally the superior mesenteric artery may become blocked by a clot and 
acute intestinal obstruction result. The commonest complication is rupture, 
which generally takes place into the retro-peritoneal tissues, with the forma- 
tion of a large rapidly-growing tumour in the fiank. More rarely death takes 
place from rupture into the peritoneum or duodenum. 

Treatment, — The treatment of abdominal aneurysm is the same as that 
of thoracic aneurysm. In cases where medical treatment is unsuccessful 
after a fair trial, surgical measures should be undertaken. 

Aneurysm of the Splenic Artery is occasionally met with. A 
tumour can be felt near the spleen and it may ])erforate into the colon. 
If the diagnosis can be made, removal of the aneurysm and of the spleen 
should be undertaken. 

Aneurysm of the Mesenteric Artery generally results in plugging 
of the vessel or its branches, with the result that acute intestinal obstruction 
takes place and death occurs from this cause. 

Aneurysm of the Hepatic Artery is very rare. 

Aneurysm of the Renal Artery has occasionally been noted, and in 
some cases successfully lemoved. 

Aneurysm of the Femoral Artery also occurs. 

Aneurysm of the Popliteal Artery is one of the most common of 
the peripheral aneurysms. It has been suggested tliat this is due to the fact 
of the exposure to stress and strain to which the popliteal region is subjected 
during violent lifting efforts. 

In all cases of peripheral aneurysm a syphilitic basis must be investigated ; 
but as in these cases the sac-wall rapidly changes from a true to a false or 
mixed aneurysm, anti-syphilitic treatment is of little avail and the treatment 
IS mainly surgical. Distal or peripheral ligature and excision have all been 
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tried, but a great advance lias recently been made in the treatment of 
aneurysm by Matas. After rendering the limb exsanguine, he freely opens 
the arterial sac and by a process of suturing reconstructs a channel between 
the afferent and efferent artery of the sac. lie terms this procedure Reco7i _ 
structive Endoamurysmorrliavhy. 

III. DISSECTING ANEURYSM 

This may originate in an atheromatous ulcer. Very often the dissection 
of the coat is small, especially when the blood-pressure is not high. When, 
how^ever, there is a very high blood-pressure and much fatty degeneration 
of the media, an extensive dissecting aneurysm may occur. The fatty 
degeneration of the media may cause a small split in the intima and the 
dissection separates the intima from the media, so that in some cases there 
may be a double tube instead of a single aorta. Extensive dissection fre- 
quently causes sudden death, but in other cases the patient may live on, 
and the association of a rapidly beating heart and a feeble pulse in the 
lojmfir. limbs has been Huggested"as^"cIi picaT si g n by which the condition may 
be recognised. Turnbull has shown that in five cases of extensive dissecting 
aneurysm of the aorta, vascular hypertrophy was well marked, and con- 
sequently the blood- pressure was high during life. 

IV. CIRSOID ANEURYSM 

Cirsoid aneurysm is a condition in which an artery and its branches 
are dilated and tortuous. The affection is usually met with i n the scalp— 
the s uperficial teinpc ual, the pos terior aur icular, and the occipital arteries 
being affected. Invery rare cases it has been found in the perineum, the 
orbit, and in tlm li^p.bs. Occasionally it follows an injury, bufUr PtheT cases 
it Seems to Ue oTthe nature of an angioma, and havS been given the name of 
serpentine angioma. It is most common between puberty and 30 years of age. 

Pathology. — Tlie arteries are dilated, thinned and very tortuous, and the 
disease tends to spread towards the capillaries and also along the arteries 
which feed the aneurysm. The skin over the aneurysm is often atrophied 
and may become ulcerated, leading to very dangerous haemorrhage. 

Symptoms. — Tliere is an ill-defined pulsating tumour on the scalp, in 
which the tortuous vessels may be felt. In rare cases the tumour may be 
slow in its growth, but this is generally rapid and the skin over it ulcerates, 
leading to haemorrliage. 

Treatment. — This is very difficult. In limited cases the tumour may be 
excised. Generally, however, ligature of the peripheral arteries of the growth 
is more satisfactory. Electrolysis and injections of perchloride of iron into the 
mass have been tried, with some success. 

V. ARTERIO-VENOUS ANEURYSM 

Arterio-venous aneurysm is the name given to the condition in which an 
artery and a vein communicate, and consists of two kinds — (1) aneurysmal 
varix, where the two vessels anastomose directly ; and (2) varicose aneurysm, 
where the sac separates the connecting vessels. 
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(1) Aneurysmal Varix. — T he condition is usually traumatic in origin and 
generally occurs at the elbow, as the result of venesection. The artery is 
wounded at the same time as the vein and they become connected, the 
result being that the vein becomes markedly dilated and tortuous. 

The varix forms a soft, compressible, ill-defined tumour, which pulsates. 
Pain in the tumour is not uncommon. A marked thrill can often be felt and 
a loud bruit may be heard over the tumour. If the limb is raised the tumour 
shrinks, while it becomes large and congested if the limb is held downwards. 
The limb below the tumour is often oedematous. 

In some cases the condition remainsstationary, and all that is required is 
an elastic support. If, however, the aneurysm tends to increase in size, the 
artery should be ligatured above and below its communication with the vein. 

An intrathoracic aneurysm may become adlierent to a vein and perforate 
into it. The most common case occurs when an aneurysm of the ascending 
arch of the aorta perforates the superior vena cava. The latter vessel becomes 
greatly distended and an arterio-venous aneurysm is formed. There is often 
a sudden onset when the lumen of the two vessels becomes connerterl ; tlnne is 
distinct congestion of the head and neck and upper limbs, great distension of 
the veins, and often oedema. On auscultation over the tumour, a continuous 
humming murmur is heard, with marked accentuation during systole. 

(2) Varicose Aneurysm. — This occurs when an artery and vein are simul- 
taneously wounded. An aneurysmal sac is formed in the tissues which com- 
municate both with the artery and vein. The symptoms are similar to those 
of an aneurysmal varix, but in addition there is a pulsating tumour, which 
can be distinguished from the dilated vein. This form of aneurysm should be 
excised by open operation. 

Arterio-venous Aneurysm of the Orbit or Pulsating Exoph- 
thalmos. — This is a form of aneurysm by anastomosis, due to a communication 
having formed between the cavernous sinus and internal carotid artery as it 
passes through it. It is generally the result of a fracture of the base of the 
skull. The condition is usually unilateral, but may be bilateral, and the 
communication may take place immediately after the fracture, or evidence 
of the lesion may only appear days or weeks after the injury. 

The main symptom is protrusion of the eyeball, the globe being displaced 
outwards and downwards. It may be seen to bo visibly pulsating, but if not, 
slight pressure upon the globe of the eye will bring out pulsation. A loud 
bruit, either continuous or increased during systole, may be heard anywhere 
over the head ; this roaring sound is generally very distressing to the patient. 
There is great dilatation of the veins around the eyelids, conjunctiva) and 
fundus. Headache is common. 

The condition may last for years, and in a few cases spontaneous recovery 
has taken place. 

The treatment of the condition is either compression or ligature of the 
carotid artery. The^.e.Jit danger , in car otid urtmy „ia„the 

occurrence of cerebral softening and hemiplegia. To avoid tli is, it is better 
foTTigat^fe the"arter^ cerebral symptoms tend to 

develop ; if they do, the ligature should be removed after 24 hours ; but if they 
do not, the ligature may be tightened and the artery completely occluded. 
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PHLEBITIS 

Phlebitis or inflammation of the veins may be sharply divided into two . 
great classes — (1) non-suppurative or plastic phlebitis, and (2) the suppura- 
tive form. The terms endo- and peri-phlebitis have been used to indicate 
inflammation of the internal and external coats. Peri-phlebitis results from 
invasion of the veins by inflammatory processes outside it, or from injury. 
It may extend inwards towards the lumen of the vein, and result in endo- 
phlebitis and frequently clotting of the blood within the vein. Rndo- 
plilebitis ^ usua lly the r psiilfc-j^f-poiaons pr microbes circulating within the 
v ein. .r inHahlmatoiY c ha ng es i ji} th ^ endpthelium, and ’a” T^stic m- 

flamm ation ^ resu lts, and in consequence a clot or th rombus is set T|p witbui tbe 
vein. Th^ clot may adhere to the vessel walTahcT com riletely obliterate it. 
Organisation of the clot by fibrous tisauc inay occur, the vein being trans- 
formed into a hard fibrous cord. In other cases the clot may become softened 
and broken down, and the circulation may be resumed through the vein. 
In certain cases chaiij^ s in t he composition of the blo od may lead to clotting 
in a vein, and the presence of this clot itself may give rise to a plastic phlebitis ; 
this is sometimes called In other cases the vein and con- 
tained clot may become invaded ny pyogenic organisms, and leucocytes will 
enter tlie clot and cause it to break down into a purulent fluid. 

Plastic Phlebitis 

iEtiology. — (1) Traumatic phlebitis; (2) tin* formation of a ugj^-ilifectiye 
clot — tlirombo - phlebiti s ; ’^(Sy'^gohly pldebitis may accompany an attack of 
goiily afTirntis or may occur independently ; (4) typhoid fever not infre- 
quently causes phlebitis and thrombosis ; (5) in pneumohra and influenza 

phlebitis is not an uncommon complication; (6j post-opVfatrye plilpT)iU 3 i 
not at all uncommon in ca.seR of operation on the Tower alxldmen and the 
liladder ; and (7) pucrjjeral j >ye biti3 or phlegmasia alba dolcns frequently 
follows parturition. 

Phlebitis may attack any vein, but is most common in the lower limb, 
particularly in the saphena vein. * 

Symptoms. — Pirr^rfis*^is accompanied by pain and tenderness in the 
course of tin* atTected vein. The vein can be fejt as a ^ The skin 

may become reddened over the superficial veins, and the liipb is often 
(jedeinatous when thrombosis has taken jilace. There is usually more or less 
f(*brile ^sturlmnce. In gouty phlebitis, the pain is often severe, the areas of 
inflammation are often muTIiple,TTieTe is a great tendency for more than ope 
vein to be attacked at once, and, in opposition to most forms of phlebitis, 
t h t ‘ cirsqj^i ^nay’^ bcrs ymin e tri cj^I. 

Complications anlSI Se^Uelae. -The complications and sequela) of plastic 
phlebitis are those of the thrombosis which accom]>anie8 it, and wull be 
described under thrombosis. 

Prognosis, — This is always grave, unless treatment is very carefully 
carried out. 

Treatment. — Patients with phlebitis should be put to bed, and the limbs 
vievated and wraqiped in cotton wool. AH sudden movement, friction ox 
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handling should be a voide d. The bowfil^ should be freely opened, as chronic 
constipation and stasis in the colon may impede the circulation in the iliac; 
veins. In gouty phlebitis, the diet should be restricted to fisli and light 
farinaceous foods, but when patients are marasniic and anfleinic, the di('t 
should be as liberal as the patient’s digestive powers will permit. In all cases 
of phlebitis foods containing much lime-salts, such as milk, should be avoided. 
Potassium or sodium citrate with carbonate of ammonia and liquor ammonii 
acetatis are of service. Glycerine and belladonna smeared over the inflamed 
vein appears to ease the pain. 

Suppurative Phlebitis 

i^tiology. — Suppurative phlebitis is the result of infection of the walls 
of the veins with pyogenic organisms, fl'he micrococci may be in the 
circulating blood, as in some cases of puerperal phlebitis, or they may 
reach the veins from a focus of suppuration around it, as in facial car- 
buncle, middle-ear disease, or inflammation of the ]>ortal veins — suppurative 
pylephlebitis. 

Pathology. — The coats of the vein are infiltrated with leucocytes, the 
clot which has formed within the vessel breaks down into yellow j)U8, and 
abscesses are not infrequently found along the course of the vein. Not un- 
commonly the septic inflammation spreads along a vein. s|»litting uj) the coats. 

Symptoms. — There is a throbbing, smarting pain in tlie region of the 
affected vein, and the part drained by the vein is oedtmiatous. Not infre- 
quently the septic process spread.s along a vessel. There is often fever, a rapid 
pulse, a dry tongue, and delirium, and in many cases a succession of rigors 
indicates the development of pyaemia. 

Complications and Sequelae. — These dejamd upon tlie situation of the 
vein and the occurrence of emboli, owing to breaking away of the softened 
clot. (See Thrombosis.) When the vein is superficial the diagnosis is easy, 
but when a deeply-seated small vein is afTecte<l tlie only symptoms may be 
those of the pyaemia to which it gives rise. 

Treatment. — The prevention of tliis disease by aseptic and antiseptic 
methods is one of the greatest advances in modern surgery. As soon as the 
disease is recognised, a ligature should be placed upon the vein bet ween the 
affected area and the heart, the inflamed vein should be thoroughly laid open, 
the septic clot removed and the cavity thoroughly cleansed. In some cases 
where numerous abscesses are formed, amputation is the only means of 
arresting the general infection. 

Theodore Thomi’SON. 


THROMBOSIS AND EMBOLISM 

Thrombosis is the name applied to the coagulation of blood within living 
vessels, whether in the heart, the veins or the arteries. 

Emj^pligfQ^is the process whereby a portion of clot or other substance, 
such as parasites, fat globules, masses of bacteria or })article8 of tumour, 
is carried from one part of the circulation to another, and is impacted wlien it 
arrives at a vessel too narrow for its further progress. An infarct is the 
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dftgeneraU'd or necrosed c.ondition of the tissues due to interference with the 
circulation of blood within it, and can be caused by embolism, tkrombosis, 
endarteritis, endoplilebitis, or strangulation of veins. An infarct is gener- 
ally wedge-shaped in outline, with the base towards the periphery of the 
organ affected. As seen post-mortem, it is either yellowish- white in colour 
(the white infarct), or blood red in colour (the haemorrhagic infarct). 

In the case of the white infarct the tissue deprived of its blood supply 
becomes permeated with lymph from the surrounding living tissue, and coagu- 
lative changes take place in it. In the case of the kidney or spleen, the 
coagulable inalerial is sulficicmt to render the infarct hard. In the case of 
the brain, less coagulable lyrnj)h is poured out, and the area of the brain 
affected becomes softened. In the early stages there is often a zone of 
congested vessels around a white infarct ; this is a reaction on the part of 
the surrounding living tissues to the presence of the de.ad mati^rial. Later 
the infarct b(*comes invaded by fibrous tissue and a scar results. 

In litTomorrhagic infarct, coagulation and necrosis also take place, but to 
this is added hternorrhage, by diapedesis of the red blood cells from vessels 
of the collateral circulation. An haemorrhagic infarct is commonly seen in the 
lung ; a cone-shaped area of lung tissue becomes hard and dark red in colour. 
Should the embolus, instead of being aseptic, contain living micro-organisms, 
a septic process is set up within the infarct and an abscess results. Such 
purulent abscesses are commonly seen in the lungs, as the result of septic 
phlebi tis, ajid occasionally in the systemic system, as the result of sep>tic 
endocarditis. 

Thrombosis 

iEtiology. -The causes of tiirombosis are — (1) altered conditions of the 
blood or increase in its coagulability ; (2) slowing of the current of the blood 
within the vessels ; and (3) a lesion of the lining membranes of the vessel 
or cavity of the heart. Thus, thrombosis may occur in cases of chlorosis, 
where the blood is more coagulable than normal, in the appendages of the 
dilated auricles of the heart where the current of blood is feeble, and it may 
result from inflammaiion of the lining of the vessel or degenerative changes 
in its endothelium. 

(1) C.\iiDT.\c THRpfijBosis. — Lardiac thrombosis is one of the commonest 
forms of thrombosis and is very important. It occurs in the left aurpeie, 
when it has become extremely dilated, as the result of mitral stemosis, or 
more rarely of mitral regurgitation. The aUtfe-mortem clcT'gmieTallv'l^^ 
to forin'mdlie dilated ap{ud’i(iTx of the left auricle, but it may ('xtend by the 
deposition of excessive layers of fibrin and invade the auricle itself and a 
large ball thrombosis be formed witbin the cavity. Portions of the ante- 
mortem clot may break away from the thrombus, and may be carried into 
the left veutxicle and into the general circulation, and embolism may occur in 
the brain, spleen, kidneys, intestines and the main arteri(.*s of the limbs. 

Ante-inort(im clot is occasionally deposited among the meshes and cavities 
of the dilated left ventricle. In cases of cardiac fibrosis and myelomalacia 
cordis, the result of disease of the coronary arteries, the lining of the heart 
may become affected and fibrinous deposits occur within the ventricle. 
Lastly, in infective endocarditis, large vegetations, consisting of clot and 
masses of micro-organisms, may occur. Inflammation of the ventricle and 

6i , 
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of the auricle may also be present, and ante-mortem clot may be d ({posited 
on these roughened surfaces. Portions of this clot may leave the ventricle 
and pass into the general arterial circulation, where the effect produced will 
depend upon whether the emboli are ase])tic or contain micro-organisms. 

Thrombosis in the right auricle occurs in many conditions where there is 
gradual cardiac failure and dilatation of the right side of the heart. Portions 
of ante-mortem clot form in the rightaj^aularappendix, and parts may break 
away and pass into the lungs anTan embolism of the pulmonary artery result. 
If the emboTuTls suffimently iar^eto caiise TiToclang of tli^arTery or of one 
of its main branches, siiddeh" deaTh ensues, but if only one of the smaller 
branches is affected, a pulmonary infarct results. Much more rately ulcera- 
tive endocarditis occurs on The rigTf side oT llie heart, and portions of the 
valves or affected clot reach the lungs in the same way. 

Thrombosis of the coronary arteries is a very important condition, since 
it is a frequent cause of sudden death. The usual artery affected is the 
anterior interventricular branch of the ccironary artery. Athm-omatous 
plaques are constantly found within the thrombosed vessel, and sometimes 
atheroma has occluded the orifice of the artery. In cases where the circula- 
tion has been slowed and greatly diminished before the final clotting, changes 
in the wall of the left ventricle arc very common. Syphilitic mesaortitis 
sometimes occludes the orifices of the coronary arteries. 

(2) V enous T HROM£ij:i3J>s- — Thrombosis of the lateral smus occurs in 
disease or^lie”mTd3le ear. The mastoid cells become infected with pyogenic 
organisms and the disease spreads to the petrosal or sigmoid sinus. The clot 
in the vein becomes softened by pyogenic organisms, and particles break 
away and are conveyed to the lungs, in which pyogenic abscesses are formed. 

The sy rnp to septic thrombosis of the lateral sinus — and its con- 
tinuation of the jugular vein — are infiltration of the tissues of the neck, with 
a cord-like mduratmU of the vein itself, with some restriction of the move- 
ments of the head. There is a history of a chronic and ofteu offensive 
discharge from the ear of tlie same side. A high iemporature an4 rigors, 
due to flooding of the circulation by poison, occur when a j)ortlon of the 
septic clot is dislodged. In these circumstances the jugular vein should at 
once be ligatured below the clot, in order to })rcvent further portions of the 
f clot gaining access to the blood stream. A radical mastoid operation should 
' also be performed, the sinus opened and its septic contents removed. 

Thrombosis of the longitudinal sinus of the brain occurs as Ihe result of 
injuries and 'tnfecti'd woiafl^ of the sTcull. It is a common war injury, the 
vertex of the iiead having been injured by a bulled as the soldier passed along 
the trench. Thrombosis of th<{ cranial sinuses also oecnii's in inarasmic 
patie.ntfi*,Jjut it is usua^ agonal. 

t In many’ of •theSe'li^es, owing to tlie vertical position of the I({g areas 
i in the brain, a paraplegia is produced, while the arms are not affected. The 
\ condition should be treated by trephining and draining the cranial cavity. 
Occasionally the longitudinal sinus bccomejs thrombos({d in septic conditions 
in children and also in chlorotic anjcmia in adults. 

the cavernous infte(juently the result of the 
extension of a (imbhic W process of the splienoidal cells at the back 

of the nose. The cavernous sinus Ts also affecl¥(! 'by"'sm vfiiTprQce fbe 

face ; a small boil on the nose or a mosquito sting on the bice may produce 
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a septic thrombosis of the angular vein ; this vein enrnTniinicq.^^ p with, tlip. 
ophthalmic vein, and the septic (Hot may extend along tKe latter i nto the 
cayetnOMlIihjls: “Venous plexuses of tbe pterygoid and zygomatic 

fossae communicate through the foramina in the middle fossa and by the 
inferior ophthalmic vein, purulent inflammation of the jaw and of the teeth 
socket is sometimes a ca use of cavernous thrombosis. The result’ IsTEaTla 
rnarkedT^egree of exopETialmos and swelling of the lids and oedema of the 
optic disc and extensive retinal haemorrhages occur. Not infrequently the 
septic condition of one cavernous sinus spreads to that on the other side 
through the circular sinus, and the exophthalmos may be double. Death 
from pyaemia or meningitis results. Owing to the position of the sinus, 
operation is impossible. 

Fe^ral thrpmi ^ js is perhaps the commonest form of thrombosis. It 
frequently occurs after parturition and in anaemic and marasmic states. 
It is met with after infectious fevers, especially after typhoid fever, more 
rarely after influenza and pneumonia. It also follows operations, especially 
if a septic condition has been dealt with, or results from the operation. 
The thrombosis generally occurs in the femoral vein, and there is often 
some rise of temperature and a slight rise in pulse-rate. The limb affected 
becomes oederaatous, and a hard cord is found in the course of the vein. 

In other cases thrombosis of the veins may also occur in marasmic condi- 
tions secondary to carcinoma, tuberculosis and tertiary syphilis. 

Complications and Sequelae. — Collateral circulation is usually satis- 
factorily accomplished in femoral thrombosis. In cases w’here the arteries 
as well as the veins are involved gangrene may occur. Occasionally the 
thrombovsis may spread up into the iliac vein and into the inferior vena cava, 
in which case both legs may become swollen and oedematous. Even in cases 
where the inferior vena cava has become thrombosed, recovery may tak(' 
place, coUateral circulatipn being established by means of veins” passmg up 
from the legs into the axillae. If, however, the clot reaches the entrfliiUit‘ 
to the renal veins, death nearly ahyays results from renal tFrombosis. 
Embolism is not at all uncommon in femoral thrombosis, the clot passing 
into the right auricle, and then into the right ventricle and pulmonary 
artery. 

Treatment. — Complete rest for 4 or 5 weeks, as a precaution against 
embolism, should be insisted upon. Avoidance of foods containing quantities 
of lime salts, such as milk, and the administration of citrates and salts of 
ammonia will materially help in the treatment of the case. The leg should 
be elevated and wrapped in cotton wmol and kept warm. 

Th ro n^§\^^ q f th e is not uncommonly the result of septic 

conditions within the ^^oraen. most common affection is suppuration 

in the re gion of the appendi x. • The condition is not always acute. GtaatSP 
and duoaenal ul ce7 £ also lea to portal thrombosis, and tubercular glands 
along the course of the portal vein have been found to cause clotting within 
the lumen of the vessel. Dysenteric ulcers resulting from bacillary dysentery 
may also give rise to septic port^it thtombosis, but typhoid ulceration very 

rarely 

The effect of portal thrombosis is to produce a portal pyaemia, portions 
of the clot passing into the liver and causing abscesses within the radicles 
of that organ. Occasionally the portal vein itself becomes converted into a 
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sac containing pus, and the liver is then riddled with abscesses along the 
course of the portal branches. This condition is known as 

Symptoms.— The symptoms of septic portal thrornbosTa are the occur- 
rence of fever and„Qtjigors. The li ver becom es enlarged and ten4cr, and 
jaundice of a slight degree is quite common. 

As the condition is such a generalised one, recovery very seldom takes 
place, even if treatment is adopted. 

Treatment. — This consists in removing the cause and incising any liver 
abscesses. 

"(3) Arterial Thrombosis. — Arterial thrombosis is much rarer than 
venous thrombosis. It is generally due to arterial embolism, but 
occasionally the result of trauma or disease of the arterial walls, such as 
atheroma or endarteritis. 

Thrombosis of the coronary arteries of the heart has al^e^idy been 
described (pp. 860 and 962). Tliromhosis is v(‘rv (Common in tlu' small cerebral 
arteries, especially wlion tliev have Ix'come, narrowed as the result of diseastn 
In middle-aged people this narrowi?ig is usually tlio. result of J^philitic endar- 
teritis, while .iii the .^ddferly the arterial lumen Is diminished 'Ey atheromatous 
cha nges in the wall of the vessel. 

Thrombosis of the main artery of a limb usually results in gangrene ; 
the limb becomes first white and pallid, later mottled in appearance, and 
finally black. If the patient survives the immediate shock and the disease 
to which the thrombus owes its origin, a line of demarcation will form between 
the vital and devitalised tissues, and the limb should be amf)utated well 
above this level. 

Embolism 

Embolism may occur in three main situations, namely - (1) In the 
systemic circulation ; (2) in the pulmonary circulation ; and (3) in the 
portal cif filiation. 

Emboli in the systemic circulation are derived frorn ante: niortcui.. dots 
in the left auricle and left ventricle. These clots are formed in cases of 
mitral stenosis and more^^rafeTy^in mitral regurgitation, and also when the 
left ventricle is greatly dilated and hypertrojihied. In these cases the 
emboli are ase pt ic. Systeimc* emboli also occur in infective endocarditis, 
when portions m the valve break away or masses of fibrin and micro-organisms 
pass into the general circulation. These emboli are septic, and wlien they 
reach their destination usually form abscesses. 

Emboli in the pulmonary circulation usually have their origin in clot s 
which form within the right auricle and right ventricle. More rarely they 
are the result of infective endocarditis of the tricuspid and pulmonary^ 
valves. They may also come from any part of tfi^systemic venou? system. 
A very important form of vnilmonary embolism is met with after abdominal 
o perat ions and after childbirth. About the tenth day after an apparently 
successful abdominal operation or an uneventful parturition, a pulmonarv 
embolism may occur with appalling suddenness. Death may take place at 
on ce, or haemoptysis and pleurisy supervene. The clot forms in the common 
llfac vem, at the junction of the internal and external iliacs. Not only may a 
clot^ pass along the veins, but we also get droplets of fa,t in fat embolism, air 
bubbles in air embolism, and masses of parasites in parasitic embolism. 
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In embolism in the portal circulation portions of clot in the radicles of 
the portal vein are finally arrested in the liver. 

Symptoms, — 1. Embolism of the cerebral arteries.— The onset is sudden, 
and the left side of the brain is rather more often affected than 
Hemiplegia or apEosIaTs produced^ consciousness is only lost for a few 
minutes during the attacks. 

2. Embolism of the splenic artery . — The onset is sudden, with pain in 
the left side afid sudden eiLlax^epiinil. of whTcli is very t^iSfiL 

During the next days, the spleen diminishes in size, but it often remains 
permanently e nlarg ed. 

3 f E mIJmsm of the renal arteries . — Sud de n pain in the back is produced, 
and blood and a littl e a lbu min are present in the ufine. The hssmaturia 
may last for a 'veekjorJlO^days and then disappear. 

4. Enibotihm of the superior mesenteric artery . — The patient is seized 

with sudLieu, violent abdominal pain and distension. The collateral circula- 
tion, in spite of the numerous vascular arteries that supply the intestine, 
fails^ and gangrene of the small intestine results. There is a complete 
intestynaj oi^ blood finds its way into the stools and into the 

peritoneal cavity. Operation should be at once undertaken, but owing to 
the large amount of bowel affected recovery is very rare. 

5. Embolism of the central artery of the retina . — This is not an uncommon 
event in cases of mitral stenosis and in infective endocarditis of the aortic 
and fuitral yajvfi 5 * The patient is seized with pain in the eye and becomes 
suddenly blipd on one„^ide. The optic disk becomes pale and the retinal 
vessels sjmall. Occasionally only a single branch of the vessel is affected. 

ij. Embolism of a large artery in a limb . — This sometimes occurs. There 
is acute pain in the limb, followed by numbness and loss of power. The 
[)ulse i.s iinj>erceptiblc below the seaLpf the embolism, and gangrene results. 

7: Air ejnbolism . — Air may enter the veins during operati5tl‘15ff‘a 
vein, or during intravenous injection of saline or other solutions, or after 
distension of the bladder and the urethra with air. It is said that occasion- 
ally air may enter the open utcrme sinuses after parturition or miscarriages, 
but some of the cases are probably due to the invasion of the Eaculus 
aerogenes capsuJutus. Air embolism is undoubtedly capable of causing 
death, but a small quantity may enter a vein without any effect whatever, 
or if some disturbance should arise without fatal termination. The exact 
way in which air embolism causes death is doubtful ; it may be due to arrest 
of the pulmonary circulation or to cerebral ansemia. 

Tlie diagnosis is not difficult, the respiratory embarrassment, convulsions, 
the feeble pulse and the characteristic sound upon air entry into the veins 
are usually sufficient. 

Treatment consists in immediately occluding the vein into which the air 
has entered. Stimulants should be administered hypodermically and nifente 
of amyl inhaled. Vene section may be used to relieve the embarrassment 
of the heart. 

8. Fat embolis?n . — Fat may reach the blood vessels in cases of fracture 
of bones and in cases of hcemorrhage into or rupture of the liver. The 
fracture is usually situated in the long Bones, generally in the tibia or femur, 
and occasionally in the ribs. Fat embolism may occur within a few hou^a 
of fracture of the bones. ’ 
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The fat droplets first lodge in the capillaries of the lungs. Occasion- 
ally they nro forced on through the lungs into the general circulation, and 
the glomeruli of the kidney may be plugged with fat cells, and they may also 
lodge in the brain or spinal cord. 

The patient becomes cyanosed, and crepitations from oedema of the 
lungs may be lieard at the bases. The temperature remains normal. 
Cerebral complications, such as delirium, coma and rarely localised paralysis, 
may be found. The urine should always be examined, as oil drops have been 
detected by staining with osmic acidj and also the retinae, as in one case the 
fat drops were recognised in the retinal vessels before death. 

When fat embolism occurs witliin a tew hours of fracture of the bones 
it has to be diagnosed from the general shock of the accident. It is doubtful 
whether fat embolism in the lungs can alone cause death. It is probable 
that a fatal termination is due to the disturbance of the kidneys or lesions 
of the bxain. 

Tfie indication foi' treatment is to sustain and stimulate the heart. Nitrite 
of amyl is often useful, and inhalations oFoxygen should be given to lessen 
cyaimsis. 

9. Faradoximl In certain cases of venous thrombosis, emboli 

occur not only in the lungs but also in the systemic arteries. It has betm 
^hown that in these cases the embolus has passed from the right auricle to 
the left auricle through a patent foramen ovale. These crossed or })ara- 
doxical emboli in many cases are preceded by j)ulmonary embolism. The 
latter causes a rise in juessure in the right auri(*]eand a fall in ])re.ssure in t}i(‘ 
left auricle, and thus the embolus in the right aiirich^ can })ass to t]j(‘ left side 
of the heart. 


ARTERIAL BLOOD-PRESSl RE 

By the blood-pressure is meant the })res.surc that the blood exerts against 
the wall of the vessel in which it is contained. The term, therefore, includes 
endocardial pressure, arterial pressure, capillary pressure and venous blood - 
pressure. We are here concerned only with arterial blood-pressure. This 
depends upon (1) the force of the contraction of the left ventricle ; (2) the 
volume of blood which the left ventricle propels into the already full arteries ; 
(3) the elasticity of the middle coats of the large arteries ; and (4) the 
peripheral resistance. 

The arterial pressure synchronous with the systole of the ventricle is 
called the systolic hlood-pressure, that synchronous with the diastole is called 
the diastolic hlood-pressure ^ while the difference between the two is called 
the ptdse-pressitrje. The rnean arterial pressure is the matliematical mean 
between the systolic and diastolic pressures. 

The introduction of the sphygmomanometer has pi()V(^d of great 
value in clinical medi(inc. The results obtained are more reliable, and, 
indeed, not infrequently the practitioner will detect cases of BUi)ernormal 
blood-pressure which might otherwise have been overlooked ; further, 
the results can be (‘X})rossc(l in terms of mathematical formulse, whicli 
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can be kept for reference, and in this way the practitioner is enabled 
to compare the records while patients are undergoing treatment with the 
aim of reducing tension. A word of warning, however, is necessary : it 
should be remembered that the R])hygmomanometer may exhibit fallacies 
and possesses limitations, and there is undoubtedly a danger of overestimating 
its value in clinicial work, when we rely upon its readings alone as an indica- 
tion of the patient’s condition. Blood-pressure measurements should be 
considered in conjunction with other clinical data. The normal blood- 
pressure in all probability has a wider range of variation in different in- 
dividuals than is generally supposed, and, if this be so, great caution should 
be exercised in arriving at the conclusion that a blood-pressure outside what 
is generally supposed to be the normal limit is necessarily indicative of a 
diseased state. At the same time it should be remembered that the detec- 
tion of supernormal blood- |)ressure in its earliest stages is of great practical 
importance, because it is in these stages that therapeutic measures may be 
successful. In considering the question whether a rather high pressure 
reading is normal to the individual, or is indicative of a pathological departure, 
it is important that impiiries should be made with regard to four points — 
viz. (1) what was tlie patient’s usual blood-pressure previously ? (2) are 

there any symptoms other than a sujjposed abnormal blood- pressure, such 
as a sensation of fullness or throbbing in th<‘ head ? (3) what is the condition 
of file heart, tlie arU'ries, and the kidneys i and (4) what is the result of 
treatment ( If there bt* a fall in the juessure r<^*adings, together with a coin - 
(’ideiit impr() ve.p |e pt of fhe individual during treatment, 

it may„bc inferred tligd, the^ hi^hju; .pressure reading 

The following may be regarded as the normal standard of systolic blood- 
pressure, as measured in the brachial artery, while at rest. In cjrildre n 
under 10, 100 j^m. ; in early manhood, from 100 to 120 mm.; in mi^Ie 
life, from 125 to 135 l inii i r“f “111)6 ve 60 years of age, 145 ipTpO iu,ni. 
suggestion that if the figure 1 is prefixed to the age of individuals of 15 years 
or upwards the result will give the normal systolic blood- pressure is in- 
accurate, e.specially in the case of older people. In the female, the syvstolic 
pressure is generally from B) to 20 mm. lower than in the male. The range 
of diastolic blood-pressure, as estimated by the auscultatory method in 
heabhv young adults is usually accepted as 70 to 90 mm. ; but MacWilliam 
and Melvin found it when examined in the sitting position to be considerably 
low<*r, the figures being 50 to 80 mm. It is held by some that the diastolic 
pressure is about t wo-thirds that of the systolic, while others are of opinion 
that 11 ]) to middle life this ])ro])ortion is as high as three-fourths, and that 
afterwards it is less and mav not exceed a lialf of the systolic ]>ressure. 

r " i ' 

Variations in Bloop-pressure under Physiological ("onditions 

There are variations in the blood-])ressure under piiysiological conditions, 
among these lieing mental states, sensory stimulation, sleep, change of 
])()sture, meals and physical exertion. 

Those of nervous, an.xious tenqierament, as well as those whose mode of 
life necessitates considerable nervous strain, have a tendency to exhibit 
higher readings, esjiecially in the later period of life ; while in those of an 
equable and placid temperament, and those whose lives are leSvS liarassed, the 
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opposite is found. Sensory stimulation causes a rise in the arterial pressure, 
especially in the diastolic. The effect of pain varies in different individuals ; 
in some it results in a rise of pressure, in others it results in a fall, while in 
others again there is no effect produced. In sleep, there is a fall in the 
minimum blood-pressure, and probably a slight fall in the maximum pressure 
also. Opinions as to the effects of the digestion upon the systemic blood- 
pressure vary, some holding that there is a constant rise, others that there 
in a constant fall, while others again are of opinion that there is no alteration. 
Is all probability the maximum and the pulse pressures are increased, and 
the minimum pressure may be also to a less extent. It is probable that the 
change in pressure commences within a quarter of an hour after a meal, the 
highest reading being reached in about an hour, after which it gradually 
returns to the normal, which is reached in about two hours. During exercise 
the maximum and minimum pressures of the systemic circulation are raised, 
and the pulse-rate is also increased. Immediately after exercise, the arterial 
pressure may be supernormal, normal, or even subnormal ; in the first case, 
a lowering quickly supervenes, that of the diastolic pressure usually occurring 
before the systolic. The arterial pressure generally returns to the normal in 
about half an hour ; it is, however, usually better to postpone taking a 
measurement for at least one hour after exercise. The blood- pressure read- 
ings of those who engage in arduous physical exertion while in training, 
when taken at rest appear to be somewhat below the normal. 

Subnormal Arterial Pressure (livroTENSio.N) 

i$^tiology and Pathology. — Subnormal blood- juessure may be met 
with in acute cardiac disease whicli is not accompanied by a pronounced 
degree of cyanosis, in most cases of chronic valvular disease — especially 
mitral disease, in most cases of fatty degeneration of the myocardium, in 
some cases of chronic interstitial myocarditis, in congenital deficiency of 
the vasomotor system, in Addison’s disease, in the early stages of Graves' 
disease, acute infective diseases — particularly enteric fever, influenza, 
diphtheria, and pneumonia, in auto-intoxication — especially from the teeth, 
the tonsils, the accessory nasal sinuses, the colon, and the genito- urinary 
tract, in pulmonary tuberculosis, shock, and collapse, after severe bleeding, 
after severe vomiting, in gastric disorders, diarrhoea,, dysentery, cholera, 
cancer, and other wasting diseases, cerebral thrombosis, neurasthenia, the 
excessive use of tobacco, in some cases in which there is an unduly slow 
pulse, and after prolonged rest in the recumbent posture. 

The chief factors in the causation of subnormal arterial pressure arc 
(1) a diminution of the ventricular output, and (2) lowering of the vasomotor 
tone, splanchnic stasis being usually associated with the latter. It should be 
noted that a subnormal blood-pressure is more often an indication of derange- 
ment of the vasomotor centre than of cardiac impairment. Some are of 
opinion that in subnormal arterial pressure due to lowering of the vasomotor 
tone, there is in the large majority of cases adrenal insufficiency, frequently 
viiyroid insufficiency, and not rarely pituitary insufficiency, and that these 
are the cause of the condition ; and, therefore, that in all cases of this group 
an endeavour should be made to ascertain whether there is endocrine in- 
sufficiency, and if so to what extent, with a view of remedying this, in the 
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belief that when once this is done the arterial pressure will be raised to 
normal and remain so, as long as these glands continue to functionate efiec- 
tively. Adrenal insufficiency may be due to, among other things, inadequate 
development, lesions of the adrenals, and auto-intoxication. 

Symptoms. — Among these are asthenia — especially myasthenia, pie- 
mature exhau stion on maintaining the upright posture, giddiness^ and 
Ujggts — especraliy on (ffiange of neurasthenia, ment al depressi on, 

inapjpnia- irritability of temp er, n ervous ins tability. to rphlr 

numbness, and pallor or liviaity oFtbe extrejnitj^^s, subnormal temperature, 
increase in the cardiac rate of more than 10 per minute when the m(^^ 
assumes the upright posture after lying down, and splanchnic stasisT 'When 
giddiness and faintness are especially associated with change of posture, 
it is suggestive of vasomotor derangement, as is also an abnormal increase 
in the pulse-rate on assuming the upright posture after lying down. In 
splanchnic stasis, pressure on the abdomen by the hand while the patient 
is lying down is sometimes accompanied by distension of the jugular 
veins. 

Treatment. — Our first duty is to review the aetiology of the condition, 
and in this connection a searching inquiry should be made for any possible 
source of auto-intoxication — from the teeth (including X-ray examination), 
the tonsils, the accessory nasal sinuses, the colon, and the genitojurinary 
tract, and if this is found to be present it should be adequately treated. 
In acute cases rest in bed may be advisable ; and after the acute stage 
has passed, great care should be taken to avoid over-exertion, and an 
adeqiia^ amount of rest^ after exertion, and 5(Tq"ro'*and after meals, is in- 
dicated. In shock and collapse the patient should lie on his back, and the 

foot of theL-bcd imy with- adviuitage be raised by 1 or 2 feet. Massage 

is helpful in certain,. C 9 <ses. A tepid or cold sponge bath in the morning, 
followed by suitable ..exeiciaes, and residence in a bracing climate are to be 
((•mmended. The proportion of those articles of food which especially 
stimulate' the cardio-vascular system, such as meat and meat-extractives, 
should be increased, roast/cd meat being of greater value than meat which 
has been boiled, while meat soups and gravies should also be given. Cod- 
liver oTl^ m alt, glycerophosphates, phosphorus, iron, and ars enic may be 
trled^ TMgitalis, ancTTo a less extent stiqphanthus, have gained a reputa- 
tion in the treatment of subnormal blood-pressure ; but my investigations 
have show n that, jvd(]ed by the methods in use far obsermng the blood-pressure 
clinically, the internal administration of digitalis does not raise the blood- 
pressure in man. Strychnine also has a considerable reputation in the 
treatment of this condition, especially when present in diphtheria or other 
acute infective diseases. Among other remedies advocated are adrenalin, 
pituitary extract, and ergot. The wearing of an abdominal belt is very 
useful in some cases of Buhnormal blood-pressure. 

vSuPKKNORMAL AkTERIAL PRESSURE ( H YPE RTK N SI 

In pathological hypertension the blood-pressure is perslstenthf above the 
normal of the individual ; temparary supernormal blood-pressure is found, for 
example, in the nervous excitement incidental to medical examination. The 
late Sir Clifford All butt introduced the tenii hyperpiesia to denote a clinical 
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condition in wJiicli there is a persistently-raised blood-pre^ure ip 
of renal diseaf e ^. 

jEtioTo^^and Pathology. — Hyperpiesia is common in late middle age 
and is by no means a senile change. In the case of women it often occurs 
at the time of the menopause. It is more common in males than in females. 
;Jhe condition may be met with in prolonged mental strain or anxiety, in 
individuals who habitually over-indulge in food or tobacco or alcohol, in 
auto-intoxication — especially from the teeth, the tonsils, the accessory nasal 
sinuses, the colon, and the genito-urinary tract, in gout and in lead poisoning. 
Other causes of supernormal blood-pressure are nephritis — more especially 
the chronic interstitial form, in the later stages of hyp erth^ Toidisrn, often in 
the cyanosis of cardiac failure, and usuairy m“*])oIycytlis^ In rare cases 
I associated with chronic interstitial nephritis, it may occur in young children. 
It will thus be seen that the aetiology of supernormal blood-pressure is similar 
to that of arterial hypertrophy (see pages 943-944). 

In the course of time arterial hypertrophy and cardiac hy]>ertrof)hy, mon* 
especially of the left ventricle, tend to de^veloj) : and still later fatty degenera- 
tion in the liypertrophied muscular tissue of the arteries, resulting in a weaken 
ing of the walls of the vessels, and it may be ischaemic fibrosis of the organs 
may occur. These morbid changes are fully dc'seribed on pages 944-945. 
, Supernormal blood- j)vessure is also often a. factor in tlu* causation of 
■ ^theroma. 

' Symptoms, t lie palitojt i.s often plfthoric* and w(‘l) noni*ishf‘fi. There 
iiiay be a complete absence of subjective syni}>(onis for some years. Tin* 
patient is, however, a])t to sufTer from a sensation of fullness and throbbmg 
in the head, lieadache, usually in tin* oc cij>ital region, flushings, tinnitus 
auriumV Sfishes of light before the ey es,“I^djnessrTri som n i a and palpitation. 
The systolic Idood-pressure in cases of simph* hvp(?rpiesia varies from 170 to 
200 mm. ; in cases associated with chronic interstitial n(*phritis it may reach 
even 300 nmi. or more ; and in secondaiy contracted kidney and in polycystic 
disease of the kidneys it varies between IGO and 220 mm. There is evidence* 
of high-tension pulse. The vessel wall may be felt to be uniformly thickened 
—the so-called “ whip-cord ” artery. As the muscular arteries are those 
chiefly affected, the radial and temporal arteries are frequently found to lx* 
involved. There may be tlie physical signs of liypcrtrophy of tin* left 
ventricle, reduplication of tlie second sound over the s(‘y)tum ventriculorum 
and accentuation of tlie aortic second sound. Later on the history may show 
great diversity. Tliis is fully dealt with in vVrteriul Hypertrophy (see pages 
945-946). If atheroma supervenes, the radial and tcunporal arteries fre- 
quently become irregularly thickened and tortuous. 

Diagnosis. — In cases of persistent hypertension and cardio-vascular 
hypertrophy it is necessary to distinguish between hyperpiesia and chronic 
interstitial nephritis, in wliich connection the following are among the points 
whicli should be noted. In hyperpiesia the patient is often pletlioric, witli 
a high colour and well-nourished body, there is absence of symptoms of 
toxaemia, and the urine is of good colour and of normal specific gravity — 
indeed, it differs from healthy urine only in the presence of a trace of albumin 
and occasional casts of granular or hyaline kind ; while in chronic interstitial 
nephritis there is often a sallow tinge in the complexion and loss of weight, 
gastric disturbance is more often that of hypochlorhydria than is the dys- 
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{Kipwlu of hy|)erpi(‘siji, and the urine is of low specific gravity. Eurther points 
in the difieront ial diagnosis of hyperpiesia will be found on pages 945-946. 

Prognosis. -This is dealt with on page 946. 

Treatment. — Treatment is mainly prophylactic, hygienic and dietetic, 
the actual specific treatment being of far less value. 

It is important first of all to review the aetiology of the condition. I 
would especially urge the importance of a searching inquiry for auto-into:^ca- 
tion — especially from tlie teeth (including X-ray examination), the tonsils, tlie 
accessory nasal sinuses, the colon, and the genito- urinary tract. 

The value of rest, ])oth physical and mental, in the management of high 
blood-pressure is great, and is not sufficiently appreciated. It is sometimes 
necessary to keep the patient in bed, the period varying according to the 
nature of the case. Rest, especially when combined with hepatic stimulation 
and suitable purgatives, may be sufficient. Exercise, provided it be moderate 
and regulated, also ranks high as a therapeutic measure, and this applies 
with suitable discrimination to any period of life. A cardinal rule in all 
cases should be that exercise should not be carried to the point of inducing 
increased frequency of the pulse or respiration, or indications of cardiac 
distress. It is much Vx^tter to abstain from exercise soon after a meal, when 
rest should be enjoined for a period of half an hour to an hour. Walking is an 
excellent form of exercise ; quiet cycling, golf and horse-riding are useful 
in some cases ; wliih* .s])ecial forms of exercises, such as the Swedish form, 
and slow breathing exercises, are not infrequently of value. Sudden exer- 
tion, hurry, straining at stool, and mental .strain of every kind should be 
carefully avoided. 

The quantity of fluid taken with meals should be diminished ; but, on 
the other hand, it is advisable to take a quantity of fluid from 1 to 2 hours 
before m(*als. My usual custom is to order the patient to take 1 or 2 tumblers 
of hot water, pnderably soft or distilh'd, before breakfast and also before 
the midday meal, and perhaps in addition a tumblerful before going to bed. 
A pref('rence is given by some to the mildly alkaline waters. 

S'jiiie N^ ritns lay ui^at enj})liasis upon the necessll v for drastic regulation 
of the diet, and many liatients are in consequence rendered miserable by the 
deprivations to wiiich they are subjected in this respect. Whilst I am of 
opinion that regulation of the diet may be too drastic, 1 believe that the value 
of a regulated diet of moderate latitude may be great, and it is very important 
for the patient to avoid dietary excesses of all kinds, both in regard to the 
quantity and character of the food. In choosing a diet, therefore, for a patient 
suffering from supernormal blood-pressure, we should see that the number and 
bulk of the meals are limited, and that those articles of food which especially 
stimulate the cardio-vascular system are pro])ortionally reduced ; thus, the 
quantity of beef and mutton should be diminished below the proportion 
nrdinarily taken, while the allowance of white meat, such as chicken and 
fish, may be corresj)oiidingly increased. In cases of moderately increased 
arterial pressure, my usual custom is to recommend a fair helping of meat once 
daily on 4 or 5 days in the week, fish and chicken being substituted on the 
remaining days. When the increase in blocwl- pressure is severe, the amount 
of beef and mutton should be decreased still further. Some authorities go 
further than this and recommend a reduction also in the quantity of veal, 
poultry and fish. Meat which has been boiled, and is taken without the 
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broth, is preferable to roasted meat taken with the gravy. Meat extractives, 
such as meat soups and gravies, should certainly be largely diminished or 
totally excluded from the dietary. An adequate supply of carbohydrate foods 
may be allowed, while the proportion of green vegetables and the simpler fruits 
should be increased. Some physicians, and especially Continental physicians, 
attach fi^reat importance to the diminution or exclusion of chlorides from the 
diet. If this view be correct, we should remember that the deprivation of 
the salt usually added at table is not enough ; food-stufis which, before being 
cooked, have the smallest proportion of salt should, therefore, be chosen. 
The late Sir William Roberts recommended chloride of potassium in jdace 
of chloride of sodium as a table-salt, but some have found it disagreeable to 
the taste. An exclusively milk diet for a few days, combined with rest, is 
useful in some cases. Tea and coffee in strict moderation may be allowed in 
most cases. Strict moderation in the use of tobacco should be enjoined. 
With regard to alcohol, ray view is that it is better left alone alto- 
gether. If, however, the increase in arterial pressure be not con'-iderable, 
a moderate amount may be allowed ; and even in cases in which the increase 
of pressure is of severe grade, if the patient be made unhappy by being 
deprived of all alcoholic beverages, it becomes a question whether a certain 
allowance of alcohol should not be made, preferably avoiding wines and 
liqueurs. 

Purgatives are certainly useful in the treatment of supernormal arterial 
pressure, and it should be noted that a slight laxative action of the bowels 
each day is of greater value than an occasional purge. In choosing an 
aperient, saline purgatives, as they induce fluid motions, are the most suitable, 
and should be administered in hot water some time before breakfast. It is 
advisable also to administer some mercurial preparation once a week at bed- 
time. Some writers are of opinion that the administration of mercury results 
additionally in vascular relaxation, and, if this be the case, minute doses of 
calomel may advantageously be given two or three times a day for a few 
weeks occasionally. Sulphur is also supposed by some to reduce the blood- 
pressure, as well as to act on the bowels. The functions of the skin should be 
attended to, and in this connection a warm equable climate and woollen 
underclothing, es])ecially in winter, are to be commended. Cold baths are to 
be avoided ; but a warm bath, the temperature of which is gradually lowered, 
may be taken daily. A Turkish bath once or twice a week, perhaps followed 
by massage, or hot packs about thrice weekly, may be of service. A regulay 
course of balneological treatment is sometimes beneficial, and dilTerent kind< 
of baths, among these being the Aix-les-Bains douche, arc in fashion in this 
country, and especially on the Continent. Recently diathermy been 
advocated by some physicians. Venesection undoubtedly reduces high 
blood-pressure, but in my investigations at the Mount Vernon Hospital 1 
found that, while it certainly acts rapidly, its effects are only transient ; 
at the same time, it is undoubtedly of great value as a temporary measure. 

It is not right, even if it were possible, to lower sujxirnormal blood- 
pressure by drugs which act by diminishing the force of the cardiac 
action. We must, therefore, resort to drugs which are supposed to cause 
dilatation of the blood vessels, especially of the peripheral vessels ; among 
these are sodium nitrite, erythrol tetranitrate, mannitol nitrate, and nitro- 
glycerine. I must say, however, that in my investigations at the Mount 
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Vernon Hospital 1 liad very (li8a[)y)ointin^ results from the administration of 
dru^H in severe de^^rees of suy)ernormal })lood-y)ressure, even with regard to 
their te!n[)orary results. If tliose drugs ])e used, we should see that those 
whos(‘ action is slow(‘st and mf>st y>rolonged are chosen, and administer 
them in increasing doses until the yihysiological effects are obtained, while 
they may be continued in rather smaller doses for considera])le y>eriods in 
suitabh* (‘as(*s. Some authorities believe that the hij)purates and benzoates 
are useful. The iodichis have a great rey)Utation in tlu! treatment of arterial 
disease, but, in the investigations already mentioned, in no case was their 
administration followed by a reduction of blood-yu'cssure. In some cases a 
single dose of 20 to 30 grains of one f>f the iodides at niglit-time is better than 
smaller doses tlire(‘ times a (lav. AVlien the usual j)re]>arations cannot be 
borne, om^ of tlie iodine compounds may la* tried. Some physicians advocate 
thvToid extract. 



SECTION XIII 


VASOMOTOR NEUROSES (ANGIO-NEUROSES) 


Under this heading are described a group of conditions characterised by a 
predominance of symptoms of vasomotor disturbance and by the peculiarity 
of their distribution. Though the vasomotor changes are the proniinoni 
feature, sensory, secretory and trophic disturbances are associated. The 
symptoms of vasomotor neuroses are commonly regarded as due to dis- 
ordered activity of the involuntary or vegetative nervous system. This 
hypothesis, however, is by no means equivalent to the theory that the 
involuntary nervous system is the starting-point of the condition. From 
this point of view, Raynaud's disease is regarded as an expression of vaso- 
constrictor spasm, erythro melalgia as the result of vaso-constrictor paralysis, 
and angio-neurotic oadema as an expression of vasomotor irritability. Varia- 
tions in capillary permeability and tone are necessarily included in any 
conception of vasomotor neurosis. Vaso-dilator impulses must play their 
part in the production of these comjdexes, but they are not usfdully included 
in any working hypothesis, so long as the anatomical distribution of the 
nerve fibres that carry these impulses remains in doubt. 

The conditions to be described are called “ neuroses,*' because a patho- 
logical lesion is not an essential part of tlc ir appearance and because they 
tend to occur in persons of an unstable nervous temperament. A hard-and- 
fast distinction is not to be drawn between these diseases occurring as neuroses 
and their occurrence in recognised pathological slates, simh as lesions of the 
spinal cord or brain (tabes dorsalis or hemi j>legia), lesions of peripheral 
nerves (peripheral neuritis), and lesions of vascular channels, or local pressure 
efiects, such as may result from a cervical rib : nor are they separated by 
any rigid line from slighter manifestations of vasomotor instability, such as 
are frequent in women at the climacteric, and in clinical disorders resembling 
exophthalmic goitre. They are undoubtedly akin to such common symptoms 
as flushings, cerebral hyperiBmia, facial congestion, angio-spasm in all its 
varieties, tachycardia (in some of its forms), anginal attacks, migraine, 
vertigo, tinnitus aurium, universal or circumscribed hyperidrosis, and gastric 
disorders of certain functional types. 


RAYNAUD'S DISEASE 
Synonym. — Symmetrical Gangrene. 

Definition. — A paroxjrsmal affection of the blood vessels of the extremi- 
ties, frequently symmetrical, characterised by persistent ischromia or a 
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juissive hyper»mia, which leads to disturbance of function, or to a loss of 
vitality with necrosis. 

Etiology. — If the disease is regarded as an independent affection in 
which pathological changes in tissue structure are not responsible for the 
symptoms there is no actual cause. The affection is more common in women 
than in men, and occurs at any age, though most frequent in the second and 
third deeadee. It is chiefly due to a neuropathic diathesis ; there may, ^ 
therefore, be a congenital predisposition, or the affection may occur in more 
than one member of a family, and it is associated with hysteria, epilepsy 
and traumatic neuroses. Intestinal toxEemia is often a causative factor. ^ ^ 
Anm mia, exh ausjbiqn and con geni tal narro^ess of the aorta (Oppenheim) 
predispose to it. '~TTr“sbnJftimes cojapKca^^ the spinal cord,/ 

for example, tabes dorsalis, syringomyelia, disseminate sclerosis and tumours, 'f/. 
A proportion of cases are due to sjphilis, as was first suggested by Hutchin-' 
son ; this may be congenital dr acquired, and is said to be associated with 
syphilitic endar^ritis in some cases. Cases due to malaria have been re- / 
ported. Xead and” tobacco are possible factors , with regard to the latter, 
its importance in thiombo-angitis obliterans, intermittent claudication and 
certain forms of angina is of interest. The condition has occasionally been 
observed after acute infections. Exposure to cold, mental emotion and 
trauma an* exciting causes. 

Pathology. — As an independent affection, a pure neurosis, it has no 

pathology. It is probably a v ascular spasm , affecting arieKs, 

and veins. Peripheral nerve changes have been observ^ and are probably 
secondary. Dehio observed endarteritis and endophlebitis. Vasculai’ 
changes are not always present ; also they may be secondary. When due 
to syphilis or disease of the nervous system, the pathology is that of the 
primary disease. 

Symptoms. — The affection is ciiaracteristically paroxysmal. It may be 
preceded by great pain in the wliole extremity, especially in its distal part, 
increasing with the onset, and becoming intense. The discomfort is not 
always limited to the extremity. The attack itself begins in the fingers or 
toes, with uuiTibness and tingling, or pain. Later these parts are noticed 
to be white and cold, or waxen-white like dead fingers (local syncope ) ; the 
vessels in tliis stage are contracted, so that no blood enters the part. Aiter 
an interval of perhaps an hour or two, the fingers or toes become red and hot 
{active hyperwmia) ; the vessels dilate widely in this stage. More commonly 
there is an intervening period of local asphyxia^ during which the affected 
part is deeply cyanosed — blue or blue-black — a condition which may persist, 
with variations, for days, weeks or months. It may be accompanied by 
swelling of the part. The process gradually subsides, or is followed by the 
stage of hyperreraia, and recovery occurs. Alternatively, gangrene develops, 
with the appearance of small black spots or vesicles filled with bloody fluid. 
These burst and a black scab forms, which gradually separates, leaving a 
scar, or an ulcer that heals slowly. In this way the pad of a finger may 
necrose, or the necrosis may involve the tip of the finger, the terminal phalanx, 
or the whole finger. More than one finger or toe may be lost in very severe 
cases. A lino of demarcation gradually forms and the necrotic part, separates. 
Movements of the affected part are stiff and slow, and their sensibility for 
all kinds of sensation is greatly diminished. In some easels the edges of 
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the ears, the tip of the nose, the chin, the lips and the eyelids are 
affected. 

Mental depression accompanies a moderate or severe form of Raynaud’s 
disease, and gastric disturbance ; for example, anorexia and vomiting may 
precede or accompany an attack. Osier reported a case complicated with 
three attacks of aphasia with hemiplegia, ending in recovery. There may be 
affections of the special senses (hemiopia, deafness, tinnitus and affections of 
the sense of taste), and albuminuria, glycosuria and lisemoglobimiria have 
been observed. An associated multiple arthritis is sometimes seen. Th( 
chronic form may progress to scleroderma ; occasionally true generalised 
scleroderma liegins with features of Raynaud’s disease. 

A severe attack lasts from 2 to 4 months or even longer. There may be 
no furtlier attack, or there may be a recurrence after an interval of a year or 
more. 

Mild degrees of Raynaud's disease scarcely merit the title, and are rela- 
tively common. Only a part of a finger, or one finger, or the fingers alone, 
or the hand as far as the wrist (often also the toes), go numb and white in 
winter or when bathing, and with a warmer temperature there returns the 
stage of active hypersemia — the so-called “ beef-steak ” hand. The circula- 
tion may return to normal without a marked stage of hyperaemia. ChilblaiiiK 
belong to this group of vasomotor manifestations, and severe chilblains 
may lead to superficial necrosis. Transition forms between erythromelalgia 
and Raynaud’s disease have been described. 

Diagnosis. — Raynaud’s disease differs from fr o st -bi te in that the 
sequence of events in the former is usually syncope, cyanosis, hyperaemia, 
while in the latter it is hyperaemia, cyanosis, syncope. In mild and more 
chronic forma of the disease, the differential diagnosis from acroj^arfiesthesia 
may be required. The age of onset is different. In general, acroparastliesia 
is a subjective complaint. The feeling of numbness and tingling is continuous, 
and sometimes painful, and in rare cases there is evident [lallor of the finger- 
tips, but asphyxia and necrosis do not occur. The toes are rarely affected. 
Local gangrene of the toes occurs in senile and diabetic arterial disease. In 
both conditions arterial disease is a marked feature, and .the pulse in the 
dorsalis pedis artery is generally imperceptible ; the latter condition i.s 
obvious in the accompanying glycosuria. The differential diagnosis from 
thrombo- angitis oblitieja^g is more difficult, since it occurs in the age period 
in^which fiavnaud’s disease is most common, and in its early stages may 
closely resemble Raynaud’s disease. The points of importance are its 
occurrence in male Jews of Polish extraction, excessive cigarette smoking, 
the asymmetrical distribution, and accompanying obliterative endarteritis 
and thrombosis of the vessels of the affected limb. As Osier remarks, 
necrosis in Raynaud’s disease is a simple matter, as simple as if a string wer(' 
tied tightly round a finger-tip. To this extent the possibility of self-mutila- 
tion requires mention. Leprosy is recognised l>y its specific characteristics. 
E ry ^rom elalg i^ is not paroxysmal, is accompanied by swelling, does not 
invoI^n^15aT^ncopc, does not proceed to gangrene, and is aggravated by 
dependence of the part affected and by warmth. 

Prognosis. — The prognosis to life is good, though in rare cases septic 
infection may cause death. Severe attacks are resistant to treatment. 
Relapses are common, but the attacks may subside as the patient gets older. 
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Treatment. -Syphilis, maiariji, lead and tobacco, as potential factors, 
furnish, when present, direct indications for treatment. Measures to improve 
t he geneiiii htialth, to stnuigthen the nervous system, and to protect the patient 
from worry and excitement sliould l>e employed. Careful investigation of 
the alimentary canal sliould be made for any cause of toxtemia, and any 
tendency to int(\stinal stasis should be corrected. In our ojiiniim this factor 
is one of great imjiortance in tint causation of the disease. General hygienic 
measurers, attention to clothing and choice of a suitable climate are matters 
for consideration. During an attack, ]>hysical and mental rest and warmth 
are urgently required. affected limb should be elevaltxl and wrapped 

in cotton wool. Great care should be taken to avoid slight injuries, such as 
might result from tight boots and the cutting of corns or nails. Gentle 
massage and dry warmtli to the extremities may be of benefit. Electrical 
treatment is of definite benefit in the majority of eases. According to 
Cuinberbatcii, tlic galvanic current is the most eileetive method ; he emjdoys 
(liatheriuy, however, as a ])reliminary measure in those cases in which there 
IS gangrene, ibis to lie followed by the use of the galvanic current after the 
niierosed pottions have se]>arated and the ]>arts are com])letely healed. 
TreatimuiT by tJie galvanic current lessens the frequency and severity of the 
attacks, and the patients note a feeling of well-being alter each treatment. 
He a])])lies the kathode to the spine over the cervical (or lumbar) enlargement 
ef the cord. Tiie hands (or f(‘el) should be immersed in warm water and con- 
nected to the anode. A (airrent of 20 to 25 niilliamperes should be jiassed for 
20 minutes. Treatment should be given thrice weekly. TJiyroid extract is 
well worth a trial, but other drugs are of little value, though calcium lactate 
in 15-grain doses, given three or four times daily, has proved useful in some 
eases. The drug sometimes relieves chilblains, (/hloral or morphine may be., 
givcni for t he relief of severe ])ain. , 


ACUOFARiESTHEBlA 

Definition. — A vasomotor neurosis, characterised by paraesthesise of 
fdie hands, (ispeeially affecting the finger-tips. 

iEtiology. — The condition is usually observed in women, especially at the 
climacteric. It rarely occurs before the age of 30. It is frequently associ- 
ated with a neuropathic diathesis and a lowered vitality due to any cause. 
General causi^s include such conditions as inanition, cache.xia, aiuemia and 
pregnaiH-y. Local causes are exposure to cold, particularly cold water, 
or U) alttnnate hot and cold water as experienced by washerwomen. 

Symptoms. — The onset is insidious and the symptoms are almost 
entirely subjective. The affection is often limited to one hand or certain 
fingers, the toes rarely being affected. The patient complains of numbness, 
tingling, formication of the fingers or tenderness of the finger-tips. Then' 
may be slight loss of sensibility in the finger-tips and occasionally evident 
pallor. 

Diagnosis. -The condition is readily distinguished from Raynaud’s 
disease by the absence of local asphyxia. It is important to exclude any 
affections of the 

Prognosis'.'— TB^^omplalnt tends to be continuous and persistent. The 
62 



978 VASOMOTOR NEU ROSES 

outlook regarding recovery is not good, unless the condition is due to a 
recognisable and removable cause. There are, iiowever, no complications. 

Treatment, — This is directed to the removal of the cause, and improve- 
ment of the general health and of the local circulation. Salicylate of soda 
aniJ}XQ.niides are often helpful, and radiant heat and massage are of value. 


ANGIO-NEUKOTJC (EDEMA 

Synonym. — Quincke’s Disease. 

Definition. — A paroxysmal alfection, characterised by the appearance of 
circumscribed cedematous swellings of the skin and subcutaneous tissues of 
transient duration. The mucous membranes are sometimes affected . 

.Etiology. — Heredity is an important factor. Osier reported the case 
of a family in which five generations had been affected, involving 22 
members. The condition is more common in men than in women, and 
generally affects the young. Those attacked are usually of a nervous dis- 
position. Neurasthenia, hysteria and rarely cxoj)hthalmic goitre are associ- 
ated conditions. Garrod has reported a case in which each recurrence of 
periodic hydrarthrosis was attended by circumscribed oodema, either of 
the lips or eyelids. The attacks may coincide with menstruation. The 
exciting cause is generally difficult to determine. It may be mental emotion, 
exposure to cold, or trauma. Local trauma sometimes determines not only 
the onset but the site of an attack, as in a case recently reported in which 
riding provoked an attack on the inner aspect of the thighs and knees. 

Pathology. — In the absence of a known pathology various theories 
have been advanced to explain the condition. Local venous spasm, a direct 
nervous influence on capillary walls, as a result of which the permeability 
of the vessels is increas(3d, and, more recently, the local action of a circulating 
toxin on the capillary walls, are theories which have obtained 8upj)ort. 
With regard 1o the last named, Garrod has drawn attention to the joint 
swellings that frequently accompany erythematous and urticarial rashes 
resulting from known toxic causes. Such conditions form a part of the 
clinical picture of serum sickness, or may occur after taking certain articles 
of diet, or as the result of stings of insects or nettles, ddiis thesis illustrates 
the present view of angio-neurotic oedema as being a local expression of the 
presence of a circulating toxin, prone to occur in persons of nervous tempera- 
ment, rather than a disease sui generis. The patients often show other signs 
of vagotonia, especially in their sensitiveness to foreign proteins. 

Symptoms. — The complaint takes the form of acute circumscribed 
swellings of the skin and subcutaneous tissues, 1 to 4 inches in diameter. 
The swellings are rounded, painless, rarely itch, and are generally pale or 
sometimes redder than tlie surrounding skin, from which they stand out 
prominently. They may develop simultaneously in different parts of the 
body, and disappear in a short time. They may recur repeatedly, or only 
after a period of years ; the recurrence is occasionally periodic. They occur 
most commonly in the eyelids, lips, cheeks and backs of the hands, and are 
asymmetrical. The whole side of the face, one side of the scrotum, the penis, 
a wLole limb, or in fact any part of the skin, may be involved. The pharynx, 
tongue and conjunctivse may be im})licated. (Edema of the glottis is very 
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rare, and baa [)rovcd fatal. Swelling nf mucous membranes may lead 1<> 
symptoms of gastro-intestinal disturbance, sucli as nausea, vomiting and 
abdominal pain (colic). Cases in which hiomurrhage from mucous mem- 
branes, stomach, bronchi, bladder, etc., occurred have been reported. 
HaBmoglobinuria has been observed ; in such a case a Wassermann test 
is indicated. Th(i attacks are generally afebrile, and there is no constitu- 
tional disturbance, unless the stomach or intestine is involved. 

Course.- -This is variable. Recurrence is frequent, often at intervals 
of 3 to 1 weeks, but sometimes after long intervals. It is rarely periodic. 

Diagnosis. — The complaint is so characteristic, in the sud(^n onset 
and rapid , subsidence of asymmetrical rounded swellings, that it is hardly 
likely to be confused with other affections. The condition is nearly allied 
to urticaria, from which it is distinguished by the circumscribed and deep- 
seated nature of the sw^ellings and the absence of itching. No distinction 
is made between angio-neurotic mdema and giant urticaria. 

Treatment. — -The general health must receive first attention, and a 
saline purge is indicated. Both arsenic and quinine have been warmly 
advocated. It is ad\d8able to avoid any ])articular protein in the food which 
is foimd to excite attacks. When the attacks occur after a particular meal 
of the day, a capsule containing 1 to 2 grains of j)eptone half an hour before 
that nuial appeiirs to have an effect in temporarily desensitising the body 
against foreign protein. This, combined with 5 to 7J minims of the tincture 
of belladonna and 10 to 15 grains of calcium lactate after meals, has pre- 
vented recurrences in several cases. The former drug diminishes the vagal 
hypersensitivcncss, and the latter increasCvS the viscosity of the blood. On 
of the most useful forms of treatment for the relief of the paroxysm is a sub- 
cutaneous injection of 3 to 7 minims of hquor adrenahn. hydrochlorid. This 
excites the antagonistic action of the sympathetic. When the tongue is in 
voh^cd the patient should be given one or Two of Armour s suprarenal tablets 
to suck, rituitrin injections have also he(;n recommended. Bromide is often 
helpful as an additional measure when tlie symptoms are marked. In 
severe cases the intravenous injection of small doses of pejitone might be 
considered. Autgl ^ ^miollie rajiy has proved useful in some cases. 

Intermittent Hydrarthrosis, which is described fully under “ Diseases of 
the Joints ” (p. 1256), presents some interesting affinities with the vasomotor 
neuroses, particularly in its association wuth angio-neurotic oedema. 


ERYTHROMELALGTA 

Definition. — A rare condition characterised by pain and redness of the 
skin at the distal parts of the feet, and less often of tlie hands. 

i£tiology. — Little is known of the aetiology of the disease. Men are more 
frequently affected than women. The condition may occur in tlie course of 
a disease of the central nervous system, such as hemiplegia, disease of the 
cauda equina, and disseminate sclerosis. Exposure to cold is the important 
exciting cause. 

Pathology. — Disease of the peripheral arteries — a chronic endarteritis — 
has ]>een described in three cases by Batty Shaw. Changes in t)ie jieripheral 
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nerves have been held responsible, and Weir Mitchell found marked degenera^ 
tion of the fine nerve branches in one case. Others regard the malady as an 
angio-neurosis, the antithesis of acroparsesthesia and Raynaud’s disease, and 
possibly a primary involvement of the vaso-dilators. The suggestion has 
also been put forward that it is due to a spinal disease, involving the lateral 
grey matter of the cord. 

Symptoms. — The first case was described by Weir Mitchell, and was that 
of a sailor, aged 40, whose first complaint, following an African fever, was of 
dull, heavy pains at first in the left, and soon after in the right foot. There 
was no swelling at first. When at rest he was comfortable, and the feet 
were not painful ; after walking the feet were swollen. They scarcely pitted 
on pressure, but were purple with congestion ; the veins were everywhere 
singularly enlarged, and the arteries were throbbing visibly. The whole foot 
was said to be aching and burning, but above the ankle there was Tieither 
swelling, pain . . . nor flushing.” 

Pain is generally the lirst symptom, rapidly followed by redness and 
swelling, most marked in the terminal phalanges of the toes or fingers. The 
pain is generally severe ; at first it occurs only in the evening, but later it 
becomes chronic or remittent and may be agonising. The redness may 
increase to cyanosis. The swelling is more marked in the latter part of the 
day, and is aggravated by standing, walking, dependence of the limb and by 
heat. These symptoms are relieved by cold and recumbency. Hyperidrosis 
of the affected part is not uncommon. The condition may he complicated 
by general weakness, vertigo, headache, palpitations and tachycardia. Its 
con^licatijQD with er ythraBniia has been described. 

Prognosis. — The complaint is intractable, and tends to persist, with 
exacerbations and remi88ion.s, for many years. 

Treatment. — Faradism and cold have been recommended. Analgesics 
are required for the relief of yiam, which may even necessitate amputation 
(Shaw). Excision of the nerve supplying the affected parts has been followed 
by relief (Dehio, Weir Mitchell) ; gangrene has, however, resulted from this 
operation. 


MILROY^S DISEASE 
Synonym. — Hereditary (Edema. 

DefiniUon. — In 1892 Milroy described a persistent cedeina of the legs, 
occurring in the absence of any of the known causes of oedema, affecting 
members of the same family in successive generations. 

iEtiology. — The disease has occurred in six generations of the same family, 
but the percentage of incidence in the families has varied greatly. It is apt 
to appear in neurotic families. Both sexes are aflected about equally, and 
the Oedema may either appear soon after birth, or its onset may be delayed 
even to adult life. ^ 

Pathology.— Nothing is known of the pathology of the condition. There 
is no evidence of venous or lymphatic obstruction. 

Symptoms. -Only the legs are affected, and these to a variable extent. 
Thus the swelling raaj^be limite^d to the ankles; it usually does not extend 
beyond the knees, but may reach the Ihighstu long-standing cases. Gradually 
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the affected part becomes hard and brawny. The swelling increases in the 
standing posture, and, once established, it is permanent. There is no pain 
or redness, the veins are not enlarged, and the general health is not affected, 
lii some cases there are acute attacks accompanied by fever and pain. 
Diagnosis.— This is made on the familial incidence, and the absence 
of all other recognised causes of oedema. 

Prognosis. — The affection does not tend to shorten life. 

Treatment. — The affected parts should always be kept bandaged with 
cr^jie, as by this means the swelling can be kept under control, and the patient 
remains capable of strenuous exertion ; but if such measures be not employed 
the oedema gradually extends. Acute attacks may require opium internally, 
and evaporating lotions locally. 

W. Langdon Brown. 

(Jkoffrf.y Kvans. 



SECTION XIV 


DISEASES OF THE RESPIRATORY SYSTEM 

THE PHYSICAL SIGNS IN THE CHEST IN HEALTH 
AND DISEASE 

Accurate diagnosis in diseases of the air-passages and lungs depends very 
largely upon careful observation and record of physical signs, especially in 
their relation to subjective syinptonis. Unfortunately, there is no strict 
uniformity in regard to the nomenclature of physical signs. It is, therefore, 
desirable to define explicitly the sense in which the various technical terms 
used in this section are employed. At the outset, it is well to emj)hasise 
the importance of a careful and methodical examination in every case. The 
magistral sequence of inspection, palpation, ])ercussion, auscultation and 
mensuration has more than the sanction of tradition to commend it. Unless 
confined to bed, the patient should be examined both in the erect and recum- 
bent positions in all cases of difficulty. 

Inspection. — The patient being placed in a good light, the configura- 
tion of the chest, the range and character of the respiratory movements, 
and the position of th(^ cardiac pulsations should be carefully noted. Most 
of the terms used in this connection, such as tlattening, retraction, recession 
of intercostal spaces and diminished movement arc self-explanatory. 

The respiration may be unduly slow or rapid. Quickening of the rate is 
referred to as liyperpnoea, and if associated with distre^ss— as dyspnoea. 

Dyspncjea may be ins])iratory, expiratory, or spasmodic. A peculiar 
periodic disturbance of the respiratory rhythm is that referred to as Cheync- 
8tokes breathing. In this condition, the respiratory movements wax and 
wane in sLort periods of dyspnma, each followed by an interval of apiima oi 
c>essation of respiration lasting uj) to 30 or 40 seconds. It is due to deficient 
aeration of the blood and is met with in respiratory, cardiac and renal dis(^ase, 
and also in cerebral lesions and after .some poisons. 

A variety of grouped breathing is Biot’s breathing, sometimes seen in 
tuberculous meningitis. The liyperpnoeic perrod consists of a few breatlrs. 
deep or of increasing depth, followed by apnoea v/ithout the waning. 

Certain abnormal forms of chest configuration are described : The g/q/ . 
I^hjbhinqid or pterygoid type of che.st is long, narrow and fiat, with winging of 
the scapiila}, the subcostal angle is narrow and the up])er interspaces ar(‘ 
wide. The eniphysemMous or barrel-shaped chest is l>road and roun(h‘.d, 
the angle of XudovicI is prominent, the subcostal angh‘ is wide, and the 
fnovements are restricted. The 'pige mjjyrcas l is characterised by prominence* 
of the sternum, witli sloping anterior thoracic walls. The fminel breast is 
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the converse of this, with depression of the lower end of the sternum and of 
the cartilages attached to it. 

Palpation. — Vocal fremitus or tactile fremitus is the vibration felt 
over the lung when the hand is placed flat upon the chest-wall without 
pressure and the patient says “ ninety-nine ” or some other resonant syllables. 
Vocal fremitus may be increased, decreased or absent in disease. 

Tu^ ye fremitus. — The similar vibration felt during cough. 

Rbonclial fremitus. — The vibrations communicated to the chest-wall 
by sonorous rhonchi and felt by the hand in bronchitis. 

Friction fremitus or pleural fremitus. — A rubbing sensation com- 
municated to the palpating hand in certain cases of dry pleurisy. A 
similar fremitus is occasionally felt in pericarditis. 

Percussion. — This consists in tapping the chest-wall over the lung and 
observing the note produced and the sense of resistance felt. Percussion 
may be direct on to the chest-wall or mediate, when the tap is made on to 
a finger or an instrument })laced on the chest. The applied finger or instru- 
ment is called the pleximeter, the tapping finger or instrument, the plessor. 
Percussion should always be light, except over very muscular parts of the 
chest. 

Normal resonance is the note obtained over healthy lung tissue. 

Hyper-resonance is an increased resonance, with diminished sense of 
resistance obtained over emphysematous lung tissue. 

Dullness is diminution or loss of resonance, with increase in the sense 
of resistance. Various degrees of dullness are described, such as impaired 
percussion, slight dullness, fiat, wooden or stony note. 

Tympanitic resonance — a hollow drum-like note. 

Skodaic resonance — a clear, high-pitched note intermediate in char- 
acter between the hyper-resonant and tympanitic notes. 

Cracked-pot sound — or bruit de pot frit — a hollow note with a slight 
jingle added to it, obtained by smart percussion over a fair-sized cavity. 
It is also lioard on percussion of a crying baby. 

Auscultation. — The breath sounds should be listened to first, then the 
adventitious or added sounds, and lastly the vocal resonance. 

Breath Sounds. — The following varieties of breath sounds may be 
differentiated : 

Vesicular breathing. — The normal respiratory murmur or faint rustling 
sound audible during inspiration and expiration, the former phase being 
two or three times as long as the latter. The pause between inspiration and 
expiration is short. 

Cog-wheel, jerky or interrupted breathing is a form of vesicular breathing 
in whicii inspiration waxes and wanes, or is divided into two or more parts. 

Haisli, exaggerated or puerile breathing. — An intense form of vesicular 
breathing heard in children arui in some forms of emphysema. 

Vesicular breathing with }>rolonged expiration. — There is no alteration in 
the intensity or pitch of inspiration, but expiration is more prolonged and 
often harsher. 

Absent, diminished, weak and suppres.scd breathing are self-explanatory. 

Bronchial breathing. — The pitch of both inspiration and expiraiion is 
raised- Expiration is as long as inspiration and is separated from it by a 
distinct pause. 
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Broncho-vesicular and vesiculo-bronchial breathing are incomplete forms of 
bronchial breathing in which inspiration or expiration respectively assume 
the bronchial type. 

Tubular breathing is a peculiar form of high-pitched bronchial breathing 
of whiffing character, sounding as if produced close under the stethoscope. 
This term is often used as if synonymous with bronchial breathing, but 
should be restricted to breathing of the type just described, which is only 
heard in consolidation from lobar pneumonia and broncho-pneiimonia and 
in collapse of the lung, including that form associated with pleural effusion. 

Oavemous breathing is bronchial in type, but both inspiration and expira- 
tion have a })eculiar hollow character. Expiration is hollower and more 
prolonged than inspiration. 

Broncho-cavernous breathing is incomplete cavernous breathing, inspira- 
tion being bronchial, while expiration is cavernous. 

Amphoric breathing. — An intense form of cavernous breathing, often 
having a very hollow metallic sound. 

Adventitious Sounds. — These were formerly divided into dry and 
moist. The former are now called rhonchi, the latter rales. 

Ilhonchi are musical sounds [)roduced by the jiassage of air over 
mucus or muco-pus in the bronchi. Those arising in the larger tubes are 
called sonorous rhonchi, those in the smaller tubes sibilant or whistling 
rhonchi. 

Rales are bubbling or crackling sounds produced in the bronchi or alveoli 
by the passage of air- through fluid exudate or secretion. They are usually 
divided into bubbling and crackling rales. Bubbling rales are beard when 
the lung tissue is still spongy. Cra(.‘kling or crepitant rales are produced 
in consolidated or softening areas of lung. Both varieties are arbitrarily 
subdivided into fine, medium and coarse rales Crepitant rales are some- 
times referred to as creps ” ; this practice may lead to confusion with 
crepitation and is better avoided. Crepitant rales were formerly calhxi 
consonating, bubbling rales non-consonating. Gurgling rales are coarse, 
low-pitched rales, usually heard over a cavity, especially after cough. 

Crepitations are fine “ hair-like ” crackling sounds. They may be pro 
duced either in the pleura or in the lung. In the latter they occur only in 
pneumonia, broncho-pneumonia, collapse and oedema. They arc beard 
chiefly with inspiration and may be increased in number and intensity by 
coughing, A coarse variety heard in resolving pneumonic lung is called 
redux crepitation. 

Pleural crepitations are fine sounds of similar character occurring in the 
early or dry stage of pleurisy. They are heard rather towards the end of 
inspiration and are usually unaffected by cough. 

Friction is a coarse rubbing, creaking or grating sound heard in pleurisy 
when there is rough exudate on the pleural surfaces. It may occur with 
either inspiration or expiration or with both. 

Stridor is a loud, coarse sound, heard chiefly during inspiration in cases of 
obstruction of the larynx, trachea or main bronchi. It is louder and lower 
pitched than a rhonchus. 

Post-tussive suction is a hissing sound, audible directly after cough. It is 
heard only over a cavity, and is caused by the influx of air to replace that 
expelled by cough. 
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Veil^ pufi of Skoda oi Laeanec is a pu&xg sound heard towards the end of 
inspiration. It is said to indicate small and sacculated bronohiectatic 
dilatations. 

Metallic tinkling and amphoric echo are terms used to describe the quality 
of certain sounds produced near a very large cavity or a pneumothorax, in 
breathing or coughing, or by the heart’s action. The latter is practically 
a low-pitched variety of the former. 

Succusaion splash is a splashing sound produced in a hydro- or pyopneumo- 
thorax by shaking the patient, or getting him to shake his thorax. If a 
gastric splash can be excluded, it is pathognomonic of a pleural or subphrenic 
hydro- or pyopneumo-thorax. 

Bell sound or hruit d^airain . — A ringing sound heard on auscult ation ove r 
a pneumothorax or anv large ^A irif y when ^ j^nin^jikeed hat bn TEe chest- 
wall oyer the3^ r-<?Qntaining space is ta pped by ^ second IsbThT 
sound 18 dflim audible on flicking with the finger and thumib over the chest- 
wall under similar conditions. 

Voice Sounds or Voice Conduction. 

Vocal resonance is the muffled sound on listening over normal lung 
when the [)atient articulates “ ninety-nine ” or some other resonant syllables. 

Bronchophony is an increase in the intensity of the normal vocal resonance. 

Pectoriloquy is conduction of the articulate voice sounds which are clearly 
heard as if sp(.)kon into the stethoscope. It is best appreciated by auscultat- 
ing the whispered voice, and is then called whispering pectoriloquy. 

.Ego])hony denotes a peculiar bleating or nasal modification of the 
voice sounds, sometimes present on listening to them through fluid in the 
pleural cavity. 

Physical examination of the chest includes mensuration, estimation of 
vital capacity and examination by the X-rays wdien these are necessary. 

V^ital capacity is determined by a spirometer, w’hich measures the amount 
of air which can be expired by a full expiration after the deepest jtossible 
inspiration. The average for an adult man is about 3600 c.c. The vital 
capacity is diminished in many diseases of the respiratory system, notably in 
acute ])iieumonia, pulmonary tuberculosis and in attacks of asthma. 

R. A. Young. 

G. E. Beaumont. 


DISEASES OF THE NOSE 


ACUTE CATARRHAL RHINITIS 

i£tiology. — This affection is part of a coryza or “ cold ” and is produced 
not by one specific bacillus, but by various organisms, some of which are 
present in the throat in health. Among those which are known to be causa- 
tive are Friedlander’s bacillus, Micrococcus catarrhalisy Bacillus septusy 
B. inflxienzcBy pneumococcus, and probably the pyogenic staphylococci and 
streptococci. Its aetiology is, therefore, largely a matter of the relative sus- 
ceptibility of the subject and virulence of the invading organism ; this 
virulence is increased by passage through a susceptible person who often 
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imports colds into a household, and then infects the less susceptible members. 
Chilling of the body lowers the resistance, and, of all things, a draught in a 
hot ill -ventilated room most predisposes to infection ; but an open-air lifc^ 
is the best safeguard against catching cold. Acute rhinitis is also a symptom 
of the infectious fevers, especially of measles and influenza. 

Symptoms. — At first there is a feeling of dryness and discomfort in the 
nose or naso-pharynx, vhth malaise and with or without fever, followed by 
nasal obstruction, watery discharge and often lachrymation and sneezing. 
Later, the discharge becomes muco-purulent. The entire attack usually 
extends over a period of 2 weeks, but a chronic rhinitis may be set up and 
persist indefinitely. Vasomotor rhinorrhoea closely resembles the acute stage 
of a coryza, but is much more variable and transient. 

Complications. — In simple cases, but more often in those due to the 
infectious fevers, acute inflammation of the accessory nasal sinuses, or of the 
ears, may occur. In some cases the inflammation regularly extends down the 
throat and causes laryngitis, tracheitis or bronchitis. 

Treatment. — This is often disappointing and few persons will take the 
trouble to treat a cold efliciently, but singers and other professional voice- 
users, as well as patients subject to bronchitis, should submit to treatment. 
In the earliest stage, it is possible to abort a cold by obtaining free diaphoresis ; 
the patient should be warmly wrapped up in bed and take hot drinks, with 
or without alcohol ; quinine, 5 grains every 2 hours for 3 or 4 doses, or 10 
grains of Dover's powder ; the essential oils of the odoriferous plants are 
excreted by the respiratory tract, and are much used in this connection ; 
onions are a household remedy, cinnamon is efficacious in large doses, 1 
drachm of the essence in hot milk several times a day, and menthol and 
eucalyptol may be used in an atomiser. Especially after the early stage is 
passed, spraying or syringing the nares with warm normal saline, or with 
Dobeirs solution, relieves discomfort and tends to prevent the discharge 
from becoming purulent. 

The frequency and severity of attacks may often be diminished in highly 
susceptible persons by inoculations with an autogenous vaccine prepan‘d 
from organisms derived from the patient's nasal secretion or by a “ stock ” 
vaccine containing the usual causative germs. 


( HKONIC CATARRHAL RHINITIS 

i^tiology. — Simple chronic rhinitis appears to result from frequently 
occurring attacks of coryza, or even from the persistence of a single acute 
attack. Predisposing causes of this persistence are deficient resistance, local 
irritation, auto-intoxication from the gastro-intestinal tract, and reflex 
vasomotor disturbance. Thus we find chronic catarrh associated with 
anssmia, stuffy and over-heated rooms, occupations involving inhalation of 
irritating dust or vapour, excessive smoking, snuff-taking (a commoner 
habit than is generally realised among shop-assistants and clerks who are 
prevented from smoking during working hours), dyspepsia and constipation, 
alcoholism, sexual excess and masturbation. Nasal obstruction is an im- 
portant factor in keeping up chronic catarrh by preventing ventilation of the 
passages, allowing mucus to collect and encouraging the growth of micro- 
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organisms ; in children the presence of adenoids is the commonest cause 
of catarrh. 

Symptoms. — The symptoms are excessive secretion, which may be watery 
or muco j)urulont, and may come forwards to the nostrils or pass backwards 
into the throat (“ post -nasal catarrh *’), and nasal obstruction. Secondary 
results, from the extension of the inflammation, include catarrhal and 
suppurative otitis media, pharyngitis, laryngitis and bronchitis. 

The nasal mucosa may be reddened, but often has a pale, sodden appear- 
ance. The turbinals are swollen and are at first quite soft, but later, when 
definite thickening has occurred, they feel firmer, and no longer shrink after 
the application of cocaine or adrenalin. At this stage the condition may be 
called “ hypertrophic rhinitis/’ and the mucosal thickening, most marked 
over the two ends of the inferior turbinals and over the lower margin of the 
middle turbinal, may form large lobulated masses. 

Diagnosis. — The diagnosis, in cases of hypersecretion, can only be made 
after exfluding by rhinoscopic examination all other causes, such as a foreign 
body, mucous polypus, syphilitic, tuberculous and lupoid ulceration, and, 
more especially, suppuration in any of the accessory sinuses ; in the latter, 
the discharge is not scattered over the nasal passages, but emerges in a local- 
ised stream from one or other of the ostia and reappears in the same situation 
after being removed. The discharge of chronic rhinitis is bilateral, 
and, though often muco-purulent, is never true pus. The diagnosis from vaso- 
motor rhinorrhoea is often diflBcult ; the symptoms of the latter come and go 
with great suddenness, often as a result of definite causes such as going into 
a hot room, and there is complete absence of symptoms between the attacks ; 
a bacteriological examination is often helpful. 

Treatment. — General treatment, directed to the predisposing causes 
mentioned above, is necessary if a good result is to be obtained. Next, 
nasal obstruction must be removed, and operative treatment is called for if 
the cause be aden()id>s, deviation of the septum, or great hypertrophy of the 
extremities of the inferior turbinal bodies. For details, the reader is referred 
to surgical works ; but it must be emphasised that the valuable secreting 
.surfac*- of th'‘ nasal mucosa must not l>e recklessly sacrificed, and that large 
portion.s of inferior turbinal must on no account be removed, nor should 
every slight deviation of the septum be submitted to operation, for it is 
rarely quire straight. When the turbinal enlargement is soft and shrinks 
after the applications of cocaine, the galvano-cautery should be used under 
local aiifcsthesia to draw one or two lines along the length of the inferior 
turbinal, the result of which is to produce a scar binding the mucosa to the 
1 ) 0 nt‘. \Vnicn the case has not gone on to definite hypertrophy, the most 
valuable form of local treatment is cleansing of the nasal passages. The 
lotion must be warm, about 90*^ F., and quite unirritating ; for this reason 
it should have approximately the same specific gravity as serum, and normal 
saline solution does very well. A mildly antiseptic and alkaline lotion 
usually to be preferred, of which DobelTs solution is the type, such as sodium 
bicarbonat(i, grs. iij ; sodium chloride, gra. iij ; carbolic acid, gr. i ; glycerine, 
mxlv; water, ^i. A convenient instrument for the purpose is a small 
rubber ball of a capacity of 2 oz. with a blunt nozzle moulded in one piece, 
which is slowly emptied into the nostril, while the patient breathes deeply 
through th (3 mouth and inclines the head forward over a basin ; in this way 
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the palate is raised and the lotion passes through the naso-pharynx and 
out by the other nostril. The nose must not be violently blown afterwards, 
nor must any force be used during syringing, or fluid may be injected into 
the Eustachian tubes. Occasionally syringing causes headache, in which 
case the lotion may be used in a coarse spray-producer. Chronic nasal 
catarrh is, however, in certain cases notoriously resistant to treatment, 
especially under the conditions of civilised town life ; indeed, many sufferers 
found themselves better in the wet and exposure of life in the trenches. 
Vaccine therapy is uncertain in its effect, but gives good results in a propor- 
tion of cases ; an autogenous vaccine should be prepared from the patient’s 
nasal secretion. 


RHINITIS SICCA 

This is a condition which results from failure of the nasal mucosa to 
secrete enough fluid to saturate the inspired air without itself becoming dry, 
and is frequently accompanied by dryness of the pharynx and larynx. 

iCtiology. — The cause is found in any constitutional disturbance whicn 
interferes with free nasal circulation and secretion, such as anssmia, dyspepsia 
or alcoholism, and in breathing unusually hot dry air, as by cooks or 
stokers. As a temporary disturbance it is a usual accompaniment of any 
febrile condition. 

Symptoms. — Small dark scabs of dry mucus are found especially where 
the current of air most impinges, on the front end of the middle turbinal and 
more particularly on the anterior inferior portion of the septum. In the 
latter situation the scabs are removed by blowing or picking and leave a small 
erosion, which is the commonest source of epistaxis. Sometimes the septal 
cartilage is completely perforated ; this, the so-called “ idiopathic perfora- 
tion,” is smooth and round and always limited to the cartilage, which serves 
to distinguish it from syphilitic perforation which usually involves the bony 
septum ; the perforation due to lupus is, like the idiopathic variety, limited 
to the cartilage, but can be distinguished, in the active stage, by the character- 
istic nodules and by coexisting lesions elsewhere. 

Treatment. — This consists in dealing with the anaemia, constipation, etc., 
avoidance of dust and excessive alcohol or tobacco, and the use of an 
emollient spray, such as menthol, grs. x, paraffinum liquiduni, ^i ; or for 
erosions on the front of the septum an ointment, t.q., ung. hydrarg. nitrat., 
^i, vaseline, ad ;^i. 


ATROPHIC RHINITIS 

^Etiology. — Cases usually first come under treatment between the ages of 
15 and 18, but its insidious beginnings date from an earlier age, and a history 
of nasal discharge through childhood is often obtainable. It affects females 
at least three times as often as males. A peculiar physiognomy is to be 
noticed in nearly half the cases ; the skull is brachycephalic, the nose wide 
and flat, and the nostrils broad, and so directed forwards as to be more than 
usually conspicuous. The affection is sometimes unilateral, in which case 
the septum is deflected, and the disease occurs on the wider side. Occasion- 
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ally it is found among several members of a family, which might be the result 
of contagion, but it is also inherited in circumstances where contagion cannot 
apply, and this may be due to inheritance of the disease or merely of the pre- 
disposing physiognoniy. Of the many bacteria found in association with the 
affection, the most important are the Klebs-Locffler bacillus, the Cocco- 
bacillus foBtidus of Perez, and the Cocco-bcLcillus mucosus of Beeritz, but the 
consensus of opinion is that they are secondary and, though helping to produce 
the foetor, are not the primary cause of the disease. The condition occurs 
at too early an age to be the final stage of hypertrophic rhinitis, nor is it 
usually due to accessory-sinus disease, which can be excluded in the majority 
of cases. It is probably the sequel of prolonged purulent rhinitis in childhood, 
which results in the replacement of the ciliated by squamous epithelium, and 
thus destroys the principal agent for the removal of secretion ; the undue 
width of the nasal passages promotes this retention by diminisliing tlie force 
of the expulsive current of air, by drying the secretions and by unduly 
admitting dust and micro-orgaiiisms. In this way crusts of dried mucus 
are formed and decompose, and the resulting inflammation prevents the 
development of tlie turbinals and further increases the widtli of the nasal 
fosste. 

Pathology. -There is a chronic inflammation resulting in sclerosis and 
atrophy of the mucosa ; the ciliated epithelium is replaced by squamous, 
the mucous glands are degenerated and the venous sinuses have disappeared. 
These changes are most marked over the inferior turbinals, and the middle 
turbinals are frequently large and oedematous. The discharge is not pus, 
but miicu.s precipitated by evaporation, mixed with shed epithelial cells 
and teeming with micro-organisms. This collects and dries into large 
greenish- black crusts which give rise to the peculiar sweetish and horriblv 
offensive odour. There is never true ulceration or necrosis of bone. 

Symptoms.— The symptoms are chiefly those of the nasal discharge and 
the offensive stench ; the latter is rarely perceptible to the patient, who 
usually, in established cases, has complete anosmia. There are also obstruc- 
tion from the crusts, dryness of the throat and cough, and often some degree 
of ill-health from toxic absorption. 

The inside of the nose is full of crusts ; the inferior turbinals are reduced 
to mere ridges, the mucosa is pale and thin, and through the widened nasal 
passages the body of the sphenoid and the wall of the pharynx are plainlv 
visil)le. 

Complications. — Infection of an accessory sinus may result by extension 
from the septic nasal cavities, but is not very common ; conversely suppura- 
tion of the sphenoidal or a posterior ethmoidal cell is a possible, and has been 
considered by some authorities as the usual, cause of the affection. The 
lymphoid tissue of the throat is conspicuously absent ; there is often a dry 
pharyngitis and laryngitis, and sometimes the crusting extends to these 
parts, or even down the trachea. Catarrhal and suppurative otitis are 
common, and the disease is thought by many to predispose to pulmonary 
phthisis. 

Prognosis. — As the ciliated epithelium can never be replaced, the affection 
is not truly curable, though regular treatment can keep it in an inoffensive 
condition, and it is common to see a suggestive degree of atrophy of the 
turbinals in yoxing people with rhinitis completely disappear under treatment. 
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Also, the crusting tends to become less troublesome as time goes on and 
ultimately to cease, a state of things which is difficult of explanation. 

Treatment. — The nose must be kept clean by regular syringing with 
a mild alkaline antiseptic lotion, of which a large quantity should be used 
with a Higginson syringe provided with a fine nozzle which cannot block the 
nares. An oily, stimulating or emollient application, such as oleum eucalypti 
15 minims to 1 ounce of paraffinum liquidum, or a 25 per cent, solution of 
glucose in glycerine, may be painted or sprayed into the nose. The crusting 
can be prevented by excluding the air, and when syringing is insufficient, 
this should be done by introducing a plug of gauze or cotton wool loosely 
into the anterior nares. After some weeks of treatment the packing may be 
omitted, but resumed in the event of a relapse. On removal of the plug the 
discharge is seen to be a clear mucus ; if pus is found, it must be traced to its 
source in an accessory sinus. Paraflfin wax may be injected under the 
mucosa, to narrow the nasal passages, but it is liable to slough out, and a 
piece of costal cartilage has been implanted with the same object. Recently 
a plastic operation has been devised to shift the antro-nasal wall inwards 
and has given encouraging results. The treatment of anseinia is important ; 
good food and an open-air life, especially at the seaside, are beneficial. 


MEMBRANOUS OR FIBRINOUS RHINITIS 

The Klebs-Loefiler bacillus produces in the nares two very different clinical 
conditions : a true nasal diphtheria which is then usually of a severe type, 
and a purely local afiection known as fibrinous rhinitis. This latter occurs 
in children and is not associated with any marked constitutional disturbance 
nor followed by paralysis ; it appears to be slightly infectious, as such, but 
not to give rise to true diphtheria, and therefore does not require notification. 

Treatment. — The treatment consists in cleansing the nares wit h the usual 
mild alkaline lotion, and a spray of liquid paraffin ; strong antiseptics and 
forcible removal of the membrane only do harm, and antitoxin is u.seless. 


EPISTAXIS 

.^Etiology. — The causes of epistaxis may be classified as follows : 

Local causes. — Traumatism, including blows on the nose, fracture of the 
base of the skull, surgical operations, foreign bodies ; the small septal erosion 
of rhinitis sicca, which is the commonest of all causes ; malignant disease ; 
angio-fibroma, or “ bleeding polypus,’’ of the septum ; m ultiple telanpec- 
tflfliS 4 uSLpu^ous hereditary affection characterised by numerous mmute dilata- 
tions m the capillaries on the face and mucous membranes of the nose, mouth 
and throat ; the general congestion caused by adenoids ; and sj^philis^ lupus 
and the rarer granulomata, though in these ibe Heeding is usually an 
insignificant symptom. 

General causes. — High blood-pressure, as in arterial disease, chronic 

nephritis, cirrhosis of the liver, violent exertion, extremes of heat and cold, 
congestion at the menstrual period, or “ vicarious menstruation ” ; venous 
congestion, as in mitral stenois, tumours in the thorax or root of the neck, 
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emphysema, bronchitis and whooping-cough ; toxic blood conditions, as 
pernicious anjcmia, leukycmia, purpura, scurvy, and all the acute infectious 
fevers, especially in the prodromal stage. To these may be added rarefaction 
of the air, as in aeroplane ascents and mountaineering, and poisoning by some 
drugs, especially salicylates and quinine. 

The source of the oleedirt^ is, in the large majority of cases, a small spot, 
called Little’s or Kisselbach’s area, situated on the front and lower part of 
the septum just beyond the vestibule. 

Treatment. — Epistaxis, of sufficient severity to call for the attention of 
the doctor, should always be treated, though it is of coui'se of comjjaratively 
little importance in healthy young people ; in oldtu* patients with high blood- 
pressure the loss of blood may l)e beneficial, but the occurrence is so distressing 
and alarming to the patient that other means to lower the pressure should 
be adof)ted. 

The source of the bleeding is so far forward that a pledget of wool intro- 
duced for less than an inch into t he naris, and held by compressing the nostrils, 
will generally control it temporarily. To arrest it and prevent recurrence, 
the bleeding spot must be found, started if necessary with a probe, controlled 
by application of cocaine and adrenalin on a j>lug of wool, and sealed by the 
galvano-cautery at dull-red heat. The use of an emollient ointment during 
the separation of the scab is advisable. In obstinate cases the bleeding may 
recur from another spot or from the opposite, naris, when the treatment must 
be repeated. As in other forms of haemorrhage, a rapid excited heart’s 
action, associated with restle.ssness and fright, is often present, and an in- 
jection of morj)hine is of great value. Calcium lactate is often recommended 
and may be given in 20-grain doses three times a day for 2 or 3 days ; or 
colloidal calcium may be injected subcutaneously. If the bleeding is from 
the usual situation, formal plugging of the nose is seldom called for; but 
sometimes the bleeding proceeds from far^ her back in the nose, or is so profuse 
t hat its situation cannot at first be determined. In such cases the naris should 
bo evenly packed with ribbon-gauze introduced on fon'cps under inspection, 
’rhe older method of plugging the posterior nares is seldom or never required. 
Nasal })lugs quickly become septic, and should ordinarily be removed in 
24 hours ; but they may be kept sweet for several days, should it be necessary 
to retain them, hy moistening them frequently with peroxide of hydrogen. 

MUCOUS POLYPUS 

iEtiology and Pathology. — Nasal [)olypi art‘ rar(i before ]uiberty and are 
somewhat commoner in men than in women. Tliey never grow from the 
septum, inferior meatus or inferior turbinal, but only from the ethmoidal 
region. They are not neoplasms, but are e.ssentially due to a local oedema of 
the mucous membrane ; the swelling thus jiroduced is acted upon by the 
expulsive forces of the nose, and, being so pullexl down and elongated, the 
return How of its blood vessels and lymphatics is further impeded and a 
greater degree of oedema results. All stages of polypus formation may be 
found, ranging from an oedematoiis fringe along the border of the middle 
turbinal to enormous pedunculated masses which block the nose and expand 
its bony walls. In the great majority of cases the cedema is due to inflam- 
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matory infiltration of the mu co-periosteum of the ethmoidal labyrinth and is 
often associated with suppuration in the ethmoidal cells ; sometimes, however, 
the cause is vasomotor disturbance, for polypi are found in cases of hay fever 
and paroxysmal rhinorrhoea. There is also another form, the so-called 
“ choanal polypus,” in which a large single polypus hangs into the naso- 
pharynx from a long pedicle attached within the antrum and passing through 
the ostium into the nose. 

Symptoms. — The cardinal symptoms are nasal obstruction and discharge, 
which is profuse and watery. The symptoms are worse in damp weatlier. 
Cough, headache and asthma are not infrequent, and a loss of tlie power of 
mental concentration often occurs. 

Polypi are smooth, shiny, white, translucent bodies, pedunculated and 
extremely soft and movable to the probe ; their appearance is so characteristic 
that they cannot properly be mistaken for anything else. If they project 
into the nostril they become pinker and more opaque. 

Treatment. — The best method of removal is in most cases with a wire 
snare, a process which can be rendered quite ])ainless with skilful manipula- 
tion and the application of cocaine. Any polypoid mucosa in the neighbour 
hood should be removed with punch -forceps, but the application of caustics 
or the cautery only does harm. Recurrence is common, but becomes less 
rapid if the new polypi are removed at regular intervals before they have 
grown large. Suppuration in the ethmoidal cells and other sinuses must, 
of course, receive treatment. In the worst c-ases, the poly})i are so numerous 
and return so rapidly that the snare cannot deal with them adequat(‘ly ; 
in such they should be removed with a ring-knife or suitable forceps under 
general ansesthesia, together with the softened ethmoidal tissuf^, and any 
suppurating sinuses be opened at the same time. 


PAROXYBMAL OR VASOMOTOR RHINORRHOEA 

In this condition fits of sneezing are associated with a profuse watery nasal 
discharge, irritation of the nasal and conjunctival mucosa^ navsal obstruction, 
and often marked depression and prostration. The discomfort is usually 
worse in the morning, in overheated rooms, or on going out into the cold. 
The rapidity with which the attacks come and go are sufficient to distinguish 
them from an ordinary coryza. The affection usually sliows itself in early 
adolescence and tends to improve with advancing age ; it is distinctly hered- 
itary and may be associated, either in the patient or in his relations, with 
asthma, urticaria or chilblains. Males and females are equally affected, and 
it is most frequent among the cultivated classes ; a mental shock is sometimes 
the starting-point of the attacks. 

Of these cases, hay fever is the best known and most marked variety, and 
is due to specific susceptibility to a proteid substance contained in the pollen 
of certain grasses ; in this Country, attacks begin about the end of May and 
terminate in August. Hay-fever subjects are affected by very ]ninute 
quantities of this toxin, whereas ordinary people are completely immune. 
Other individuals are susceptible to the pollen, seedlets or scent of other 
plants and flowers, and others again to the emanations from horses, cats, 
dogs and other animals ; and recent researches show that asthma, urticaria 
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or rhinorrhcea may be variously produced by many kinds of proteid 
substances, including common and uncommon articles of diet, such as eggs 
or lobsters, in certain people who are specifically susceptible to these 
substances. 

Treatment. — 'J'he determining factors, which should receive attention, 
are lieiglitened irritability of the nervous system, occasionally some intranasal 
abnormality which increases the sensitiveness, and the specific irritant. 
Nervine tonics, strychnine, arsenic and valerian, are indicated, and attention 
to the general health. Hay-fever patients are better in a locality as free as 
possible from pollen ; some remain comparatively well at the seaside, others 
only on board shij), while some have to spend the best days of the year in a 
darkened room. Occasionally great good results from the removal of some 
nasal abnormality, a polypus or a sharp spur impinging on the turbinal, but 
the result of operative treatment is uncertain. In most cases the nares are 
normal, and in many of these a light cauterisation of the most sensitive areas 
is very helpful ; the sites usually chosen are on the upper anterior part of the 
septum, and on the anterior part of the inferior turbinal. True hay-fever 
patients may have their susceptibility to pollen lessened by inoculation with 
diluted extract of pollen ; the use of these extracts, standardised under the 
name of pollaccm, gives excellent results in a large proportion of cases, and, 
more recently, the attempt has been made to test susceptibility to, and to 
immunise against, other proteid ])oisons. 


ACCESSORY-SINUS SUPPURATION 

.£tiology. — In the large majority of cases infection reaches the accessory 
sinuses from the nasal cavity, and may result from a simple coryza or from 
one of the acute infectious fevers. Influenza is especially liable to produce 
disease of the sinuses, which may also be caused by measles, scarlet fever, 
erysipelas, enteric, ])neumonia or small-pox. In addition, antral suppura- 
tion is caused by infection from the teeth, particularly the second bicuspid 
and first two molars, whose sockets are in closest proximity to the antral 
door. The discharge from one sinus readily enters and infects another, 
so that disease of several cavities often coexists. 

Symptoms and Diagnosis. — If the ostium of a suppurating sinus be 
occluded the pus is secreted under pressure, and the local symptoms are 
severe, whereas if the secretion can escape freely there may l^e no symptoms 
except discharge. TIk*! former class of case has been called closed and the 
latter “ open ” empyema. The difference between the two is, however, only 
relative, and many cases are alternating, the severe symptoms being relieved 
by periodical discharge. As the pressure of the pus in the ca\nty depends on 
the rapidity of its secretion, and the degree of occlusion of the ostium by in- 
flammatory swelling, it follows that the closed and open cases correspond 
generally to acute and chronic suppuration ; acute suppuration is usually 
fairly obvious, but some chronic cases with scanty secretion are only to be 
detected after very careful examination and may be for long the undiscovered 
caus<i of post-nasal catarrh, pharyngitis or chronic toxa3mia. 

The sytTiptoms, then, are swelling, pain, tenderness and discharge, to- 
gether with the secondary effects of the suppuration. Swelling is rare ; the 

63 
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bony walls are not bulged by an empyema, and this is a point of distinction 
between it and a tumour or cyst, but occasionally spread of the inflammation 
causes periostitis outside the cavity, or a fistula is formed leading to aii 
abscess. Thus, in frontal sinusitis a swelling may appear at the junction 
of the inner and upper walls of the orbit, displacing the eye downwards and 
outwards, or an abscess may form here and, after opening, leave a fistula. 
Similarly, ethmoidal disease may produce a swelling farther back on the inner 
wall of the orbit, displacing the eyeball outwards. In antral cni])>Tnia. a 
little oedema of the cheek, or slight swelling in the canine fossa, may l)(‘ found, 
but a swollen cheek is more likely to be due to dental periostitis, while any 
definite bulging of its bony walls is an indication of a tumour. Pain is often 
severe in acute cases, and in chronic suppuration there may be considerable 
neuralgic pain. Pain of an intermittent charactc'r, relieved by a sudden 
gush of discharge from the nose, is highly characteristic of sinus disease. The 
pain may be of a local inflammatory character, or may be referred to various 
parts, and of a neuralgic type. In antral suppuration it is over the cheek, or 
may be referred to the supra-orbital region or to the teeth. The pain of 
frontal sinusitis is over the cavity or along the supra-orbital nerve ; that of 
ethmoidal disease is over the nasal bridge, behind the eye or in the temple, 
and in sphenoidal suppuration, in the middle of the head, behind the eye, on 
the vertex or in the occipital region. Tenderness can usually be elicited in 
frontal empyema by percussion over the anterior wall, and ea])ecially by 
pressing upwards against the floor of the cavity : it is less marked in antral 
disease, in the canine fossa. Discharge into the nose is the most iiii])ortant, 
and often the only, symptom. A localised stream of pus in the nose, which 
reappears after removal, is, in the absence of a foreign body, conclusive 
evidence of suppuration in an accessory sinus. The differentiation of tin* 
affected sinus is made by following the pus to its source with a probe and, in 
the case of the antrum, by tapping with a trocar and cannula. The antrum, 
frontal and anterior ethmoidal cells open into the middle meatus, and the 
posterior ethmoidal and sphenoidal into the superior meatus. Further 
assistance is afforded by transillumination and skiagra])hy. Feet or, both 
subjective and objective, is often present, and a serious degree of autcniia 
and ill-health frequently results. 

Complications. — These include pharyngitis, laryngitis, bronchitis, and 
otitis media ; the swallowed pus causes various forms of gastric and intestinal 
disorders, including appendicitis. Acute septicaemia and pyiemia are rare, 
but symptoms of chronic poisoning, such as arthritis and fibrositis, art* 
common. A very important series of complications re.sults from extension of 
the inflammation to surrounding parts : orbital abscess or cellulitis, osteo- 
myelitis of the frontal bone, cerebral abscess, thrombosis of the cavernous 
sinus, paralysis of the oculo-motor nerves and, from the sf)]ienoidal sinus, 
papillcedema and atrophy. 

Treatment# This, in acute cases, consists in rest in bed, hot fomen- 
tations to the affected part, aperients, a light diet, and a few rloses of 
aspirin. Inhalations of mentholised steam at frequent intervals arc of value, 
and may be prepared by adding 10 drops of 25 per cent, solution of menthol 
in spirit to a pint of steaming water in an inhaler. In recent cases of antral 
8up])uration, the cavity should be tapped with trocar and cannula and 
washed out with a warm saline lotion ; this should be repeated daily or every 
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other (lay, and will effect a cure in a proportion of cases in an early stage. 
Frontal Biniisitis has a great^ir tendency to spontaneous cure ; the anterior 
end of the middle turbinal sliould be amputated and occasionally a cannula 
can be [)assed and the cavity washed out. Cases which fail to recover under 
such treatment, and those of chronic suppuration, must be submitted to 
operation. 


SYPHILIS 

Congenital Syphilis 

The early form appears at any time within 3 months after birth, usually 
within the first few' weeks. The symptoms, frequently called “ the snuffles,” 
are those of nasal discharge and obstruction ; the former may be thin and 
ichorous, or purulent and bloodstained, and is often associated with cracks 
and excoriations about the nostrils, upper lip and angles of the mouth ; the 
obstruction may cause attacks of choking and frequently prevents the baby 
from taking tlie breast, and so produces wasting and malnutrition. These 
symptoms are not pathognomonic of sypliilis, but may also be caused by 
catarrhal an<l purulent rhinitis, therefore the diagnosis must be established 
by the concomitant lesions. 

The laU form appears usually about the period of puberty, but may occur 
at any tini(‘ after the age of about 5 years. It is characterised by a slow 
(lestriKitive gummatous infiltration and ulceration, and the symptoms are 
those of nasal catarrh and obstruction, frequently wdth f(Btor and crusting ; 
tliis chronic rhinitis destroys the ciliated epithelium, and may thus cause a 
true atrophic rhinitis wliich persists after the syphilis has become quiescent 
or cured. Congenital syjdiilis is apt to produce a very characteristic “ saddle- 
hack ” flatttming of tlie bridge of the nose. 

Acquired Syphujs 

Primary chancre is sometime^ seen on the ala of the nose, and is accom- 
panied by bubo of the submaxil’.ary and pre-auricular glands, and by much 
induration and s\vt*hing 

Secondary syphiliit dues not produce noticeable symptoms in the nose ; 
there may be rhiiiorrhoea and obstruction associated with hyperaemia of 
the mucosa. 

Ternary syphiliii occurs usually in the form of a diffuse gummatous in- 
filtration and ulceraiiuii, which may proceed to necrosis of any of the bony 
or cartilaginous walls of the nose ; there is profuse purulent discharge, often 
bloodstained, which tends to dry into greenish-black crusts, the odour of 
which is extremely offensive. A localised gumma may occur on the septum, 
wliere it forms a smooth round sw'elling projecting into both nostrils which, 
by its contraction after healing, ])r()diict‘.s a stcej) depression of the bridge 
just, below the nasal bones. Sypliilitic ulceration soinctiines attacks the 
(‘xtci-nal juu’ts of the nose, causing ])er{oration of the ala or destruction of the 
columella, with a eliara* teristi(‘ (hqu'cssion of the nasal ti]). 

Diagnosis. —This seldom pre.sents mucli dilficulty ; the form with crust- 
ing and ozama imitates atrophic rhinitis, but in the latter there is never 
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necrosis or decided ulceration — indeed intranasal necrosis may be considered 
pathognomonic of syphilis. A septal gumma has an appearance identical 
with that of a haematoma, but without the sudden onset and history of 
traumatism. Syphilitic perforations nearly always involve the bone, wliereas 
those due to rhinitis sicca or lupus never do. Some cases of diffuse in- 
filtration resemble lupus; but in the latter there is no necrosis or offensive 
odour, the characteristic nodules are usually to be seen at the edges of the 
lesion, and other patches of lupus may be found on the skin or in the fauces. 
The chief difficulty of diagnosis lies between severe syphilitic infiltration and 
malignant disease, but it can usually be determined by the clinical appear- 
ance, especially by the characteristic edge of the syphilitic ulcer, by the 
examination of an excised portion, by the Wassermann reaction, and by the 
results of anti -syphilitic treatment. 

Treatment. — General treatment must be ver^ prompt and energetic 
to prevent irremediable deformity, and should ordinarily be begun with the 
injection of .salvarsan or of one of its congeners. Of local treatment, the 
lesions should be kept clean by frequent syringing with a saline lotion, to 
which sanitas, lysol or listerine may be added when the odour is offensive, 
and any necrosed bone must be removed as soon as it is loose. 


LUPUS AND TUBERCULOSIS 

.Etiology. — With the exception of the rare occurreno^ of tuberculous 
ulceration as a t(‘rminal infection in advanced phthisis, the lesions produced 
in the nose by lupus and by tuberculosis are indistinguishable ; it apfiears 
that the tubercle bacillus finds in the nasal mucosa a medium unsuitable 
for its development, its virulence is diminished, and it can only producM* 
the modified lesions known as lupus. It is possible, also, that this modifica- 
tion of the bacillus by its sojourn in the nose is the ordinary caus<‘ of lupus ; 
at any rate it is frequently primary in the nares, whence it spreads to tli(^ 
fauces and larynx and on to the facx^, and hands. The dis(‘ase begins most 
frequently between the ages of 15 and 30, is twice as common in females 
as in males, and is usually seen in badly nourished pc^opie of the poorer 
classes. 

Symptoms. — The early lesious are found on tlie antero-inferior part of the 
septum, the nasal floor and the front end of the inferior turbinal, within 
reach of the finger-nail, wliich probably conveys the infection. The cliar- 
acteristic “ a])ple-jelly ’’ nodules are seen, with or without ulceration, the 
latter with rounded slightly raised margins, and tending to spread in some 
directions and cicatrise in others. The lesions are covered by small adherent 
scabs, and perforation of the septal cartilage is common. The abe often 
become involved with destruction of the margin or with perforation, and 
the nostrils may be much narrowed and deformed by scarring, while the 
lachrymal duct is frequently involved. The progress of the disea.se i.s ex- 
tremely slow and may continue over many years. The subjective symptoms 
are nasal obstruction with a slight sticky discharge. 

Diagnosis. — The nares should be examined in all cases of cutaneous 
lupus, for, if the disease remain unhealed in the nose, relay)ses will continually 
occur. In the majority of cases of nasal lupus the diagnosis is cleared up 
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by the presence of lesions or scars on the face, fauces or larynx. The diffi- 
culties of diagnosis are from rhinitis sicca with perforation, and from syphilis. 
The typical brownish nodules are pathognomonic and can always be found by 
careful examination when the lesions are progressing ; they can be made more 
conspicuous by blanching the mucosa with adrenalin. The scabbing of 
rhinitis sicca quickly clears up under simple emollient treatment, while 
the lesions of syphilis are more rapidly progressive and tend to involve 
bone. 

Treatment. — The affected an'as are defined by the appheation of 
adrenalin and thoroughly and carefully scraped away with a sharp spoon, a 
general anaesthetic being employed if the lesions are at all extensive ; small 
lesions and recurrences are de.stroycd with the galvano-cautery. Nascen^ 
iodine by Pfannenatiers method may be employed ; sodium i odide i^'^^ven 
in 7-gTain doses six times a day, while the nose is packed with gauze kept 
moist with peroxide of hydrogen, 10 volume strength, with 5 per cent, of 
acetic acid added ; wdien a marked reaction has been obtained this solution 
should be diluted to half its strength, the iodide being continued as before ; 
the treatment may have to be persisted in for several months. Radium 
IS still under trial, and tuberculin has not established its value in this 
affection. 

Of general treatment, arsenic in full doses, fresh air, cod-liver oil and 
fattening foods are of value. Lupus does not show the same tendency to 
8[)ontaneous cure in the nose as in the larynx ; it is easy to obtain improve- 
ment, but complete cure is very difficult. 

TUMOURS 

Papilloma occurs on the skin lining the vestibule and differs in no respect 
from cutane(jus warts elsewhere. On the nasal mucosa it is excessively rare, 
occurs usually on the septum, has a narrow pedicle, a rough red or greyish 
surface, and bleeds readily when touched ; occasionally the growths are 
multiple, and, when large, are difficult to diagnose fiom a malignant- growth, 
l)u1 they do not erode the bones ; tliey tend to recur locally after removal. 

Fibroma, similar to the naso-pharyngeal fibromata, occurs, though very 
rarely, as a smooth pink gi'owth attached to the posterior region of the 
nares. It bleeds readily and spontaneously and demands great caution in 
removal. 

Anglo- fibroma, or “ bleeding polypus of the septum,” is less uncommon. 
It varies from the size of a pin^s head to that of a filbert, is red or purple, 
smooth or finely lobulated, sessile or pedunculated, and grows from the 
anterior part of the septum. The prominent symptom is epistaxis, for the 
tumour bleeds freely and spontaneously. When pedunculated, it may be 
removed with the snare and the base cauterised ; when sessile, it should 
be stripped off the underlying cartilage with an elevator. Recurrence is 
common. 

Osteoma and enchondroma are ext-remely rare, and usually grow from 
the ethmoid region and produce obstruction and deformity. 

Cysts. — Mucous polypi are occasionally cystic ; the so-called “ ethmoidal 
cyst ” is an enlarged cell in the anterior part of the middle turbinal pressing 



998 


DISEASES OF THE RESFIRATORV SYSTEM 


on the septum and causing obstruction and headache. True cysts are some- 
times seen on the anterior part of the nasal floor, and arise from the roots of 
incisor teeth. When small, they may be treated by intranasal removal of 
part of the wall ; when large, they should be dissected out from the gingival 
fold. 

Malignant tumours, also, are somewhat uncommon in the nose ; sarcomata 
and endothcliomata are more often found than carcinoma. Tliough they 
sometimes appear on the septum or nasal floor, the usual site of origin is the 
ethmoidal region. They tend to expand tlic bones of the face, producing a 
characteristic frog-like deformity, and they frequently invade the antiuni 
and expand its walls, constituting a common variety of tumour of tlie upper 
jaw. The facial, palatine and orbital walls of the antrum may each be 
bulged outwards, the latter with displacement, of the eyeball, and egg-shell 
crackhng can sometimes be elicited. Sanious tbscharge and free spontaneous 
haemorrhage are prominent symptoms and important for diagnosis. Access 
to the deep parts of the nose for the removal of these tumours is obtained by 
lateral rhinotomy, or Moure’s operation, by which an incision is made in the 
line of junction between the nose and face and the nasnl process of the superior 
maxilla removed. Good access to the lower part of t he nose without scarring 
is attained by Rouge’s operation, in which an incision is made in the gingivo- 
labial fold from tlie molar teeth of one side to the other and the soft parts 
raised. A formal excision of the upj)er jaw rarely fits t he case. A small pro- 
portion of cases have remained free from recurrence over long periods ; in a 
much larger number the relief of nasal obstruction and pain has made the 
operation well worth while, and the whole area being thrown into one large 
cavity by removal of bony pariitions enables it to be kept clean and diminishes 
pressure-pain. The implantation of radium needles has given encouraging 
results. 

Ha ROLD S. BaRWELL. 


DISEASES OF THE NASO-PHARYNX 

ADENOIDS 

•Etiology. — By this term is implied a chronic enlargement of the lymphoid 
tissue of the naso-pharynx, the “ pharyngeal tonsil.” This normally is 
present in childhood and disappears by the age of 20 or thereabouts, but if 
chronically enlarged may remain up to any age. The precise stage at which 
the enlargement becomes pathological can only be determined by the symptoms 
which it produces ; these usually become manifest between the ages of 3 and 
8, but occasionally show themselves at or soon after birth. The incidence of 
adenoids is universal, but they are most common in damp temperate climates, 
and there is no doubt that chronic or repeated attacks of nasal catarrh are the 
principal factor in the causation ; the infectious fevers, particularly measles, 
scarlet fever and diphtheria, are also a frequent cause of the hypertro])hy. 

Patliology. The adenoid, as it should really be called, or enlarged pharyn- 
geal tonsil, is a mass of lymphoid tissue of definite anatomical shape ; it is 
thickest above and tapers away below, and presents a series of ridges which 
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radiate from below upwards arid slightly outwards. In older patients the 
mass is firmer and more fibrous, and the ridges are often adherent in 
jilaces, leaving deep clefts and furrows in which secretion can collect and 
decompose. 

Symptoms. — The symptoms of adenoids are many and various and in- 
clude those due to nasal obstruction, those caused by infection and by the 
extension of inflammation, and reflex processes attributable to irritation and 
lowered vitality. In infants the nasal obstruction interferes with sucking 
and a serious degree of malnutrition will result unless the baby be carefully 
spoon-fed. Older children snore at night, breathe heavily in the day, and 
either bolt their food or eat very slowly owing to the necessity of breathing 
through the mouth. Owing to lack of oxygen the patients sleep restlessly 
wake unrefreshed and often siift’er from a peculiar inability to concentrate 
the attention sometimes called “ aprosexia.’’ Persistent nasal obstruction 
during the period of growth mechanically produces permanent deformities 
of the jaws and faa^ which narrow the nasal passages, prevent the mouth 
from closing naturally and thus perpetuate mouth-breathing. When the 
mouth is habitually held open, the alae nasi are pulled downwards with the 
cheeks, and become narrow and slit-like and fall in like valves with each 
inspiration ; this “ alar collaps^i ” is an important cause of obstruction in 
neglected cases of adenoids. The palate is narrow and highly arched ; the 
dental arch is narrow and V-shaped, so that the upper incisors, crowded 
and prominent, look outwards rather than forwards, and are not covered 
by the short upper lip ; the lower jaw retains its infantile obtuse angle, and 
the low(‘r incisors lit*, beldnd the upjK^r ; the chin is receding and, in the 
worst cases, when the molar U eth come into contact on biting, the incisors 
cannot meet. Only a proportion of cases of adenoids show these deformities, 
and undue softness of the bones, such as occurs in rickets, is doubtless an 
additional factor in their causation, as also in that of the malformations of 
the chest which result from tht* obstruction to the entry of air. The long 
narrow unexpanded chest with acute costal angle and prominent scapulae 
IS the commonest deformity. Harrison’s sulcus, a transverse depression 
corresponding to the attachment of the diaphragm ; pigeon-breast, a pro 
mineiit sternum with depressed costal cartilages ; and funnel-breast, a 
sharp depnission at the lower end of the sternum, arc also encountered. 

\ anous infective [)rocesses result from the spread of inflammation and, 
if the naso-pharynx be large, are not necessarily associated with nasal ob- 
struction. The terribly common catarrhal and suppurative affections of the 
ear in children are, in an overwhelming majority of cases, the result of ade- 
noids. Blepharitis and phlyctenular conjunctivitis are also associated 
with adenoid vegetations. Feverish attacks, often wdth tender enlargement 
of the cervical glands, are caused by infection of the pharyngeal and faucial 
tonsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these portals ; in such cases the tonsils and adenoids may 
remain unaffected or may themselves show tubercles under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading 
to the lower air-passages. The mucus secreted by the adenoids is swallowed 
in large quantities, and produces derangements of stomach and intestines 
with failure of growth and general health. Finally, mouth-breathing un- 
doubtedly predisposes to dental caries. The irritation of these vegetations, 
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and their effect on respiration and the general health, account for numerous 
reflex and nervous disturbances. Among them may be enumerated laryngitis 
with spasm called “ laryngitis stridula,’’ spasm of the glottis without laryn- 
gitis or “laryngismus stridulus,*' stammering, reflex cough, asthma, night 
terrors and nocturnal enuresis ; it should be stated that the latter disorder 
is by no means always to be cured by removal of the concomitant adenoids, 
and that in general too much stress must not be laid upon the presence of 
adenoids as the causative factor in these reflex disturbances. 

Diagnosis. — In the majority of tractable children a view of the naso- 
pharynx can with patience be obtained with a good light and a very small 
rhinoscopic mirror, when the upper part of the septum and the concavity 
above it are seen to be occupied by an irregular convex mass. Where this is 
impossible a rapid digital examination may be required ; this is extremely 
unpleasant to the little patient, and may be postponed, in those cases where 
the tonsils are sufficiently large to call for removal, until the child is anaesthet- 
ised. Similarly, in very frightened intractable children, if the symptoms 
point strongly to adenoids it is wiser to give an anaesthetic for examination, 
being prepared to remove the vegetations if ])resent. In the Mongolian type 
of idiocy the tongue is large and the mouth persistently open, and in micro- 
cephaly the extremely undeveloped naso-pharynx causes nasal obstruction ; 
cases of both these types of maldevelopment are often brought to the doctor 
in the hope that removal of their adenoids will cure their “ backwardness,’* 
and care should be taken not to fall into the error of performing a useless 
operation, though if a well-marked adenoid be present it should be removed 
under a guarded prognosis On the other hand, adenoids can be present 
and produce serious secondary effects without causing nasal obstruction or 
any appearance of the typical “ adenoid facies.** 

Treatment.. — The normal naso-pharyngeal tonsil becomes swollen during 
a coryza and such temporary swelling should not be diagnosed as “ adenoids,” 
by which term chronic hypertrophy is underst/ood, and does not call for 
removal provided that it subsides promptly, does not frequently recur and 
is not associated with otitis media or other important complications. In 
such cases, and when the only sym})tom is a mild catarrh, the regular use of a 
simple warm saline lotion with a rubber ball-syringe (see p. ^>.S7) will often 
effect a cure ; in children below the age of 5 or 6 syringing is apt to be difficult 
and the lotion may be used in a spray, while in infants it is best to drop it into 
the nostrils from a small pipette like the filler of a fountain-pen. This treat- 
ment should be combined with open air — if possible a change to the seaside 
or a bracing country district — cod-liver oil, iodide of iron or arsenic. Breath- 
ing exercises are of great value in these slight catarrhal cases, but only do 
harm where there is marked obstruction. 

When the enlargement frequently recurs or has gone on to chronic hyper- 
trophy, operative removal is the only treatment, and this is especially called 
for when any aural symptoms supervene, or when cervical adenitis is present. 
After operation the general treatment referred to above is valuable, but the 
nose should on no account be syringed until healing is complete^ as this 
encourages aural complications. If the alee nasi are collapsing, or the chest 
narrow, breathing exercises are of use, but healthy open-air occupations are 
more useful still. In patients in their teens, or upwards, turbinal hypertrophy 
has not infrequently resulted ; the surgeon should be prepared to snare off 
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enlarged posterior ends of the inferior turbinals at the time of the operation, 
and intranasal cauterisation may be required later. 

TUMOURS 

Innocent tumours in the naso-pharynx are exceedingly rare ; the so-called 
“choanal polypus” is a variety of nasal mucous polypus which hangs into 
the naso-pharynx from a long pedicle attached within the naris. 

Fibroma of the naso-pharynx, or naso-pbaryngeal polypus, occurs usually 
in males between the ages of 10 and 25, grows by a broad pedicle from the 
periosteum of any part of the walls of the naso-pharynx, usually from the 
basi -.sphenoid, and forms a smooth, rounded, pink mass which fills the naso* 
]>harynx and sends prolongations into the nasal cavities. The palate is 
pushed downwards, the bones of the face expanded, and the eyeballs separ- 
ated and displaced, producing the “frog-face” deformity. The cardinal 
symptoms are nasal obstruction and discharge, with headache and severe 
epistaxis ; aural comyilioations may follow, or the eyes may be involved with 
diplopia, exophthalmos and compression of the optic nerve; and, finally, 
deatli results from exliaustion, haemorrhage, sepsis or cerebral invasion. 
Histologically the tumour is composed of fibrous tissue containing numerous 
thin- walled blood vessels and a variable admixture of round or fusiform cells, 
80 that in some cases it might be described as a fibro-.^arcoma ; but it is not 
truly malignant, for it neither involves the glands nor becomes disseminated, 
though there is a tendency to local recurrence after removal. 

During surgical removal the bleeding is terrific, but quickly cea.ses when 
once the pedicle has been detached ; rapid operation is therefore important. 
The tumour must be removed by separating the pedicle from its attachment 
with special stout elevators, and may be reached through the mouth, or 
through the nose after lateral rhinotomy has been performed, according to 
its site of origin. It cannot be approached satisfactorily through the anterior 
nares and, on the other hand, division of the soft palate is unnecessary. A 
preliminary laryngotomy is advisable. Radium has proved of considerable 
value in reducing the size and vascularity of these growths, as a preliminary 
to operation. 

Dermoid tumours occur as pathological curiosities in the naso-pharynx. 

MaUgnant tumours are not common in the naso-pliarynx, but epithelioma, 
sarcoma and endothelioma all occur. The early symptoms are chiefly pains 
of a neuralgic character and those produced by Eustachian obstruction ; 
later, epistaxis, nasal obwStruction, secondary involvement of glands and 
affections of the eye and cranial cavity may appear. Removal by operation 
is rarely feasible, but occa.sionally a growth of limited size may be attacked 
through the lateral rhinotomy route. Sarcomata and eiidotheliomata in this 
region sometimes yield remarkably to treatment by radium. 

Harold S. Barwbll. 
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DISEASES OF THE LARYNX 

ACUTE CATARRHAL LARYNGITIS 

^Etiology. — The allection ordinarily occurs as part of a coryza, or cold, 
the in dam mat ion spreading downwards from the nose or naso-pharynx. It 
is also caused by over-use of the voice, especially with faulty voice-production, 
and frequently a slight catarrh is made worse by using the voice during a 
cold. It occurs in many infectious fevers, e.g., influenza, measles, scarlet 
fever, typhoid and small-pox, and it is occasionally a result of traumatism, 
instrumentation, or the inhalation of irritating fumes in chemical works or of 
the gases used in warfare. Predisposing causes are chiefly those factors 
which favour attacks of coryza, such as nasal obstruction or discharge, 
sedentary occupations and overheated rooms ; apart from local tuberculous 
lesions, consumptives are very subject to laryngeal catarrh. 

Symptoms. — The symptoms consist of hoarseness or aphonia, local 
discomfort varying from dryness or tickling to a burning sensation or actual 
pain, and sometimes an irritable cough. There is little expectoration, 
unless the trachea is involved. At the onset there may be slight feverishness 
and malaise. The degree of hoarseness is by no means proportionate to the 
objective appearances ; the voice may be quite good in cases of d*ecided 
hyperaemia, and may be completely lost when little abnormal is to be seen. 
This depends largely on the neuro-muscular tone ; a muscular man will 
retain a strong voice with a degree of inflammation which would render a 
weakly woman completely aphonic, indeed, some women lose the voice with 
every slight cold, so that it becomes difficult to differentiate between laryngeal 
catarrh and “ functional aphonia.” On the other hand, in some voice-users 
redness of the cords appears to be the normal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in 
all forms of laryngeal disease. In children, acute laryngitis is a serious 
affection. They show a far greater tendency to oedema and to spasm, and 
as the glottis is not only absolutely but relatively smaller than in adults, 
a dangerous dyspnoea may ensue with great rapidity. The larynx is reddened, 
and this is most obvious on the parts usually pale — the epiglottis and vocal 
cords, the vessels on the former being unduly prominent. The cords may be 
red, pink, yellowish, or merely have lost their bright pearly lustre. A small 
amount of mucous secretion is generally present, but no large accumulations 
of strings of mucus, such as are seen in chronic laryngitis ; a minute globule 
of mucus may sometimes be seen standing on the centre of the cord during 
phonation, and resembles a little nodule. There is often a little swelling of the 
cords so that, on phonation, their edges come into contact at the centre ; this 
explains how singers' nodules are caused by use of the voice during a laryngitis. 

Treatment. — People suffering from the slighter degrees of laryngitis 
rarely apply for treatment, unless they are })rofe8sional voice-users. The 
patient should remain in a warm (65° F.), well-ventilaLui room, jncferably 
in bed, and must not attempt to use the voice. The coryza, if present, 
siiould be treated at the same time. Steam inhalations are of value and 
may be used from an inhaler or from a jug round the mouth of which a towel 
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haa been wrapped in the shape of a cone. The water should be at a tem- 
perature of 130® to 140® F., and one of the following medicaments may be 
added in the proportion of one dracliin to the pint : Compound tincture of 
benzoin (Friar’s balsam) with or without menthol, grs, x-xv ; or benzoic 
acid, grs. iij, kaolin, grs. xij, tincture of tolu, Tl( xviij, and water to 5 !, these 
being sedative, while oleum pini sylvestris, TT( xl, magnesii carb. levis, grs. xx, 
water to 5 ! is mildly stimulating. Steam inhalations should only be 
orde.rocl when the patient can remain in a warm room ; when he is not con- 
lined to the house, or in a later stage, an oily solution from an atomisei is 
preferabl(‘, such as menthol, grs. vij, camphor, grs. iij, chloretone, grs. v, 
liquid paratlin, Internally, expectorants are indicated ; vinurn ipeca- 
cuanha), iqx, or vinurn antimoniale, iqv, potassium iodide, grs. ij or iij — 
singly or in combination — or ammonium chloride, grs. v, or oil of cubebs, 
]]\ V in syrup, every 4 or G hours. If cough is severe it should be restrained ; 
a lozenge of morphine and ipecacuanha is useful, or a linctus containing 
heroin hydrochloride, gr. or liquor morphinas ill ij to iv. 

The acute laryngitis of children calls for prompt treatment. One or two 
grains of caloimd may be given every 3 hours until the bowels have acted 
freely, after wdiich it may be continued in J gr. doses three times a day. 
Hot funi(*iit<ui(»n.s to the neck and a steam-kettle are advisable, and in acute 
febrile c:is(‘>. 1 minim eacli of tincture of aconite and vinurn antimoniale 
(‘V(M'y 3 houi's. If dys])noBH occurs, an emetic dose of ipecacuanha often 
gives prornjit relief ; 1 drm. of the vinurn followed by ^-drm. doses every half- 
iiour until vomiting occurs : in very young or weakly children, 15 minims 
every quarter-hour may be preferred. 

SPASMODIC LARYNGITIS (LARYNGITIS STRIDULA) 

this is simply catarrhal laryngitis with spasm of the glottis as a marked 
feature. It is a disease of childhood and is predisposed to by general ill - 
healthj rickets and adenoids. The onset is that of an ordinary cold, with 
slight fovcTisTincss, hoarseness and a frequent eoudi, and during the evening 
or night the res])iration becomes embarrassed. There is insp irat,QlY.,.jatridor, 
recession of the epigastrium and iow^er ribs and, in some cases, an alarming 
degree of asj)hyxia. The symptoms tend to subside towards morning and, 
though they may recur on the next few nights, it is usually with diminishing 
severity. The condition should be distinguished from laryngismus stridulus, 
a [uiiady spasmodic affection, with no hoarseness or other symptoms between 
the attacks. Tlie evanescence of the symptoms serves to distinguish it from 
(edematous laryngitis and from diphtheria, in which the attacks become 
increasingly severe*. The general health requires attention, and ademhds, if 
present, must he removed after recovery takes jdace. 

(EDEMATOUS LARYNGITIS 

^Etiology. -Oedema of the larynx is not a disease but a pathological 
condition due to a variety of causes. Non-infiammatory aHlcnia may be 
mentioned here for the sake of completeness ; it occurs, though rarely, as 
part of the general anasarca of renal and cardiac disease. Angio-neurotic 
((:Mlerna sometimes occurs in the larynx, in wdiicli event it produces rapid and 
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severe dyspnoea (see p. 978). The swelling which occasionally results from 
administration of potassium iodide in susceptible subjects may be })laced in 
the same category. 

Inflammatory oedema seldom results in adults from a sim{)le catarrh, 
but it may do so in children ; it more often jeccuT§^ part of an acute 
pharyngitis, and is often associated witF^*' angina Ludovi'ci.’' (El^'ma may 
follow viirious forms of traumatism, the drinking of corrosive ])ois(Ui.s in 
attempted suicide, inhalation of irritating vapours, such as the poison gast^s 
of the Great War, the lodgment of foreign bodies, or rough or unduly 
prolonged bronchoscopy. Scalding, from attempts to drink froni a ket tie- 
spout, is a common cause among children. In other cose^ it is a sequela of 
typhoid fever, pneumonia, scarlet fever or small-pox, and is a local complica- 
tion of syphilitic, tuberculous, cancerous or traumatic, ulceration. 

Symptoms. —If part of a septic pharyngo-laryngitis, the general symptoms 
are severe. The chief local symptom is dyspnoea with inspiratory stridor 
and the associated symptoms of asphyxiation ; there is hoarseness or aphonia, 
local discomfort and tenderness, and sometimes dysphagia. The aryteno- 
epiglottidean folds are enormously swollen, appearing as pale or purple 
translucent flask-shaped masses ; if the epiglottis be oedematous it forms a 
sausage-shaped swelling of the same appearance. The mucosa of the vocal 
cords is too adherent to permit much swelling, and “ oedema of the glottis ” 
is therefore a misnomer. The subglottic region is lax and may become 
swollen ; indeed, the oedema may be confined to this region and then appears 
as a rod swelling below each vocal cord. In children (r3deina may be inferred 
from the steadily increasing dyspnma without the ra])id increase and decrease 
tyjiical of spasmodic laryngitis. 

Angio-neurotic oedema is a very rapid condition and has proved fatal. 

Treatment. — In slight cases, the swelling may be reduced by sucking 
ice and by the application of an ice-bag to the neck ; the latter is inadmis- 
sible in young children. A spray of adrenalin, 1 in 1000, may be used. 
Hypodermic injections of pilocarpine, gr. J, are recommended and, for the 
^jedema produced by iodides, large doses of bicarbonate of soda. Free 
scarification of the oedematous tissues at the upper aperture shouhl be prac- 
tised without undue delay ; in adults this should be done with a laryngeal 
lancet under guidance of the mirror, but in children it is best ])erformed 
with a curved bistoury guarded to near the point with strapjfing and passed 
down along the left forefinger as a guide. If this does not give quick relief, 
or if the dyspnoea be severe, tracheotomy should be performed without 
delay, in adults under local anaesthesia. Intubation is not suitable for 
cases of oedema of the upper aperture of the larynx, though it may be em- 
ployed for subglottic cases, provided that skilled attention be immediately 
available should the tube be coughed out. Angio-neurotic oedema should 
be treated by a spray of adrenalin, and the same drug may be injected 
hypodermically ; tracheotomy may here also be required. 


MEMBRANOUS LARYNGITIS 

The formation of false membrane in the larynx is nearly always part of 
an attack of diphtheria, which is discussed elsewhere, but by the term “ mem- 
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branoufl laryngitis ” is implied a formation of membrane of non-diphtheritic 
origin. Apart from traumatic cases, in which the membrane is due to 
irritating clicmi(ials and scalds, inflammation of the larynx accompanied by 
membrane may be caused by a variety of streptococci and staphylococci, 
'Fhc affection occurs especially in children between the ages of 2 and 8 years. 
The first symptom is hoarseness, soon followed by a brassy cough and the 
signs of dyspnoea ; th(‘ patient is restless and the temperature rises rapidly 
to 103'' or 104°. In some cases, however, the disease takes a subacute form, 
the attacks of dyspnoea being worse at night and abating towards morning. 
The diagnosis from diphtheria is only possible by bacteriological examination, 
and pending the report the case should be treated with antitoxin ; but it 
may be noted that the pliarynx is nearly always involved in diphtheria, 
whereas in membranous laryngitis the disease is often primary in the larynx. 
The prognosis is grave, worse than that of diphtheria since the introduction 
of antitoxin. An emetic dose of ipecacuanha should be given, and a steam- 
tent and hot fomentations to the neck are advisable. Calomel treatment is 
recommended ; 1 or 2 grains every 3 hours until the bowels have acted freely 
and subsequently I grain three or four times a day. Tracheotomy or intuba- 
tion must not be delayed when there is serious dyspnoea. 


PERICHONDRITIS 

iEtiology. — This, an inflammatory exudation beneath the perichondrium 
of one of the laryngeal cartilages, usually going on to suppuration, is most 
fretjuently the result of infection with pyogenic organisms in the course of 
tul)er(Milous, aypliilitic or malignant disease of the larynx. It is found as a 
complication of typhoid fever, small-pox, or other infectious fevers, or of 
septic laryngitis ; and it is also caused by traumatism from without or by 
a foreign' body within, by the rough passage of the stomach tube, or by the 
introduction of a tracheotomy tube through the larynx. 

Symptoms. — In acute cases there are the usual general fevtrrish symj)tom8. 
Locally, there is pain and tenderness, with a variable degree of hoarseness, 
dysphagia or dyspnoea, depending on the site and severity of the iuHammation. 
External s\v elling and abscess formation occur when the thyroid or cricoid 
cartilages are attacked. 

Arytenoid peric'hondritis appears as a unilateral rounded swelling of this 
region ; the infection generally enters at the vocal process, where the mucosa 
is thin and adherent and, w^hen pus forms, the abscess ruptures here. When 
necrosis occurs, the entire cartilage may be exposed in a deep triangular 
cavity, which opens on its inner aspect. This form is a common complication 
of tuberculous laryngitis. Epiglottic perichondritis produces a rounded 
red swelling, accompanied by severe dysphagia. In thyroid ])erichondritis, 
there is diffused swelling of the latoal wall of the larynx and ventricular 
band of the affected side, with early fixation of the vocal cord and hoarseness. 
Externally there is a tender swelling over the ala. Tlic abscess may rupture 
into the larynx or ramify widely in the neck. Cricoid perichondritis usually 
affects the posterior plate, causing a swelling of the posterior laryngeal wall, 
frequently with subglottic cedema and severe dyspneea. 

Treatment. — This depends largely on the cause. Abscesses should be 
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opened wheji they form, either internally or externally, and necrosed cartilage 
removed when possible. Dyspnoea may call for tracheotomy and, later, 
cicatricial stenosis may demand treatment. When pain is present, aspirin 
and small doses of opium are required ; insufflations of orthoforin, 3 grains, 
or of orthoform and ansesthesin in equal parts, 15 minutes before meals, are 
helpful in relieving the pain of swallowing. 

CHRONIC LARYNGITIS 

iEtiology. — The causation is similar to that of acute catarrhal laryngitis , 
indeed, chronic laryngitis is often the result of recurrent or persistent acute 
catarrh. The principal factors which predispose to clironicity are nasal 
obstructions and discharges, dusty occupations and lack of fresh air, over-use 
of the voice and faulty voice-production, and the abuse of alcohol oi tobacco ; 
consumptives are particularly liable to non-specific catarrhal laryngitis, and 
oral sepsis must not be omitted. Almost any cause of general ill-health 
may be included among the predisposing causes, such as gout, rheumatism, 
anaemia, and gastro-intestinal, cardiac and hepatic disorders. 

Symptoms. — The only constant symptom is im}>airment of the voice, 
which is hoarse, easily tired or even, though rarely, completely aphonic ; it is 
sometimes weakest when tired in the evening, but is often at its worst on 
rising in the morning or after a rest. There is frequently a sensation of 
aching, dryness, tickling or of a lump in the throat, and there is usually 
some cough, but little expectoration, unless the trachea and l)ronchi are 
involved. 

The objective appearances vary with the severity of the affection. The 
larynx generally is of a deeper red than usual, and the vocal cords have 
lost their normal pearly lustre and are pink or grey ; they are usually some- 
what thickened at the edges, and enlarged vessels may be visible on tbeir 
surface ; the vocal processes are often prominent and may be reddened or 
show up white against the liyperaemic cord. Strings of sticky secretion may 
stretch between the cords, or a little globule of mucus may form on tiie 
centre of the cord during phonation ; adduction is fre(|uenlly imperfect. 
When the epiglottis is reddened, its yellow edge stands out clearly and 
enlarged vessels are seen on the surface ; th(*. ventricular bands are often 
swollen so as to hide the outer part of the cords. The mucous membrane 
in the interarytenoid space, thickened and relaxed, is seen to b<* thrown 
into folds on adduction of the cords, and may form a ma.ss large enough 
to prevent their approximation. 

Atrophic rhinitis usually produces a form of inflammation, laryngitis 
siccay in which small brown scabs adhere to the cords and posterior com- 
missure, but occasionally the disease itself spreads to the larynx, whieh is 
covered by large greenish or brownish-black foetid crusts; more rarely still 
the crusts extend into the trachea and cause severe dyspnrx'u, which may 
prove fatal. 

Pachydermia laryngis is a somewhat rare variety of clironic laryngitis, 
occurring principally in middle-aged men. It is frequently ascribed to 
alcoholism, perhaps on insufficient grounds, to syphilis and to tubercle ; 
the diagnosis between pachydermia and these two diseases is, however, 
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often a matter of difficulty. The characteristic epithelial thickenings are 
probably of the nature of corns, resulting from frequent cough and continued 
irritation. I'here is hoarseness of a rough raucous character, but no particular 
discomfort. The epithelial thickening is pink or whitish and occupies the 
posterior or cartilaginous region of the glottis from the vocal processes 
backwards to the posterior commissure. A circumscribed swelling appears 
on each vocal process, with a small cup or depression at the apex ; the 
approximation of the cords is better than would be expected, because the 
prominence on one vocal process fits into the depression at the other. The 
epithelium of the inter-arytenoid space is thrown into ridges, which fill up 
the angles between the arytenoid and the posterior commissure, but leave 
a depression in the middle line. These firm opaque symmetrical swellings, 
without ulceration, are distinguishable from the soft irregular granulations 
of a tuberculous h^sion ; and the even cup-shajx'd swelling on the vocal 
process, even when more marked on one side, should not he mistaken for an 
early epitlie.lioma. 

Treatment. -The detection and correction of the fietiological factors 
are the most important part of treatment. Any constitutional disturbance, 
such as anyemia, rheumatism, gout or dyspe])sia, should receive attention. 
Ov(*r-indulgence in tobacco, or alcohol, lack of ventilation and exposure 
to dust must be considered, and witli teachers the black-board chalk is a 
common source of irritation. 

Incorrect voice-production is a factor of great importance especially, but 
by no means e.tclusively, among those who use the voice largely in their 
occu[)ations ; in such, a course of lessons in voice-production often works 
wonders. In a large prof)ortion of cases the primary cause of the laryngitis 
is to be found in the no.se, therefore any source of nasal ob.structiun, catarrh 
or siij)j)urati()n must be carefully looked for and treated ; any concomitant 
pharyngitis should also receive attention. 

Locally, treatment must begin with rest of the voice, which should be 
absolute in tlio case of professional voice-users. Where there is much secre- 
tion a saline lotion may be u.sed in a spray— sodium bicarbonate, sodium 
biborate, sodium chloride, 10 grains of each, thymol water, 2 drms., gly- 
cerine, 1 firm., water to I ounce. Oily solutions are usually preferred, such 
as menthol, 5 grains, camphor, 2 grains, chloreione, 5 grains, or oil of euca- 
lyptus, piiK* or gaultheria in similar proportions to an ounce of liquid paraffin. 
The direct application of pigments is not often called for, and is to be recom- 
meuided only when pachydermatous changes are present ; in such cases the 
cautious a})plication of a solution of nitrate of silver on a cotton-wool mop 
once a week may be tried, beginning with 5 grains to the ounce and increasing 
the strength gradually to 50 or more grains ; Duiulas Grant advises an 
alcoholic solution of salicylic acid, beginning with 1 per cent, and increasing 
to G or 8 per cent. 

Internally, small doses of potassium iodide, 2 or 5 grains, or the yellow 
proto-iodide of mercury, y,; grain, three times a day over long periods, are 
of value. 

CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of tlie infantile sha])e of the 
upper aperture of the larynx ; the epiglottis is .sharply folded laterally, the 
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ary-epiglottic folds are almost in contact, and the opening is thus reduced to 
a narrow vertical slit. As these parts are very flaccid in infancy, they become 
sucked together during inspiration and, by their vibralion, produce the 
characteristic stridor. This stridor is noticed very soon after bir1.li, it is in- 
spiratory, of a pecuhar purring or even musical character, and is most marked 
during active breathing and crying. The voi i s, u n al fecled , and there is 
remarkably little sign of dysj,)ii(Ba or distress. Wiese characteristic's distin- 
guish the condlf fdh iro i n other forms of obstruction found in infants, such as 
laryngeal webs or papillomata, or “ thymic asthma.” It tends to disapj>ear 
during the second year of life, but the jirognosis must be guard ckI in early 
infancy, for an attack of bronchitis is more tlian ordinarily dangerous and 
even kills a proportion of these patients. 

SYPHILIS 
Congenital Syphilis 

The early, or secondary, form appears in the first few months of life and is 
rarely recognised, but it may be suspected when the cry is hoarse in an 
infant with active syphilitic lesions. 

Tertiary lesions are rare, and usually make their appearance about 
puberty, less often during the second dentition. The disease takes the 
form of diffuse infiltration with or without ulceration ; the swelling may 
produce obstruction or, later, cicatricial stenosis may ensue. The symjiioms 
are stridor with hoarseness, and tracheotomy may be required. 

Acquired Syphili3 

Symptoms. — Secondary lesions are superficial, cause no symptoms but 
hoarseness, and seldom come under observation. The commonest manifesta- 
tion is an erythema which differs from that of catarrhal laryngitis by being 
more uneven and patchy in its distribution, and may affect one cord, leaving 
the other normal. Mucous patches are occasionally found on the cords or 
on any part of the larynx, appearing as superficial erosions with a smooth 
greyish base and a sharply defined hypersemic margin. The fauces are nearly 
always affected at the same time. 

Of tertiary lesions, the superficial serpiginous ulcer is occasionally seen 
with the same characters with which it more commonly appears on the 
fauces. Diffuse infiltration may attack any part of the larynx, but chiefly, 
in contra-distinction to tuberculosis, the anterior regions, such as the epiglottis 
and the front parts of the vocal cords. Subglottic infiltration is fairly 
frequent and abduction of the cords often limited, so that stenosis is much 
commoner than in tuberculous disease. The typical circumscribed gumma 
is distinctly rare ; it is single, unilateral, and attacks especially the epiglottis 
and arytenoids, and usually breaks down rapidly to form a deep excavated 
ulcer, which may result in perichondritis, exfoliation of cartilage, and, 
ultimately, in severe cicatricial stenosis. The subjective symptoms are 
hoarseness, of a peculiar rough, “ raucous '' character, and sometimes dyspnoea 
with stridor ; pain is in general not a prominent symptom, but a gumma on 
the upper aperture may cause severe dysphagia. 
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Diagnosis. -From tuberculous disease the diagnosis is discussed under 
that heading (see p. 1010). From epithelioma a gumma is distinguished 
by its more rapid evoliiLiou ; the edge of an epithelioma is thick and everted 
and its base nodular, whereas these characters are leas marked in syphilitic 
ulceration, the margin of which is hypcraernic and frequently sharply cut ; 
while other parts of the larynx or fauces often show syphilitic lesions. The 
hard infiltration of secondarily involved glands is characteristic of malignant 
disease. 

Treatment. — General treatment is urgently called for to prevent peri- 
chondritis and stenosis. Local treatment is not often required. Trache- 
otomy should be performed when decided dyspnoea is present; it seems to 
aid the recovery of the larynx, and the tube can often be omitted in a short 
time, when anti-syphilitic medication has removed the obstructing lesion. 
Necrosed pieces of cartilage must be removetl by internal or external opera- 
tions, and insufllations of orthoform are indicated when dysphagia is present. 


LUPUS 

Lupus in the larynx is comparatively rare, and is probably always second- 
ary to the disease in the nasal passages. 

Symptoms. — The lesions begin on the epiglottis and slowly spread along 
the aryteno-epiglottic folds ; the interior of the larynx is less often attacked 
and the cords usually escape. The infiltration is composed of tiny red nodules, 
which develoj) the typical “ ap[)le-jelly ” centre and break down to form 
multiple coalescent shallow ulcers, the smooth base covered by a scanty 
secretion and with indefinite uninflamed margins. CicatriciaL contraction 
goes on during the progress of the affection, and the epiglottis, if not destroyed, 
IS usually much deformed ; but the scars are less thick, and the contraction 
less severe than in syphilis, and marked stenosis is uncommon. 

Treatment.-— The disease shows a decided tendency to spontaneous cure, 
and in many cases of cutaneous lupus the scars of healed disease can be seen 
in the larynx. Open-air treatment, as carried out in a sanatorium, with 
good food, moderate exercise, and cod -liver oil suffice to cure most cases. 
Arsenic, in large doses, appears to have a specific effect, starting with 6 minims 
of liquor arsenicalis 3 times a day and increasing the dose gradually to 
15 or nioiM' mini Ills, l.ocal treatment sliould be reserviMl for those cases 
which general measures fail to cure. Jf the lesions are conflned to the epi- 
glottis, this may be removed ; for more diffuse intiltration repeated galvano- 
eaiilery })une.tnre gives the be.st results, but over- zealous api^litation will 
[uomote stenosis. Good results iiave reeently been re))orted frtmi the use of 
radium, apfdied externally to the neck in the form of plates. 


TUBERCULOSIS 

iStiology. — Primary tuberculosis of the larynx is so rare as to be of no 
practical imjiortance ; in the overwhelming maicxrity of cases the disease 
is secondary to pulmonary tuberculosis, of which it is a common and im- 
})ortant complication. It is probably caused by infection from the sputum* 

64 
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is two or tbre6 times commoner in men than in women, and is moat frequent 
between the ages of 20 and 40. St. Clair Thomson finds that the difference 
in sex-incidence is occupational, and that women working in office and 
factory are as susceptible as men. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, 
arytenoid region, inter-arytenoid space, ventricular bands and epiglottis ; 
in general the lumen is invaded before the upper aperture, and the posterior 
rather than the anterior parts of the larynx. The typical infiltration is finely 
nodular, pallid and soft in appearance ; ulcers are shallow, with a smooth 
speckly base and pale ill-defined margin. On the vocal cord the disease 
chiefly attacks the posterior half and especially the vocal process, where 
ulceration readily reaches the underlying cartilage and may produce a deep 
triangular excavation. Thickening in the inter-arytenoid region is common ; 
infiltration of the arytenoids results in typical pale semi-translucent flask- 
shaped swellings, while the epiglottis appears as a firmer red sausage-shaped 
mass. 

Of subjective symptoms, the hoarseness is very characteristic, b('ing weak 
and effortless and very different from the raucous voice of sypliilis. Cougfi 
and expectoration are mostly due to the pulmonary disease and not in any 
considerable degree to the larynx. Pain on swallowing is common and often 
very intense ; there may also be actual obstruction to deglutition and, in a 
late stage, entry of food into the larynx. Dyspnoea is rare. 

Diagnosis. — Although signs of pulmonary tuberculosis are helpful in 
diagnosis, it is obvious that any kind of laryngeal disease may occur in a 
consumptive patient. 

From simple laryngitis. — In the earliest stage of invasion tuberculous laryn- 
gitis may exactly resemble catarrh, but redness of one cord only is certainly 
not due to catarrh, and the latter quickly im})roves under treatment. The 
swollen arytenoids of oedematons laryngitis are less pale and more transparent, 
while the afiection is acute and the entire larynx infiamed. Inter-arytenoid 
infiltration somewhat resembles pachydermia, but the latter is opaquely 
white, firm and symmetrical. 

From lupaSf typical tuberculosis differs completely. . The former is pain- 
less, affects first the epiglottis and upper a])erture, is never accompanied 
by oedema, and tends to cicatrisation. But there is a chronic “ lupoid ” 
form of tuberculous laryngitis which attacks the ej)iglottis and is very 
similar to lupus. 

From syphilis. — The tuberculous ulcer has an ill-defined margin without 
surrounding hyperaemia ; the base has a yellow 8y)eckled aj)pearance, and 
on healing there is little scarring or contraction. The superncial syphilitic 
ulcer has a well-defined hyperaemic margin, with a smooth, flat base ; the 
deep ulcer is ‘‘ crateriform,*’ with thickened punched-out edge, and, on 
healing, leaves a dense scar and marked deformity. In general, syphilitic 
lesions attack the anterior half of the larynx, tuberculous tlie posterior ; 
the former look firm and dense, the latter soft, translucent and ill-defined. 

From neoplasms. — Only the rare tuberculomata resemble innocent 
tumours. Occasionally tuberculosis attacks one vocal cord in an elderly 
patient and may then easily be mistaken for epithelioma (see p. 101 4). 

Prognosis. — Any tuberculous lesion of the larynx renders the prognosis 
of a case of pulmonary tuberculosis much more serious. A considerable 
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number of the superficial lesions become healed ; but it is doubtful if an^ 
cases of extensive infiltration recover, with the exception of a few 
rare instances where it is confined to the epiglottis and can be entirely 
removed. 

Treatment. — Tuberculous laryngitis is but a complication of pulmonary 
tuberculosis, and by far the most important part of the treatment is that of 
the general infection. For the laryngeal lesions the most valuable remedy 
is complete silence, but it is a severe and depressing measure and should 
not be insisted on unless there is a prospect of cure ; the pain and irritation 
in ad vancexl cases are, however, often relieved by vocal rest. Any concomitant 
catarrh should receive attention ; an oily spray containing menthol and 
chloretone (7 grains of each in an ounce of liquid paraffin) is valuable, and 
irritable cough should be relieved by a simple lozenge, or, if severe, by heroin, 
J gr. or less in a lozenge or linctus. Attempts to cure by active local treat- 
ment must only be made when the pulmonary lesions are quiescent or pro- 
gressing towards arrest, the general health good, and the local lesions not very 
extensive. Of these methods the galvano-cautery is the most generally 
useful, and may be employed to the surface of superficial ulcers, or as 
multij)le puncture of infiltrated areas. Chemical caustics may be applied 
to ulcerated surfaces, especially on the cords and posterior commissure ; 
lactic acid, 50 to 80 per cent., may be used, or Lake’s mixture of lactic acid 
50 per cent., formalin 7 per cent., and phenol 10 per cent. Ulcers covered 
with sprouting granulations may be curetted, and occasionally infiltration 
of the epiglottis or arytenoid may be removed with punch-forceps. 

In advanced cas(!S the dysphagia is so distressing that its relief is of great 
importance. For this purpose the most valuable drug is orthoform, which 
may be combined in equal proportions with ansesthesin ; it is an insoluble 
non-toxic })Owder and is used as an insufflation in doses of 3 to 5 grains, 30 to 
GO minutes before meals ; patients readily learn to inhale it into the throat 
through a glass tube. Cocaine and morphine should be reserved to the last 
stages. When the dysphagia is due to a greatly swollen epiglottis, the 
greatest relief is a Horded by its removal under cocaine with special punch- 
forceps ; and when the pain is caused by a tense swollen arytenoid, the re- 
moval of a piece with punch-forceps relieves tension and gives similar relief. 
Injection of alcohol into the superior laryngeal nerve is a useful method of 
alleviating pain in cases of extensive disease. Tracheotomy is seldom 
required, and tuberculous infection of the wound is common after this 
operation. 


TUMOURS 
Innocent Tumours 

Sirujers nodules are inflammatory epithelial thickenings, and may be 
considered as a form of pachydermia. They are found in teachers and 
speakers, rather than in singers, and are caused by faulty voice- production 
and, especially, by forcing the voice when the cords are inflamed. The 
appearance is that of a minute pink or whitish nodule on the edge or upper 
surface of the vocal cord, surrounded by a varying amount of injection ; 
there is usually a nodule symmetrically placed on each cord, but it is frequently 
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larger on one side than on the other. The place where the growth occurs, 
and which is also the “ seat of election for other innocent tumours, is at 
the junction of the anterior and middle thirds of the glottis, that is, in the 
centre of the true vocal cord, for the posterior third of the glottis is cartila- 
ginous. It is here that the maximum vibration occurs, and iiere that the 
cord, if swollen, comes into contact with its fellow on phonation. 

Fibromata occur usually on the vocal cord on the same site as the singer’s 
nodule, of which they are in some cases probably a development, or at the 
anterior commissure. They are pedunculated, smooth and round, white, 
pink or brown from extravasation of blood, and vary from the size of a pin’s 
head to that of a bean. These growths not infre{pxently become cBdematous, 
when they appear translucent like a nasal polypus and have been incorrectly 
described as myxomata. 

Papillomata arc reddish, papillary, pedunculated growths, and occur axiy- 
where on the larynx, but, when single, generally occupy the “ st'at of elect ion ’’ 
on the vocal cord, and are seldom found on the posterior half of the glottis. 
Multiple papillomata occur in childhood and, as they })resent sj)ecial charac- 
teristics, will be considered separately later. 

Cysts . — A libroma may degenerate with the formation of a cystic space 
in its interior. Apart from this, cysts, which may reach a large size, are found 
as a rarity on the upper aperture of the larynx, especially on the anterior 
surface of the epiglottis. They are thin-walled and translucent, with ramify- 
ing vessels running over the surface. 

Angiomata occur, though rarely, on any part of the larynx either as a flat 
patch or a raised purple mass resembling a blackberry. 

All innocent neoplasms are uncommon ; in addition to those already 
mentioned, Upomata, chondroynata and thyroid-gland tumours have been 
observed. 

Symptoms. — A tiny growth situated on the vocal cords, or in such a 
situation as to prevent their approximation, causes hoarseness and a variable 
amount of aching and discomfort, but even a large tumour elsewhere may 
cause no symptoms to attract attention. Dyspnoea results in rare cases 
when a neoplasm is large enough to block the air-way, but it is astonishing 
how slight a disturbance may be produced by a large tumour if it has grown 
slowly ; inspiration is more difficult than expiration, except when the tumour 
lies below the glottis. Angiomata cause haemorrhage, which may be slight 
or very severe. 

Diagnosis. — This is usually easy on inspection, but a growth in the 
anterior commissure, or one that drops down below the cords, may be readily 
overlooked. The rare tuberculoma may so exactly imitate an innocent 
neoplasm as to be only recognisable under the microscope. The iini)ortant 
matter of diagnosis from a malignant neoplasm will be referred to under the 
latter disease. 

Treatment. — Tumours situated away from the glottis and causing no 
symptoms should be left alone. Cysts are best treated by making a large 
hole with punch-forceps or the cautery, for they refill after simple incision. 
Angiomata, especially if diffuse, are best left untouched, unless bleeding 
calls for interference, in which case it can usually be checked by the cautery 
at dull-red heat ; diathermy puncture with a fine terminal through a direct 
laryngeal spatula, or by suspensiondaryngoscopy, is a preferable method ; 
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1 f repeated hemorrhage becomes a danger, it can be excised by an external 
operation, but is usually more widely spread than appears on larjngoscopic 
examination. Singer’s nodules, if quite small and sessile, frequently dis- 
appear under prolonged rest of the voice ; the smaller nodules may be 
lightly touched with the galvano-cautery ; larger ones should be removed 
with forceps. Fibromata and papillomata are removed with forceps ; it 
causes far less disturbance to the patient if this be done under cocaine 
anaestht'sia by the “ indirect method,” i.e. under guidance with the laryngeal 
mirror, provided that the operator has acquired the necessary skill, but 
since the introduction of the “ direct method ” they are often removed 
through the tube-spatula. After the little operation, absolute rest of the 
voice should be enjoined for a few days ; in oases of singer’s nodule a longer 
rest is necessary, with training in voice -production and avoidance of dust 
and conditions of vocal strain. 

Multiple papillomtta . — This rare but serious condition occurs almost 
exclusively in children and generally attracts attention between the ages of 

2 and 4. The warts may be very numerous, fill the lumen with a cauliflow^er- 
like mass, and extend to the subglottic region, down the trachea and even 
on to the pharynx. The first symptom is hoarseness, and long-continued 
hoarseness in a child should suggest the possibility of papilloma ; dyspnoea 
ensues later and becomes gradually more severe until tracheotomy is necessary. 
The growths may disappear after tracheotomy, or spontaneously, or after an 
acute illness, and tend to vanish or cease to recur about puberty. The 
modern treatment is to remove the growths through the tube-spatula, or 
by suspension-laryngoscopy, under general ansesthesia ; a preliminary 
tracheotomy is advisable if there is much dyspnoea ; several sittings may be 
required, and the operation must be repeated as often as the growth recurs. 

Malionant Tumours 

iEtiology and Pathology. — Epithehoma is by far the commonest 
malignant growth in the larynx, but spheroidal-cell carcinoma and sarcoma 
also occur. Malignant disease of the larynx proper is rare below the age of 
40, and is seldom seen in women; but there is a post-cricoid epithelioma, 
which of course originates on the mucous membrane of the pharynx, which 
is relatively common in women, and at such an early age as 23 or even 
younger. Secondary or metastatic growths are practically unknown in the 
larynx ; on the other hand, owing to the fact that the laryngeal lymphatics 
do not anastomose freely with other systems, cancers confined to the lumen 
of tlie larynx rarely become disseminated and do not readily infect the glands. 
Therefore, Krishaber’s classification into intrinsic aitd extrinsic is valuable 
for treatment and prognosis ; the former arc those situated within the cavity 
of the larynx, while the latter affect the u})per aperture, epiglottis and 
aryoenoids, and the outer walls, such as the posterior surface of the cricord 
plate. 

Symptoms. — Unfortunately, intrinsic malignant tumours do not cause 
severe symptoms at an early stage and, particularly in hospital practice, 
frequently do not present themselves for treatment until they have become 
extrinsic by extension ; hence the importance of a laryngeal examination 
in all patients over 40 with hoarseness which does not rapidly yield to treat* 
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ment. Hoarseness is the most general, and usually the only early, symptom ; 
owing to the deep infiltration characteristic of malignant disease, it is often 
more marked than the size of the tumour would appear to warrant. Cough 
is not a common symptom. Pain is absent in the early stages of intrinsic 
cancer, but is severe in the later stages and in the extrinsic forms ; it radiktes 
to the ear and side of the head, and is made worse by swallowing, speaking, 
and coughing. The later symptoms include involvement of the glands, 
foetor of the breath, salivation, hsBpiorrhage, dyspnoea, dysphagia and general 
cachexia ; often the patient dies of septic pneumonia. 

On a vocal cord, epithelioma may appear as a definite tumour resembling 
a papilloma or angioma, or it may begin as a diffuse infiltration, or even as a 
mere area of thickening and congestion. On the ventricular band or posterior 
commissure it usually shows itself as an irregular papillary dusky-red swell- 
ing ; cancer of the epiglottis ulcerates early and appears as a dirty-white 
or reddish tumefaction. Often the only sign of a post-cricoid growth is a 
swollen and fixed arytenoid ; sometimes the upper edge of the growth is 
visible, but it is frequently necessary to pass a tube-spatula or to pull the 
larynx forward with a probe passed down to the glottis before it can be 
inspected. 

Diagnosis* — In the earliest stage the diagnosis obviously is a matter of 
extreme importance and sometimes one of great difficulty. The unilateral 
character of the infiltration is ordinarily sufficient to exclude a simple inflam- 
matory lesion ; though pachydermia may be more marked on one side, the 
smooth cup-shaped swelling on the vocal process is characteristic. The 
difficulties of diagnosis are generally between an innocent neoplasm on the 
one hand, and a tuberculous or syphilitic infiltration on the other. A papil- 
loma or a fibroma on a vocal cord should be regarded with suspicion in a 
man over 40, and especially if, after removal, the site fails to heal proiri})tly. 
An innocent neopla.sin has a fine pedicle, moves freely in the air-current on 
phonation, there is no tumefaction at its site of origin, and it is found at 
or in front of tne middle of the vocal cord. A malignant growth may occur 
in any situation ; it is less movable and pedunculated, the cord in the neigh- 
bourhood is frequently swollen and may show a leash of tiny vessels running 
to the tumour ; a white spiky appearance of the papilla? is suggestive of 
malignancy ; a sluggish delayed movement of the cord is an important sign, 
insisted on by Semon, but its absence by no means excludes malignancy, for 
it only occurs when somewhat deep infiltration has occurred, and is absent 
in a considerable proportion of early cases. E]>ithelioma beginning as a 
flat infiltration may resemble a tuberculous or syphilitic lesion, but usually 
other signs of these diseases are present to aid the diagnosis ; in the latter 
the Wassermann reaction and, still more, the results of vigorous anti-syphilitic 
treatment will clear up the doubt. There is a form of senile tuberculosis in 
which infiltration of one vocal cord may closely imitate epithelioma, more 
especially as the pulmonary signs are merely those of bronchitis and tubercle 
bacilli are very scanty in the sputum. Sometimes a piece maybe removed for 
examination, but frequently the growth is too sessile to permit it ; the piece 
removed must not be very small, and a negative finding is of little value, for 
the tip of a malignant growth cannot always be distinguished microscopically 
from a papilloma. This removal should never be performed in inoperable 
cases, for it only stimulates the growth and does harm. 
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Extrinsic epithelioma is most likely to be mistaken for tertiary syphilitic 
ulceration. A gumma grows and ulcerates more quickly, its edge is smoother 
and sharper, and its base often covered by a yellow slough. Pain has little 
diagnostic value, for a gumma of the upper aperture may cause severe dys* 
phagia. Palpation with the finger is of great service, for the firm hard feel 
of an epithelioma is very characteristic. 

Treatment. — Malignant disease cannot be removed with certainty by 
the natural passages. Thyrotomy, or laryngo-fissure, is the operation of 
choice for removal of intrinsic cancer ; it consists essentially in wide removal 
of the disease from the interior of the larynx after splitting the thyroid 
cartilage in the middle line. The results in suitable cases are probably 
better than those of removal of malignant disease in any other part of the 
body ; there is now practically no immediate moitality in skilled hands, 
statistics sliow from 70 to 80 per cent, of permanent cures, and a useful husky 
voice remains. AVlien, liowever, the growth has spread at all extensively to 
the arytenoid, or to the subglottic region, or across the anterior commissure to 
the op])osite cord, laryngo-fissure is no longer possible and a very difierent 
picture is presented. Hemi -laryngectomy is performed in some cases in 
which the cancer is limited to one side, but it is impossible to protect the 
lungs from sc])tic disciiarges and the mortality is very high. In most cases, 
too advanced for removal by thyrotomy, if o])eration is feasible, a total 
laryngecloniy is j)r(‘feiablc, for the trachea is sutured to the skin at the lower 
end of the neck and aspiration of sepsis thus avoided ; in the last few years 
tlie mortality has been much reduced and the results, as regards freedom from 
recurrence, greatly improved. The operation leaves the patient in a condition 
very difierent from that after th>Totomy ; as he breathes through the tracheal 
opening in the neck lie cannot cough or strain and has no natural voice. 
Neveillndess he can often produce a faintly audible whisper by means of the 
air in the pharynx, or with the aid of a tube leading from the tracheotomy 
wound into the mouth or nose, and a number of cases succeed in passing 
a sur])risingly hap]>y and useful existence. Subhyoid pharyngotomy and, 
more i(‘cently, lateral ]fiiaryngotomy are operations designed to obtain access 
to cancers at the upj)cr aperture of the larynx ; the latter operation gives 
very good results in stiicily limited tumoius of this region. The technique 
of therapy by means of X-rays and radium has now been put on a reliable 
basis by determination of the approj)riate dosage and by adequate screening ; 
in many cases of malignant tumours of the larynx, great improvement can 
now })e obtained by both these agencies, and a considerable proportion 
of cures has been effect ed. liadium, or its emanation, is enclosed in 
needles or small seeds of platinum and buried, accurately spaced, in and 
close to the tumour ; or plates containing radium are embedded in wax 
and applied as a collar to the neck : the two methods may be combined 
in the treatment of any particular case. Great care and judgment are re- 
quired in the selection of cases for these various operations, and very many 
come under observation too late. In these much can be done by palliative 
t reatinent ; careful attention to the hygiene of the moutli and teeth is of great 
importance, togelher with mild antiseptic laryngeal sprays containing 
hydrogen peroxide, listeriiie, sanitas or carbolic acid. For dysphagia, in- 
sufflations of powdered orthoform, with or without anaesthesin, is the most 
reliable remedy ; cocaine is disappointing, for its effect is very transient and 
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the resulting numbness interferes with swallowing ; the judicious administra- 
tion of morphine or heroin is eventually necessary, but the local application 
of these drugs is useless. Palliative tracheotomy or gastrostomy may be 
called for, and partial removal or curettage gives relief in some cases of cancer 
at the upper aperture. 


PARALYSIS 

Paralysis of a vocal cord is a frequent symptom of various diseases of the 
thorax and of the nervous system, and the laryngoscope is therefore of great 
value to the physician as an aid to diagnosis; this is more especially the 
case in that the common early form, abductor paralysis, causes no symptoms, 
and can only be recognised by laryngoscopic examination. " 

The larynx has two more or less antagonistic functions ; that of respira-^- 
tion, aided by abductiopj and that of p honat i m, associated with add jjicti on 
of thYvSeal c ords , the two, the latteFiS lEe* more rec^hll}"’SR^qlufed and, 
bein^ difectl y co ntrolled by the will, has a definite cortical centre sitiiatfid 
bila terally in th e Jowef ISrt of each ascendingTroDf^l convolution. On the 
othfef hknd "tl^^ f qgfilfip fi is more vital, less under conscious c ontrol 

and is mainly reptisenteT in the me dulla. Accordingly, functional dis- 
turbances always paralys^ the adductors, while organic lesions affect first 
the abductor muscle. 

Organic Paralysis 

In paralysis of the superior laryngeal nerve the affected cord remains slack 
and wavy and sags up and down with respiration. Owing to the short course 
of these nerves, isolated paralysis of the crico- thyroid is extremely ; it 
rfesuRs tt5m s tiffleal or suicidal wounds, dr by pressure from glands, but most 
often occurs after di^IBma. Tfi lesions of the vagus above Hie origin of 
this branch the signs of this paralysis are obscured by that of the other 
muscles of the cord. Th^ejcfifiJWXi&nt laryngeal nerves supply^all the pthei.^ 
muscle s. In a ny progressive l esiorTji? thd nerve-patTtbe muscles become 
paralysed in a definite order, tEe^hunciation of which is known as Semon’s 
law ; the abductors are first affected, then the tensors or thyro-arytenoidei, 
and finally the adductors. 

In abductor .•paralysis the affected cord lies in the middle line ; during 
phonation the sound cord adducts to meet it and the larynx appears normal, 
but on inspiration it is drawn outwards and backwards and appears longer 
than its paralysed fellow, which remains unmoved. As would be expected 
from the course of the recurrent nerves, the left curd is far more often 
affected than the right. The vo ice is unaltered, but, although the glottic 
aperture is reduced by half, there is usually dyspnoea only on exertion, , 
except in children, in whom the narrowing of tEe naturally smaTT'^ol tie 
may produce sufficient obstruction to necessitate a tracheotomy. 

When the thj^o-arytenoid fails, the edge of the cord is concave on 
phonation, the cord appears narrower than its fellow, and the voice g radually 
be oomes Jiuskv . Finally, when total recurrent paralysis has occurred, the 
oofT'aSSnwes the “ cadaveric position ” between the middle line and the 
normal position of rest. On phonation, the healthy arytenoid crosses the 
middle line and pushes the paralysed cartilage aside ; sometimes the latter 
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drops forward and exposes its broad posterior surface, which may be mistaken 
for a swelling. As the cords are still able to approximate, th e voice is pj ot 
nece ssarily lost, b nt is hoarse a'n^ ^sily "Br^thy 
quality, "from waste of air, or a diphonic character, due to unequal vibration 
of the two cords. 

In cases of hikUeral abductor paralysis the cords lie together near the 
middle line. The voice is good, but the inability to take a full breath gives 
the speech a peculiar character ; dyspnoea is a marked symptom accom- 
panied by inspirat ory stridor and severe paroxysmal exacerbations. Wlien the 
disease progresses to complete 

bikUercd recurrent paralysis, both ^ ^ 

cords remain in the cadaveric ^ ^ 

position, the dyspncea passes oft / \ \ 

and the voice is reduced to a / 

Diagnosis. — The diagno-sis ^ iV 

is almost entirely a matter of j( jj \V f f 

accurate inspection. Obliquity \\J 
of the laryngoscopic image, due \ \ ^ y 
to faulty position of the mirror, ^ 

may cause confusion. In nervous 

subjects the cords are sometimes ju I^ 

adducted on inspiration, but they y \ ^ \ 

will abduct naturally during the / /TA^TXx //TiCv\\ 

involuntary insjnration which 

follows a prolonged phonation. yy / ' m\ Y> 

The only condition which really If jj ■! jj 

imitates })aralysis is the fixation I 

of the arytenoid cartilage which 

results from disease in or around 

1 lie joint ; its complete immobility 

with the presence of swelling or 

scarring often aids the diagnosis, Fio. li:i. — OrpaTiio i^aralysis : 1. Abduction para* 
but in old-standing cases of para- cord on inspiration; ll. Abduc- 

ly.i. .,.ond„v h.quen.1, SfpTjJ. Sf.,‘a SStaE 

occurs.^ tion; IV. Total paralj’Bis of left com on 

^Etiology. — The aet iology is of _ phonation. {Lancet.) 
some i mportAnce ^ for it is on our 

knowTedge of their causation that the diagnostic value of these lesions depends. 
The movements of the cords are represented bilaterally in the cortex cerj^bri. 
and stimulation of eithe r centre produces ino veTRent^fa nid li^ np n ] oF both 
cords , from whicETt foITb^ fTiat no unnateral Teafon aboveT!f?T5iiJDar nuclei 
caiTparalyBe the larynx, and clinically we find that it is n p in 
cases of hemiplecia. The bulbarcexitres be in the floor of the fourth ventricia. 

ion of one centre causes ^TaTym"6fTlie c6fd’ atrihe 
which, in a gradtisllv pi^~j§I*eAslW piuac lc. 

Thence the nerve fibres pass in the roots of the Bui Ear-accessory to the 
vagus and recurrent laryngeal nerve ; the cause of the paralysis may, there- 
fore, be situated (1) in the medulla, (2) at the base of the skull, (3) in the 
vagus, or (4) in the recurrent laryngeal nerve. 
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Paralyses of bulbar origin are often, but by no means always, bilatera l. 
In lesions h^e the base of tfie sfeull nei ghbouring nerves areTTaTIirTb 

be involved ; thus, paralysis oi_as._cord and of TBT^me“sr3e of t he palate 
may coexist (syndrome of Avellis), or par al.ysis of cord, palate, tra pezius anT 
sterno-niastoid from involvement of tlie spinaTacc^essory roofs, or persisteiif 
freqiieTi^bf the j_)ulse due to damage of the cardio-inhibitory centre or nerves. 
Ta1tt*r^ofsa1Ts is the most frequent cause of paralysis of central origin ; it 
may affect one or both cords and may be associated with anoesthasia, parjBs- 
thesia or the spasmodic attacks called laryngeal crises.” In ge neral 
paralysis of the insane lar yn geal T)a Is y i s not uncommon. It is the rule in 
bulbar pafalysi sf and is* iisuaTly bifateral , but appears late in the disease. 
Syphihtic nuclear disease, pachymeningitis and gummata at tlie base of the 
brain are frequent causes, and here the ocular muscles, especially the pYtgyriid 
rcc^s ^ ^are often attacke d. 

^enpneral causes "u§ua] 1 y act by compression of the recurrent nerve, 
the most frequent causes being ane urysm . enlarged_glaflids» usually tuber - 
culqus, and cancer of l^he <KSQjjhg|^^ Other causes are thyroi d tu mpprg , 
usjjygjjy but not ' hece^saiTly m ail g nant, mediastinal tumours, rAncpr p|^hp. 
lung, pleuyr^ btdtho haf in S^i6h the 'nerve, usually the 
right, mayoe involved in a 1 esi on attlie ap^ of the lung, or by tuberc ulous 
b ronchial o r tracheal dands. Neuritis is a cause of laryngeal par Jysis ; 
it may Ee producccT by thS t oxi ns of t li e infectious fevers, usually diphtheria, 
or by organic poisons, especially lead, and more rarely arsenic and alcohol. 
Finally, the condition is sometimes the result of traumatism, more especially 
surgical operations on the thyroid gland and oesophagus. 

Prognosis. — Pamlysis of one cord is not in itself dangerous to life ; 
but when the causels undiscovered the prognosis mtist be giffi,Tffed , f oFthi s 
paralysis may be for a long time the only sign of serious disease ; on the 
other hand, the recurrent nerve may be involved in some non-progressive 
lesion, such as a fibrotic bronchial gland, and such cases of paralysed cord 
have been under observation for 20 or 30 years without change. 

Treatment. — This depends on the cause. In most cases it is but a 
symptom of disease elsewhere and does not call for special treatment. In 
traumatic cases, however, the nerve may sometimes be found and sutured ; 
afterwards, and in cases clue to neuritis, str ychnine and the loc al app lication 
of the faradic cur rent by means of an intra-jaryngeal electrode are incircated. 
Trachebt (Tihyls aTvTsaljle in bTrater^a^ paraly sis, Tbut a plu g may 

usually T)e worn in the tube, and removed at night and" whenever dyspnoea 
threaten^: 

Functional Paralysis (Funct ional Aph onia) 

.^Etiology. — Functional aphonia is a common manifestation of hysteria, 
and has been a very frequent symptom of war-neurosis or “ shell-shock,” 
but it should be clearly stated that the majority of cases are not purely 
hysterical. Anything which increases the effort of phonation, such as 
dgbjlitv or l aryngeal ca t^ h, predisposes to this affection, which is char- 
acleristic rather of feeble neur o-muscuiar tone than of hysteria ; this 
explains how some women Tose tKe ^vdiciT'cdm^ with every slight 

cold, while other patients can produce a loud if hoarse voice with severe 
laryngeal disease. 
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Symptoms. — Paralysis of the adductors presents a totally difierent clinical 
picture from the organic paralysis. It is alway s bilat eral ; the l arynx appear s 
normal while at rest, but, on attempts at jphbnatlonTTns seen that the c^i^ 
doTOt adduct into the positi on necessary for the production dlTTnevoice. 
Very commonry theThyro- ary teiioidei arc the onW muscles which fai l to act • 
the cartilaginous glottis Is then properly closed, but ah^enTpHcaTcEink 
left between the cord s. If the crico-arytenoidei are paredc, th^' entire 
glottis remains open to a variable extent, and, very rarely, the arytenoideus 
is affected alone, when a triangular aperture is left behind the vocal processes. 
The paralysis is hardly ever co mplete: indeed a considerable amount of 
movemeW^i^sually seen, thou^ insufficient to produce phonation. In 
purely hysterical cases the onset 
and recovery are sudden, the 
coug h is u sually not aphonic and 
the voice^ whhn irg^amM^tS not 
hoarse. In some hysterical 
patients there is also i nability, 
to whisp er. 

Treatment. — In patients 
suffering from debility the cause 
should be found and treated ; 
ch ronic phthisis is such a common 
caiise^ ot tunciional aphonia that 
it should always be thought of in 
this connection. There is fre- 
quently a slight degree of laryn- 
gitis and in some the failure 
of adduction is “ n^qpatSi^c/* 
or dueTb inSamihation of the 
muscles ; in these the local con- 
dition must receive appropriate 
treatment. When the larynx 
is normal the voice can nearly 
always be temporarily restored 
by any powerful local stimula- 
tion, such as tlie intr a-laryng eal 
application of chloride of zi he, 
or 

f aradic cur rent ; but the aphonia usually recurs again, and succeeding 
applicatrdns are less effective, so that the mast difficult cases to cure are 
those who have had much local treatment. Far better results are obtained 
by moral suasion, explaining to the patient that there is no serious disease ; 
but that he is not using his muscles correctly, and that he can produce a 
good voice quite easily when the laryngeal mirror or tongue-depressor is in 
position. With a little elementary instruction in voice- production this is 
usually successful, the patient’s confidence is restored and the voice does 
not again fail ; in obstinate cases some perseverance in lessons on pro- 
duction is required. Those methods have been extraordinarily successful 
with gassed and shell-shocked soldiers, but it must be confessed that such 
certain and rapid results are not always obtainable in hysterical women. 




Fio. 114. — Functional Paralysis; all during at- 
tempted phonation: V. I’aresis of all the 
adductors; \ 1. Arytenoideus still active; 
VII. J’aresis of internal tensors; Vi 11. 
Paresis of interarytenoideus. {Lancet.) 
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SPASMODIC AFFECTIONS 
Glottic Spasm 

Spasm of the laryngeal muscles produces adduction of the cords, for, though 
the abductors are probably affected, they are overpowered by the stronger 
adductor muscles. 

iEtiology. — (1) In the majority of cases the spasm is a reflex set up by 
loc al irritat ion : for eign bod ies, including the lar yngoscopic mirro r, i irita f^ing 
gfi^s ; inflammation^ ulcSation or tumours in or near the larynx, chil- 
dr”!^ being MtTCti more liabile than adullT'to spasm from local irritation. 

(2) Spasm is also caused by irritation of the recurrent laryngeal nerves 
by enlarged glands, mediastinal tumours and, especially, by aneurysm. 

(3) Central nervous lesions, especially tabes. (4) FunytjfiPftl 
frequenn';pTysl&enca!7"o^^^ associated with glo bus liYgter icus, and some- 
times excited by ‘sexual 

Symptoms. — The attacks vary much in different subjects in severity 
and duration. The patient is usually aware of its onset, and clutches some 
support or rushes to the window. The respirations are rapid and shallow, 
with loud inspiratory stridor, and, in the height of a severe attack, are com- 
pletely arrested with all the signs of asphyxia. The subjective sensations 
include a horrible feeling of anxiety, but consciousness is not lost. Many 
cases are less acute but persist longer, even for several hours. 

Prognosis. — The attacks are practically never fatal, unless a foreign 
body or tumour be present. 

Treatment. — During the attack amyl ni trite or chloroform may be in- 
haled, and ampoules of these drugs should be kept on hand. Between the 
attacks sources of irritation should be sought for and removed, the upper 
air-passages brought to aT healtliy condition, and the generarFealth and mode 
of life shaulireceive attention. Administration of bromrdes may be require? 
when the attacks recur frequently. 

Laryngismus Stridulus 

.Etiology. — This is a condition, clinically similar to glottic spasm, 
occurring in children. It is far commoner than the spasm of adults, and it 
has been suggested that the asphyxia! attacks of laryngismus are caused 
by collapse of the soft and yielding cartilaginous framework of the larynx. 
It is commonest between the ages of 6 months and 2 years, but may persist 
later; it occurs in ill-nourished, unhealthy children, usually in association 
with rickets, and practically always in association with adenoids. 

Symptoms. — The onset is sudden and usually at night. The child wakes 
gasping for breath, and a series of short noisy inspirations are followed by 
complete cessation of breathing and terminated by a long, crowing inspiration. 
There are retraction of the lower ribs and epigastrium, cyanosis and great 
terror and distress, and in severe cases, carpo-pedal contractions, convulsions 
and evacuation of urine and f»ces. When the attack is over the child is 
perfectly normal and there is no hoarseness. Slighter and less typical attacks 
^ften occur. 
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Diagnosis. — This is easy if the symptoms are carefully noted ; the 
sudden attack of dyspnoea, with complete absence of symptoms in the 
intervals, is ^uite distinctive. 

Prognosis. — The prognosis is somewhat grave in severe cases ; an 
infant rarely dies in an attack, but is often worn out and succumbs to collapse 
of the lungs. 

Treatment. — During the attacks the face and chest may be freely 
sponged with cold water, and the inhalation of amyl nitrite from a capsule 
broken in a handkerchief may be tried. The quickest relief can usually be 
obtained by drawing the tongue forward with a finger passed into the mouth 
to its base, a manoeuvre easily performed by the mother or nurse. The 
attacks are so short and sharp that there is no time for a hot bath or the 
administration oiLimmidaa freauently recommended. 

Prevention involves general tonic treatment, fresh air, wholesome food 
and correction of digestive disturbances. The removal of adenoids is of 
great importance, even if not large enough to be definitely obstructive, as 
is the treatment of naso-pharyngeal catarrh with the usual saline lotion 
which, in small children, may be dropped into the nostrils from a pipette. 
Bromides are to be avoided if possible as depressing, but I Q tQ. . SQ..djOpa .^l 
li quid extract of grindelia may be given 3 or 4 times a day in milk or sweet- 
ene^ waTerlL^ by Eustac^Snitffi- 

CICATRICIAL STENOSIS 

.Etiology. — Suicidal and other wounds, gunshot injuries and scalds 
frequently produce cicatricial narrowing of the lumen of the glottis. After 
th\Totoinv a web may form across the anterior commissure. In the ha-ste 
of an emergency tracheotomy, the wound has often been made too high 
and the cricoid cartilage cut through ; in thcwse cases it generally happens 
that, after the subsidence of the. acute condition, dyspneea follows every 
attempt to remove the tube, and a stenosis is found to hav’e resulted from 
swelling and narrowing in the subglottic region. Similarly, a proportion of 
cases intubated for di[»htheria are unable to breathe without- the tube, by 
reason of a subglottic stenosis. Lupus and tuberculosis of the larynx can 
produce cicatricial stenosis, but extensive cases of the latter disease rarely 
progre.ss far enough towards healing for this to occur. Syphilis is the most 
fruitful cause of t his condition, and the great difficulty of obtaining a cure 
at this stage is a powerful reason for early and thorough treatment of .syphilis 
of the larynx. Leprosy and scleroma cause vstenosis, but are rarely seen in 
this country. The perichondritis which is an occasional complicatic)ii of 
enteric fevo^ small-pox and diphtheria, commonly ends in severe stenosis. 

Symptoms and Diagnosis. — The principal symptom is naturally dyspnoea, 
but in chronic cases it is remarkable how great may be the narrowing before 
dyspneea becomes severe. The obstruction and the stridor are most inarked 
on inspiration, in contra-distinction to tracheal stenosis where the stridor is 
both inspiratory and expiratory. The larynx moves downwards with each 
inspiration ; this “ respiratory excursion ’* of the larynx is a further dia- 
gnostic sign of laryngeal obstruction, but is not always present. The patient 
sits upright, with the head thrown back ; whereas in tracheal obstruction 
he bends forward to relax the trachea. 
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Treatment. — In all cases with decided dyspnoea tracheotomy should be 
first performed, and in syphilitic cases it is important that all active disease 
should be arrested by thorough treatment before any attempt at dilatation 
be begun, and the stenosis itself will often be greatly improved by such 
treatment. The administration of iodides is dangerous in these cases, for 
the increased secretion is pent up behind the stenosis and may overwhelm 
the lungs. Difficulty in dispensing with the tube after tracheotomy is 
sometimes due to nervousness on the part of the child, and can then be 
surmounted by using a fenestrated tube which is plugged occasionally and 
by encouraging the patient to breathe through it by blowing soap-bubbles 
or sounding a whistle. When the tracheotomy wound is too high, a low 
tracheotomy should be performed and the original wound allowed to close ; 
this is often sufficient to overcome the difficulty. 

The successful treatment of severe cicatricial stenosis demands the 
greatest skill and perseverance on the part of the surgeon as well as the 
patient co-operation of the sufferer. The whole circumstances of the case 
should be carefully considered before advising difficult and prolonged treat- 
ment. Adult patients can live active lives with a permanent tracheotomy 
opening. If the stenosis be not too extreme, a fenestrated tube may be 
worn which can be kept plugged during the day, so that the patient may have 
the use of speech and respiration by the natural passages. In children and 
young people a permanent tracheotomy is more harmful, and the prospect of 
cure by dilatation is better. The best method of dilatation is by the use of 
intubation tubes : under aTUUsthesia increasing sizes are passed until the 
stricture is dilated as far as possible, when the largest is left in position. This 
must have an especially large swell to prevent its being coughed out, or, 
better, is fixed by a special clamp passed through the tracheotomy fistula. 
In this way safety is assured, and the tube in these cases may be retained 
for 3 or 4 months without becoming foul ; at the end of this time it is 
replaced, if necessary, by one of a larger size until dilatation is complete. 

Harold S. Barwell. 


DISEASES OF THE TRACHEA 
INFLAMMATION OR TRACHEITIS 
Acute Tracheitis 

Acute tracheitis may occur from any condition leading to irritation of 
the mucous membrane of the trachea. When it occurs as a result of bacterial 
or chemical agency, the whole of the upper Air-passages are usually involved 
in greater or less degree, and the clinicd manifestations are not confined to 
the trachea. In some cases, however, the stress of the resultant reaction falls 
upon tffis tube, and the condition therefore requires separate consideration. 

^Etiology.— 1 . is the commonest cause. The 

bacteria usually found with tracheitis are tlie so-called catarrhal 

organisms, such as the the pneumococcus, the 

lander pneumo-bacillus and Pfeiffer’s Bacillus injluenid. Less frequently 
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a member of the streptococcus group may be found, either alone or in associa- 
tion with one or more of those just mentioned. As with catarrhal inflamma- 
tion of other parts of the upper air-passages, damp, cold or foggy climatic 
conditions predispose to tracheitis. It is more common in young and middle- 
aged adults than in infancy or in old age. Mouth-breathers are more liable 
to this condition. Exposure to sudden changes of temperature may be a 
factor in its onset. 

Tracheitis may also occur as part of the clinical picture in some of the 
acute specific diseases, such as enteric fever, diphtheria, whooping-cough 
and measles. It is often a troublesome and distressing association or sequel 
of true influenza. 

2. Ch emical agencies . — Irritating or poisonous fuaics and vapours may 
lead to a very acute form of tracheitis. It may, therefore, occur in certain 
occupations, unless adequate precautions are taken. The use of “ poison 
gases ” in warfare has drawn widespread attention to this form of the con- 
dition, since tracheitis was an almost constant result of certain forms of 
“ gassing.” The chief chemical irritants used in the < ireat U'ar were chlorine, 
phosgene and ypt'rite, or dichlorethyl sulphide, commonly known as yellow 
cross or mustard gas. Of thesf^ the latter was jKirha])3 the most irritant to 
the trachea, and fatal castis invariably showed traclieal lesions. Direct 
inhalation of steam may also induce an acute tracheitis. 

3. Mechanical causes . — The presence of a foreign body, or the invasion 
of the trachea by extension from malignant growth in adjacent structures 
may lead to a local or even to a geneTanM(5heius. It is noteworthy, however, 
that the trachea is frequently spared in occupations involving the r«‘spiration 
of dusty air, which lead to deposits in the lungs and bronchial glands with 
resulting pneumonokouioses. Although a coal miner’s lungs are black, yet 
his trachea may be practically normal. 

Pathology* — The changes* found in the trachea vary from simple catarrhal 
inflammation to intense destructive changes with ulceration, and in some 
cases croupous or membranous exudate. In the catarrhal forms, the mucous 
membrane shows changes similar to those in bronchitis. It is at first swollen, 
red and dry, the vessels running across the trachea being engorged and clearly 
visible. Then, owing to increased activity of the mucous glands, excessive 
mucoid secretion occurs and the mucous membrane becomes moist, after 
which resolution may take place, or the process may proceed to a muco- 
purulent stage, when the fluid on the membrane coheres to form yellowish or 
green tenacious pellets. Occasionally numerous red blood cells are extruded 
and the tracheal exudate becomes streaked, tinged or uniformly piuldsh. 

In some inflammations, such as those induced by poison gases or inhaled 
steam, the mucous membrane may be intensely engorged and actunl destruc- 
tion may occur, involving even the deeper structures and the cartilages, so 
that greyish yellow sloughs result, which on separation leave ulcers. In 
diphtheria the characteristic false membrane composed of necrosing fibrin, 
leucocytes and bacilli may be found loosely attached to the mucous membrane, 
as in other localisations of this process. It may be primary or secondary to 
faucial or laryngeal diphtheria, either by direct extension or through diph- 
theritic infection of a tracheotomy wound. 

In influenza the pink appearance of the trachea is of such constancy in 
fatal cases that it has come to be regarded as one of the most characteristic 
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post-mortem changes found in this disease. The bright injection generally 
involves the lower half of the trachea, but it may occur along the whole 
length of this tube. 

In whooping-cough the inflammatory reaction is usually less acute. 

In typhoid fever small ulcers may occasionally be found in the trachea 
similar to those occurring more commonly in the larynx. 

Symptoms. — Acute catarrhal tracheitis usually begins more or less 
acutely, like the common “ cold,’' of which it is to be regarded as one form, 
with malaise, slight headache, and a mild degree of fever, the temperature 
being usually between 99® and 1(K)° F., rarely 101® F. The patient soon 
experiences a sensation of irritation behind the sternum, rapidly leading to 
a harsh, dry cough of noisy cliaracter. The cough aggravates the retro- 
sternal discomfort, which develops into a sensation of rawness or soreness, 
making the cough very painful and distressing. If the larynx is involved 
at the same time, the voice becomes hoarse and sometimes lost, or reduced 
to a raucous wliis])er. In tracheitis alone the voice is usually unaffected. 
After from 12 to 24 hours the condition passes into the mucoid stage. The 
cough becomes looser and less painful, and small y)ellet8 of tenacious mucus 
are coughed up, usually greyish or black in town-dwellers, whitish in those 
in rural conditions ; in either case, the mucus may be streaked with blood 
or even tinged a uniform pink colour ; in the more acute forms, it sometimes 
becomes yellow and more purulent. In the mucoid stage, the retrosternal 
soreness becomes less, the constitutional symptoms abate, while the tempera- 
ture subsides and becomes .subnormal. The patient often feels weak and 
out of health for some days, and is sometimes left with a noisy morning cough 
and tracheal irritation which may last for days or w^eoks. The aspect of 
the patient shows nothing characteristic. There is the general appearance 
of fever, malaise and discomfort. The rise of temperature and increase in 
pulse-rate are usually moderate. In the early stages physical examination 
of the chest shows no abnormality, but when exudation occurs a coarse 
wheeze may be audible over the trachea, particularly when the patient takes 
a deep breath or just before a cough occurs. 

Diagnosis. — The association of catarrhal symptoms with a dry, harsh 
cough and retrosternal soreness, without signs of bronchitis, is almost patho- 
gnomonic. In some ca.se8 the diagnosis cun be established with the laryngo- 
scope or by endoscopy, but in most the discomfort wliich these examinations 
entail is unnecessary. 

Prognosis. — This is almost invariably good, except in debilitated subjects 
or in those with cardiac or renal disease, in whom the process may spread 
to the larynx, bronchi or lungs. The usual course is from 2 days to a 
week, though cough and expectoration may persist for days or weeks. The 
condition may become chronic. To some extent the prognosis depends 
upon the care and treatment in the initial stage. Cases that are neglected 
are liable to become chronic. 

Treatment. — The prophylactic and remedial treatment of acute tracheitis 
is practically identical with that of acute bronchitis of the larger tubes. 
Even in mild cases the patient should go to bed, though this may be necessary 
only for 1 or 2 days ; but he should keep to his room till his temperature has 
become normal. There may be less need for expectorants than in bronchitis, 
and a simple saline diaphoretic mixture, with the addition later of vin. ipecac. 
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and tinct. camphorsB co., may be all tiiat is necessary. Sedative inhalations, 
such as vapor benzoini, are specially useful, and counter-irritation to the 
sternal region is comforting and grateful to the patient. When a chronic 
noisy cough develops, a mixture containing small doses of apomorphine and 
tinct. chloroform, et morphin. co. often gives relief. 

When tracheitis occurs as part of some specific disease, such as diphtheria 
or influenza, the treatment should be that appropriate to the primary disease. 

In ‘‘ gassing,*’ every effort should be made to relieve the distressing and 
])ainful symptoms, and for this purpose morphine, either alone or in combina- 
tion with atropine and strychnine, may be required. Various inhalations 
may be tried, and useh*8s cough should fcw! ch( ck*‘d by sedative mixtures or by 
a linctus of heroin, morphine or codeine. 

Chronic Tracheitis 

iCtiology.- -Chronic tracheitis may follow an acute attack, or it may 
develop insidiously in patients suffering from ciironic laryngitis or bronchitis. 
Inhalation of cigarette smoke is a not infrequent cause. It is also sometimes 
a seouel of chronic rhinitis, especially with tlie atrophic form or czasna. A 
certain degree of chronic tracheitis accompanies the specific lesions of 
syphilis and tuberculosis, which are described below. 

Pathology. -Various degrees of chronic infiammatory lesions may be 
found. In chronic catarrhal tracheitis, the vessels are distended or engorged, 
and the miuious membrane of the trachea becomes thickened and more or 
loss covered with mucoid or muco-purulent secretion, the histological change.^ 
being ttiose of chronic catarrhal inflammation, namely, shedding of the 
ciliatexi e[)ithelial cells, overactirity of the mucous glands, and sometime.^ 
thickening and induration of the submucous tissues from proliferative 
changes. A condition of {>erichondritis of the tracheal cartilages may, in 
case, be observed, and this may result in a mammillated appearance in the 
internal aspect of the trachea. In ozeona, crusts similar to those in the nos^ 
and I'harviix inav form on ilu' tracheal mucosa. 

Symptoms.' -'ld)e symptoms of chronic tracheitis are similar to those' 
of the acute form. There is a sense of discomfort and irritation about the 
trach(‘a and a chronic, almost dry cough, often worse in the morning. There 
is gaiK^rally some scanty, sticky expectoration, mucoid or muco-purulent, 
darkened by carbon particles and occasionally blood-tinged. 

There are practically no physical signs of this condition, except that 
the tracheal changes can be observed by the laryngoscope or by endoscopy 
of the trachea. 

Diagnosis. — This is concerned chiefly with its differentiation from chronic 
changes in the trachea due to syphilis, tuberculosis or leprosy and to the 
effects of now growths. It must largely be made by endoscopic examination. 

Prognosis. — The prognosis depends upon the cause. When this can b( 
removed, as by treatment of predisposing conditions in the nose and throat, 
the outlook is good. When the tracheitis is due to other conditions, such as 
syphilis and tuberculosis, it depends upon the situation and extent of the 
other lesions and upon the treatment adopt< d. 

Treatment. — This is, in its main features, similar to that of acute tracheitis, 
but climatic treatment may be of great importance. The patient may perhaps 

65 
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spend the winter nionths in a warm or equable and clear climate with great 
advantage. Vaccine treatment may also yield good results. When other 
conditions are concerned, such as ozsena, syphilis or tuberculosis, the treat- 
ment appropriate to them should be employed as well. 


CYSTS AND TUMOURS 

These are rare conditions, but require careful consideration. 

CVST8 

Owing to weakening of the wall of the trachea, local bulging may occur, 
giving rise to a cystic, air-containing swelling in the neck, in direct communi- 
cation with the lumen of the trachea. Such cysts are known as “ tracheo- 
celes” or “aeroceles.” They are resonant to percussion and can often 
be temporarily reduced by pressure. 

Small retention cysts may occur in the posterior wall of the trachea, 
from obstruction of the ducts of the mucous glands as they j)nss through the 
trachealis muscle. They are of pathological interest only, and do not give 
rise to symptoms. 

Simple Tumours 

The most important is papilloma. It occurs chiefly in children and is 
usually pedunculated. When it grows in polypoid form it may lead to 
obstruction of the trachea low down, in which case tracheotomy may fail to 
give relief,’ and death results. 

Other innocent tumours occur, but are rare. They include enchondrosis 
from localised overgrowth of cartilage, multiple enchondroma, and osteoma 
from ossification of a pre-existing enchondroma. Li])oiua and aberrant 
thyroid tumours may occur, but are very rare. 

Symptoms. — These tumours produce varying degrees of tracheal obstruc- 
tion, and can usually only be recognised by endoscopy. Treatment is con- 
sidered under that of tracheal obstruction. 

Malignant Tumours 

A few cases of primary carcinoma of the trachea have been recorded. 
Secondary growths are not common, but the trachea is often involved and 
infiltrated by primary carcinoma in adjacent structures, such as the oeso- 
phagus, the thyroid, the larynx, or by the extension of secondary deposits 
in the cervical or mediastinal glands. 

Primary sarcoma of the trachea is also very rare. The growth is usually 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, such as the kidney ; or it may be 
invaded directly by sarcoma originating in the thymus or other media- 
stinal structures, and especially by lympho-sarcoma of the mediastinal 
glands. 

Symptoms. -The tracheal symptoms and signs are usually those of ob- 
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struction, accompanied by pain. When the primary growth is in the oeso- 
phagus, antecedent dysphagia and sometimes laryngeal paralysis reveal the 
origm of the tracheal symptoms when they occur. In this case, copious 
frothy mucoid expectoration is frequent, and when ulceration develops, food 
particles may enter the trachea, excite cough and soon lead to inhalation 
broncho-pneumonia or gangrene. When the growth is near the bifurcation, 
argent dyspnoea is the rule, and spasmodic attacks may occur, causing the 
most extreme distress. In most cases of tracheal growth the characteristic 
clanging brassy cough (gander cough) of tracheal obstruction can be heard. 
The trachea may be pushed to one side and its lumen distorted and obstructed 
by growth in the cervical glands. In mediastinal new-growth invading the 
trachea, the pressure signs and symptoms characteristic of that disease usually 
render the explanation of the tracheal symptoms apparent. 

Course. -This is generally rapidly progressive. 

Diagnosis. — Intratracheal growths have to be differentiated from other 
causes of tracheal obstruction and the diagnosis is considered in detail under 
that condition. Endoscopy would afford valuable confirmation if it is 
practicable or desirable. In oesophageal and mediastinal new-growths in- 
vading the trachea, X-ray examination may assist in diagnosis. 

Prognosis, -This is hopeless, death occurring from asphyxia or from some 
complication or by asthenia. 

Treatment. -Treatment can be palliative and symptomatic only. In 
obstruction, it may be possible in rare cases to give temporary relief by a low 
tracheotomy, ))ut as a rule this is impossible, owing to the presence of 
obstruction below any point where the trachea is accessible. 


THE INFECTIVE GRANULOMATA 
Syphilis 

The trachea may be affected in both the congenital and acquired forms. 

In congenital syphilis, a progressive cicatrisaticn may occur, leading to 
stenosis. In acquired syphilis, during the secondary stage, the mucous 
membrane of the trachea may become generally hypernemic, or small raised 
mucous patches may develop locally. In the tertiary period, gummata 
may occur in the trachea, the commonest .site being towards the lower end. 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloughing of parts of tlie tracheal rings. 
!n the process of cicatrisation a progressive stenosis may develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal 
irritation in both the secondary and tertiary manifestations, but in the 
latter, signs of tracheal stenosis may develop when scarring and heahng 
are in progress. Laryngeal involvement occurring at the same time tends 
to distract attention from the tracheal lesions or to obscure them. 

Diagnosis. — The diagnosis of syphilis of the trachea depends upon a 
careful study of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic examination, the coexistence of other mani- 
festations of syphilis, and in their absence, a positive Wassermann reaction. 

Prognosis. — If the condition is recognised early, excellent results may 
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be obtained by treatment, but it is obvious that where deep destructive 
changes have resulted, medicinal measures can only palliate. 

Treatment. — Anti -syphilitic treatment should be administered vigorously, 
and after a course of neo-sal varsan or novarsenobillon, mercury should be 
given. Inunction seems sometimes of special value in such oases. In cases 
of stenosis of the trachea from cicatrisation, dilatation of the stricture by 
means of bougies introduced through an endoscope may be practicable and 
afford useful help. 


Tuberculosis 

Tuberculosis of the trachea is occasionally found post mortem in advanced 
cases of pulmonary tuberculosis, usually in those with extensive laryngeal 
involvement. Primary tracheal tuberculosis is unknown. The rarity even 
of secondary lesions in this tube is probably to be explained by the ciliated 
epithelium preventing lodgment of the bacilli. 

Pathology. — Tuberculous lesions may occur at any part of the trachea, 
but they are more frequent in the lower part and on the posterior wall. 
When they occur they are usually numerous. There may be some general 
* hypersemia, or small tubercles, varying in size from a pin’s head to a s})lit 
pea, may be visible. Later, superficial ulceration occurs, forming irregular 
punched-out ulcers. Oa‘asionally, the process may exiend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
fistulous communication with the oesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation 
of advanced disease, its clinical indications are slight and are usually obscured 
by the more obvious laryngeal and pulmonary symptoms and signs, though 
if the process extends deeply and produces sinuses and fistulous tracks, it 
may become apparent. The actual tracheal symptoms are those of cough 
and retrosternal soreness. 

Diagnosis. — This condition has to be distinguished from other clironic 
tracheal lesions, and a diagnosis can only be made from a careful review of 
the history, the general evidence of tuberculous disease and by the tracheal 
involvement which may be visible by endoscopy. 

Treatment. — This must, from the nature of tilings, be largely palliative, 
and is in effect practically identical with that of laryngeal tuhere.nlosis, 
notably intratracheal insufflation witli orthoforra and an®sthe.sin. 


Leprosy 

In some cases of this disease, granulomatous lesions occur in the tracliea, 
and these may eventually give rise to tracheal stenosis, owing to the con- 
traction of new-formed fibrous tissue. The diagnosis can only be made 
from the occurrence of tracheal symptoms in a case with established lesions 
of leprosy in other parts. 

The treatment is symptomatic. 

Scleroma 

Although in most cases this condition affects the nose only, scleromatous 
lesions may be found in the trachea as a pathological curiosity. The disease 
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in any form is rare in England, and occurs chiefly in Poland and Austria. 
The nodules of granulomatous tissue in the trachea may cause partial obstnao- 
tion mechanically, or, on contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign 
bodies, by conditions originating in the trachea, and by pressure from without. 

Foreign Bodies in the Trachea 

The commonest route by which foreign bodies enter the trachea is through 
the mouth and larynx, in ihe acts of breathing, laughing, yawning, sighing, 
or before and after cougliing, when food or some foreign substance is in the 
mouth. A piece of bone, a stud, button, false teeth, chewing gum, peas, 
articles of food, nuts, grains of wheat, beads or blades of grass are among 
the substances which may gain entrance to the trachea in this manner. 
Surgical o[>erations in the mouth and throat may lead to the inhalation of a 
tooth, a piece of tonsil or a mass of adenoid tissue. Material vomited from 
the stomach, such as food, blood clot or intestinal worms, may be inhaled into 
the trachea. A large blood clot in heemoptysis may temporarily obstruct it. 
Foreign bodies may also gain access through the tracheal wall, such as small 
projectiles in wounds of tlie neck, a piece of new growth or tuberculous 
glands by ulceration through the wall. 

Unless it becomes impacted, or is too large to enter one of the two main 
bronchi, a foreign body rarely remains long in the trachea. It either causes 
death with dramatic ra[)idity, is coughed out again, or passes down into one 
or other of the large bronchi or their secondary divisions, where it produces 
results which are described in tlie section on diseases of the bronchi. 

Symptoms. — Tliese depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current which it induces, but 
in general the tracheal symptoms are less urgent than those of laryngeal 
obstruction, and less serious than those of obstruction of one or other main 
bronchus. There may be intense dyspnoea, with great discomfort and alarm 
during the actual passage through the larynx of a small foreign body, especi- 
ally if it is temporarily arrested there ; but when it enters the trachea there 
is an almost instantaneous cessation of the acute distress, though some degree 
of dyspnoea may persist. The type of dyspnoea is inspiratory in the main, 
though a minor degree of expiratory difficulty may be apparent if the foreign 
body is of considerable size. There may be a deflnite stridor with both 
phases of respiration, but it is more pronounced in inspiration. If the 
foreign body remains loose in the trachea, which may occur if it is rounded 
and too largo to engage in one of the main bronchial di\isions, a sound of 
vibratory character may be heard on auscultation of the trachea, sometimes 
described as the bruit de grelottenierU, This may be produced by friction 
of the foreign body against the tracheal wall, or more commonly by the air 
passing over it during respiration. A paroxysmal cough may occur, caused 
by the foreign body irritating the sensitive posterior waU of the trachea, 
add during such an attack the foreign body may bo forced up to the larynx, 
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obstruct it, or cause reflex spasm with intense dyspnoea and cyanosis and a 
risk of suffocation, unless it drops back, is coughed out, or removed. When 
sudden rupture of caseous material into the trachea occurs, the lumen may 
be blocked and death take place rapidly. 

Course. — A foreign body impacted in the trachea may give rise to septic 
inflammation of its walls, with subsequent cicatrisation after removal, or 
it may lead to secondary infective processes in the lungs, such as purulent 
bronchitis and broncho-pneumonia. 

Diagnosis. — The history of disappearance of some object from the mouth 
during coughing, breathing or laughing should give rise to suspicion of an 
inhaled foreign body, and this may be confirmed by seeing the object directly 
by endoscopy, or indirectly by means of the X-rays. 

Prognosis. — This depends in the main on the nature of the foreign 
body, and the time elapsing before its removal. An irregular, rough or soft 
foreign body is more likely to induce septic complications than a smooth, 
hard substance. Apart from rapidly fatal results, the prognosis is better 
with intratracheal foreign bodies than with those reaching the bronchi. 
If removal is effected within 24 to 36 hours, recovery is usually rapid and 
con^lete. 

Treatment. — Treatment consists in rapid removal with as little damage 
to the trachea and larynx as possible. This may be effected by means of 
forceps passed through a Killian’s bronchoscope, either by the mouth or 
through a tracheotomy wound, a method requiring expert manipulation, or 
by tracheotomy alone, when the foreign body may be coughed out through 
the opening or be easily removed by forceps. The tracheotomy wound should 
be kept open by means of a dilator instead of the usual tracheotomy tube. 
Inversion of the patient in the hope that gravity may assist the expiratory 
efforts of cough is dangerous and should only be attempted after tracheotomy 
has been performed. Where rupture of a caseous gland or softening new- 
growth occurs into the trachea, an immediate tracheotomy may be necessary. 

Obstruction from Cicatrisation of the Tracheal Walls 

Etiology. — This may result from any condition leading to ulceration 
of the tracheal walls, with subsequent healing, such as a syphilitic gumma, 
or less commonly other granulomata, such as tubercle, leprosy or scleroma. 
Another cause is cicatrisation from wounds of the trachea, accidental, suicidal 
or after tracheotomy, when the incision has been made too near the cricoid, 
or when the wound has become infected or the tube left in too long. Scarring 
from damage to the trachea by the inhalation of boiling or caustic liquids or 
even by inhaled gases may lead to stenosis. 

Pathology. — The deformity of the trachea and the obstnu tion of its 
lumen depend upon the situation and the extent of the cicatricial contraction 
of its walls. It may be local, producing an hour-glass constriction, or involve 
a long extent of the tube. Occasionally, especially in syphilitic lesions, 
stenosis may occur at two different levels. 

Symptoms. — These depend upon the degree of stenosis, the rapidity 
with which it develops, and the condition of the larynx, bronchi and lungs. 
When the stenosis is produced gradually, as in cicatrisation, a degree of 
obstruction may result, greater than would be compatible with life if suddehly 
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induced. In tlio early stages of a progressive stenosis, slight dyspnoea may 
be present on exertion, and during sleep a faint stridor may be audible, 
disappearing when the patient is awake. As the contraction progresses, 
the dyspnoea becomes more marked, and a definite and persistent stridor 
develops, at first inspiratory only, though expiration may become both 
noisy and obstructed. The patient may experience a sensation of obstruc- 
tion referred to the neck or under the sternum, accompanied by pain and 
irritation, leading to cough, which may be dry, noisy and metallic, or accom- 
panied by more or less frothy sputum, if the primary condition is associated 
with widespread tracheitis. The voice may lose tone and volume, and the 
patient talk more quietly than normal and with some evident effort. In 
advancing stenosis, sudden and alarming attacks of dyspnoea may occur, 
leading to cyanosis and threatening suffocation. These attacks are usually 
due to an accumulation of mucus at the site of the stenosis. The patient in 
advancing degrees of obstruction cannot lie down, and generally sits leaning 
forward with chin depressed. It may be noted that the extraordinary 
muscles of respiration contract forcibly, and yet the laryngeal excursions may 
be small or hardly noticeable, in contrast with those of laryngeal obstruction 
in which they are maximal. Tins distinguishing sign was first pointed out 
by (Jerhardt, and is of value, but unfortunately it is not absolute and cannot, 
therefore, be regarded as pathognomonic. On auscultation over the trachea, 
a noisy roar may be audible, of maximum intensity near to the obstruction, 
whereas the breath sounds over both lungs may be deficient, although the 
stridor may be conducted bilaterally. 

Course. — The course of cicatricial stenosis is usually progressive, unless 
arrested by treatment, and the dyspnoeic attacks become more frequent and 
alarming. 

Diagnosis. — Tracheal obstruction from cicatrisation has to be distin- 
guished from laryngeal obstruction, in which the symptoms are usually more 
acute and more urgent. Gerliardt’s sign described above may also be sug- 
gestive. It must also be differentiated from obstruction due to pressure 
from without (vide infra). The only reliable method of distinction is by 
direct inspection witli the bronchoscope. 

Prognosis. —Early sy])hilitic stenosis may be arrested by appropriate 
auti-syjdiilitic treatment. Obstruction due to other granulomatous con- 
ditions varies with the severity and extent of the primary lesions. Caseous 
material or degenerated growth ulcerating into the trachea is usually immedi- 
ately fatal, or leads to death within a few days from pulmonary complications. 

Treatment. — Rest, avoidance of exertion, smoking and alcohol should be 
advised. The patient’s fears should be allayed and symptomatic treatment 
ordered, such as sedative inhalations or a linctus to check useless cough. Ip 
syphilitic stenosis vigorous anti-syphilitic treatment with salvarsan ^ should 
be given. A low tracheotomy may be necessary for an intractable stricture 
Jiigh u}) in the trachea. In some cases where an ordinary tracheotomy cannot 
b(^ performed below the stricture, it may be possible to insert Koenig’s long 
tracheotomy tube through an opening in the trachea made above it. In 

' According to Mr. Harold Harwell, administration of jx^tassium iodide is very 
dangerous, as it inoreases the secretion which is pent up behind the stenosis. It may be 
given in combination with belladonna, but it is bettor withheld until the severity of the 
condition has been relieved by salvarsan. 
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other cases, dilatation of a fibrous stricture by bougies passed through an 
endoscope may be feasible. 

Obstruction from External Pressure 

Pressure on the trachea may occur in the neck or in the mediastinum. 

Causes of pressure in the neck, — Strangulation, throttling or garotting 
leads to death by occlusion of the trachea and suffocation. Enlargement of 
both lobes of the thyroid body may cause lateral com])ression of the trachea, 
until eventually its lumen is reduced to a narrow slit— the so-called “ scabbard 
trachea.*' Irregular or unilateral enlargements on the other hand cause 
deviation of the trachea, with kinking of its lumen. Other less common 
causes of compression of the trachea are enlargement of the cervical glands 
from tuberculosis, malignant disease, Hodgkin's disease or leuksBinia. The 
trachea may be pressed on from behind by a foreign body impacted in the 
msophagus, or by a bony tumour arising from the vertebras. 

Causes of pressure in the mediastinum , — An aneurysm of tlie aortic arch 
may press directly upon the trachea at, or near, the bifurcation and cause 
obstruction. Siniilarly deep pressure may be caused by a retrosternal goitre, 
a persistent and enlarged thymus, or a thymic abscess, mediastinal glands 
enlarged from any cause, usually malignant disease, a dermoid cyst or a 
bony tumour originating in the sternum. 

Symptoms. — The symptoms are in the main identical with those of 
stenosis of the trachea from intrinsic causes, with the special 8ym})tom8 
due to the primary external condition superadded. 

Diagnosis. — This may be simple and obvious, as in those cases due to 
pressure from tumours in the neck, whereas, in those due to mediastinal 
pressure, it is usually only possible after a careful survey of all the symptoms, 
and is in brief identical with that of aneurysm or mediastinal new-growth, to 
which reference should be made. In some cases X-ray examination may give 
valuable information. 

Prognosis. — This is good in obstruction due to causes in the neck other 
than malignant disease, but it is almost uniformly bad, indeed hopeless, in 
obstruction due to mediastinal causes, with the exception of abscess and 
some thymic conditions. 

Treatment. — The treatment is that of the primary condition. In goitre 
and tuberculous glands, in simple tumours and some thymic conditions, 
operation may be possible and may effect complete cure. In those due to 
mediastinal pressure, especially from aneurysm or new-growth, treatment, 
in most cases, can be only palliative or symptomatic, and direct(;d to the 
relief of pain, dyspnoea, cough and distress. 


INJURY 


Direct violence to the trachea has been known to cause rupture when the 
chin is raised upwards and the trachea is, therefore, extended. 


R. A. Young. 

G. E. Beaumont. 
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DISEASES OF THE BRONCHI 

BRONCHITIS 

Intlamniation of the bronchi, or bronchitis, is one of the commoneflt 
maladies and may be induced by a variety of causes. These, in the main» 
fall into three groups, bactexial, chemical and raechaftical, similar to the 
causes of tracheitis, which Ls, indeed, in many cases, a concomitant or ante- 
cedent of bronchitis, so that tracheo-bronciutis would be a more accurate 
designation of the majority of cases. At the same time it should be recognised 
that the trachea may be alone or predominantly affected, while, on the other 
hand, in many cases of bronchitis of the smaller tubes, the trachea may 
escape, or be only slightly involved. 

Bronchitis is so varied in its extent and in the form and severity of its 
manifestations that a satisfactory classification is somewhat difficult to 
formulate. Fowler’s classification into (1) acute bronchitis, (a) of the larger 
tubes, and (6) of the smaller tubes ; (2) chronic bronchitis ; (3) secondary 
bronchitis ; and (1) plastic or fibrinous bronchitis, is convenient as a combined 
clinical and pathological grouping, but fails to separate what appear to be 
clinically distinct entities. We propose to consider the clinical manifesta- 
tions of bronchitis according to the following classification : 

1. Acute Forms — (a) Catarrhal bronch itis, (1) of the larger tubes, (2) of 
the smaller tubes ; (6) suppjuxAUgeL^^ secondary bronchitis ; (d) bronc^iths. 
due to mechanical and chemical agencies ; ((^"Fbr mOT g."" 

2. CiiKOmc Forms — (a) Catarrhal, (b) suppuraTTve,' (c) secondary, (d) due 
to mechanical agencies, and (e) fibrinous. 

ACUTE BRONCHITIS 

Acute Catarrhal Bronchitis of the Larger Tubes 

Synonyms. — This coudiuon is often called Bronchial Catarrh, or Acute 
I’ r ac lieo - b ro n c iii t is . 

iEtiology. — Predisposing .—Climate and latitude undoubtedly 

[)lay an important part. Catarrhal bronchitis is rare in polar and arctic 
regions and near the equator, but is very prevalent in damp and foggy 
cliinates. In England attacks are common in late autumn, winter and 
early spring. It is probable that some degree of hereditary predisposition 
occurs, since “ weakness of the chest ” is common in some families. Owing 
chielly to greater exposure, the disease occurs more frequently in men than 
in women. It is most common at the extremes of life, infancy and old age, 
but it is not infrequent at any age. Fatigue and privation play their part, 
and exposure to cold, wet or fog so frequently seems toTnitiate the attack 
tiiat it is often regarded as the exciting cause. Scoliosis, kypho-s^liosis 
and other malformations or dcforiuities of the chest predispose to Tronc^ 
anil some of TEenT'aFe aggtRvat^d by brohcmfis" early Th life. 

Chronic cardiac and renal disease both render their subjects more liable to 
bronchitis, as do also conditions of the nose and pharynx which lead to mouth- 
breathing, in consequence of the inhalation of air which is un warmed and 
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unfiltered by the nose. In childhood, dentition seems to be a frequent 
predisposing condition. 

The exciting cause is usually one of the catarrh-j)roducing organisms, and 
one or more of the following may be found in the sputum : the pneumococcus, 
Friedlander’s pneumo-bacillus, streptococci, Micrococcus catarrnaliSy staphylo- 
cocci, M. telragenus, and occasionally Bacillus coh communis . It may also 
be caused by the SpirochcBta bronchialis (see p. 189). In health, the bronchial 
mucosa is in all probability sterile, though this has been disputed, and it is 
possible that a “ carrier '' condition may occur here as in the upper air- 
passages. 

Pathology. — The changes induced in the bronchi are similar to those 
in the nasal mucosa in coryza and in the trachea in tracheitis. Three stages 
may be described : An initial dry stage, when there is active hypersemia of 
the bronchial mucosa, with exudation into the submucous layer, causing 
temporary diminution of the bronchial secretion from occlusion of the 
mucous ducts. The second or mucoid stage is associated with copious 
discharge of mucoid secretion, owing to increased activity of the mucous 
glands, this secretion being mixed with shed ciliated epithelial cells and 
scanty leucocytes. Sometimes in acute cases a few red blood corpuscles 
are present. The third stage is that of resolution, though not infrequently 
a muco-purulent stage occurs, when the sputum becomes less copious and 
greenish in colour from large numbers of pus cells. 

In fatal cases the lung tissue may appear slightly distended and red, 
while the bases may be sodden from oedema. On section, the bronchi 
appear injected and the mucosa is swollen. On squeezing the lung, beads 
of mucoid fluid or muco-pus exude from the cut ends of the bronchi. There 
is no consolidation and the lung tissue floats in water. 

Symptoms. — An attack of acute bronchitis generally begins suddenly, 
with malaise, aching in the limbs, and a sense of oppression in the chest. 
If the trachea is also involved, there is the characteristic feeling of rawness 
under the sternum. The temperature rises, varying from 99° to 100° F. 
in mild cases to 103° F. in more severe ones. The cough is at first dry, 
irritating and ineffective, but in a few hours it becomes looser. The sputum 
in the early stage is scanty, tenacious and sometimes streaked with blood ; 
it then becomes copious, mucoid and frothy in character, and is found to 
contain mucus, shed epithelial cells, leucocytes and red blood corpuscle's ; 
later it lessens in quantity and may become thick, yellow and muco-purulent. 
With the onset of expectoration there is generally an abatement in the 
symptoms, the rawness under the sternum disappears, and the feeling of 
pain or soreness about the pectoral muscles and the costal attachments of 
the diaphragm lessens. The febrile reaction may last only 3 or 4 days, but 
the cough and expectoration may go on for 10 days or longer, gradually 
diminishing, until they are present only night and morning, and then cease 
completely. 

In the early stage the patient is flushed and the breathing may be slightly 
increased in rate, but it is rarely or never laboured, unless emphysema co- 
exists. Vocal fremitus is unaltered, but rhonchal fremitus may sometimes 
be felt over one lung or both. The chief physical signs are discovered only 
on auscultation. The breath sounds may be harsher and higher-pitched, 
particularly in infants and children, but they remain vesicular, and exj)ira- 
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tion may be prolonged. The voice conduction is unaltered. As a rule rhonchi, 
either sonorous or sibilant, according to the size of the bronchus in which 
they are produced, are audible over both lungs and during the mucoid stage 
bubbling rales may be heard, especially at the bases. 

Complications and Sequelae. — Bronchitis may go on to broncho- 
pneurnonia or may be followed by lobar pneumonia, fibroid induration 
or bronchiectasis. It may lead to chronic bronchitis, or be followed by 
active tuberculosis. Occasionally acute interstitial emphysema may result 
from violent coughing. 

Course. — This is variable. The patient may be convalescent in from 
7 to 14 days, but cough, expectoration and a condition of debility may 
continue for several weeks, though, in this case, the possibility of pulmonary 
tuberculosis should always be considered. 

Diagnosis. — The diagnosis of bronchitis is usually easy, owing to the 
characteristic rhonchi, but it is important to differentiate primary bronchitis 
from bronchitis occurring as a secondary condition in acute specific fevers 
and other diseases. 

Prognosis. — Bronchitis of the larger tubes is rarely fatal, except when it 
occurs in infants or the aged, or as a complication of advanced cardiac or 
renal disease. 


Treatment. — Prophylactic . — This consists in the avoidance of stuffy, 
ill-ventilated rooms and places of entertainment when catarrhal infections 
are rife. In mouth-breathers, steps should be taken to deal with the condi- 
tions of the naso-pharynx inducing this habit, and instruction in normal 
breathing given. In dusty occupations, suitable measures should be taken 
to minimise the irritant {)articles in the air, as is now done in most factories 
and workshops. Where poisonous gases have to be encountered the excellent 
form of gas-mask evolved during the war should be utilised. 

Prophylactic inoculation by vaccines, either from stock mixtures such 
as are now available, or from autogenous cultures, are now being extensively 
used, and with some success. Detoxicated vaccines are also used for this 


purpose, so that larger doses can be adruinistered. An autogenous vaccine 
is usually to be preferred, if possible. The dose given depends upon the 
organism and varies from 1 to 50 or 100 millions. Two or three do ses at 
intervals of 7 to 10 to 14 days are usually given in the^c^e ^i 
vacciU('ST'"^heTeaff WlThTFe1iuTdgenous^^ of 6 to 1 S hradu^ftv i ncreasinii 

doses is~given at intervals of about a w eek.. 

Imw mnd llie attack may be at the onset, the ])atient 


sliould be kept in bed. Tliis may only be necessary for 1 or 2 days, but he 
should keep to his room till his temperature has returned to normal. The 
Turkisli bath taken by some patients at the first onset is unwise and should 
be discouraged. The room temperature should be kept at 60° to 65° F. 
While the temj)eratiire is raised the diet should be the ordinary, simple, 


liquid diet suitable to febrile conditions, namely, milk, weak tea, cocoa and 
simple gruels, broths or one of the many invalid foods. The patient is 
often thirsty, and warm or hot demulcent drinks, such as toast and water, 


fruit juices in hot w^ater, and linseed tea sometimes afford great comfort. 
The air of the bedroom may be moistened by means of a steam kettle in the 
dry stage, but the use of a steam tent is to be avoided. Local applications 
over the sternum, acting as counter-irritants, seem to give some relief to the 
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distressing soreness so often complained of. A mustard leaf or one of the 
medicated wools is the most easy to apply, but a linseed poultice, anti- 
phlogistine or a liniment, such as camphorated oil or the acetic turpentine 
liniment, may be ordered. Some patients find a cold or hot compress to 
the neck comforting. Medicated inhalations may be used, either in a special 
inhaler or in a domestic substitute, such as a jug. At first vapor benzoini 
— 1 drachm to the pint — is the most comforting, but in later stages vapor 
olei pini sylvestris or a dry inhalation of creosote, terebene and spirits of 
chloroform may be useful. It is often wise to start treatment witJi an aperient, 
unless this is contra-indicated. In the dry stage, a simple saline diaphoretic 
mixture may be given, with vin. ipecacuanhse or vin. antimoniale in small 
doses. One-drop doses of tincture of aconite are also sometimes fpven. 
When expectoration starts it may be encouraged by saline and stimulating 
expectorants, such as ammonium chloride and carbonate, combined with 
squills and flavoured with syrup of tolu or of Virginian prune. For the fii-st 
night it may be well to give 10 grains of Dover’s powder to relieve discomfort 
and secure sleep. 

During convalescence the patient should take care to avoid chill and 
should be given a more liberal diet. A mixture of strychnine and phosphoric 
acid may be given for a few days, and a linctus or lozenge containing small 
doses of heroin or other sedative, to lessen the ineffective cough, which not 
infrequently occurs. Convalescence is usually shortened by a few days’ 
stay at the coast, especially the south. 

When bronchitis occurs as a part of some specific disease, such as diphtheria 
or influenza, the treatment should be that appropriate to the particular 
disease. 


Catarrhal Bronchitis of the Smaller Tubes 
Synonym. — Capillary Bronchitis. 

It IS open to question whether this condition exists as a separate entity. 
When the finer bronchi and bronchioles are inflamed the alveoli invarialdy 
become involved, since very little swelling of the broncjliiolar walls is sufficient 
bo occlude the lumen of the tube, with the inevitable production of an area 
of lobular collapse. The transition from this condition to actual lobular 
pneumonia is a very small one. In any case, the causes, the symptoms 
and the treatment of capillary bronchitis and broncho-pnoumouia are identi- 
cal. (See Secondary Broncho-pneumonia.) 


Acute Suppurative Bronchitis 

Synonyms. — Sometimes called Acute Purulent Bronchitis, or Suffocative 
Catarrh. 

This condition was brought into proniiiHuici* during the recent (heal 
War. In 1916 and 1917 it appeared in epidemic form amongst the Britisli 
troops in England and France. Although it was then regarded by some 
observers as a new disease, it is more probable that it was, in reality, an epi- 
demic form of a condition usually rare and sporadic and previously termed 
“ suffocative catarrh.” That name has unfortunately been applied loosely 
to a number of conditions associated with acute dyspnoea. 
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i£tiology. — Predisposing causes . — The exceptionally severe winter of 
1916-17, together with conditions of overcrowding in huts and billets, were 
undoubtedly concerned in the epidemic just mentioned. The condition 
affects young adults chiefly, and is much more common in men. Over- 
exertion, fatigue and debility predispose to it, but the disease may occur in 
robust and healthy persons. A history of chill may be given, but often no 
obvious cause can be discovered. 

Exciting cause . — The organisms usually found are the pneumoccocus 
and Pfeiffer’s Bacillus inJiuenzcBy the latter being reported in 90 per cent, in 
some series of cases. The Micrococcus catarrhaJis is also sometimes present. 

Pathology. — A very intense inflammation occurs in the medium-sized 
and small bronchi, leading to an exudate rich in leucocytes. The inflam- 
matory process may extend to the alveoli, which then contain a Abrinous 
fluid, with entangled red cells. The condition occurs in both lungs and is 
usually almost universal, no portion being spared. Post mortem the lungs 
are heavy and red in colour. On section the bronchi are found to contain a 
thick yellow purulent fluid. Small areas of collapse and sometimes of 
broncho-pneumonic consolidation are seen, and there is usually oedema of the 
bases. Plastic pleurisy is not infrequent, and the glands at the root of the 
lung are enlarged. 

Symptoms. — The on.set is usually abrupt, often in young people appar- 
ently in robust health. A definite chill may occur, or only coryza and general 
malaise, with aching of the muscles. The temperature rises quickly and may 
reach 104° F. early in the disease. A cough soon develops and extreme 
dyspneea is a characteristic feature. Expectoration starts early, offFnlTn 
file second <u’ t liird day. At first it may be streaked with blood, but it soon 
becoines' ^hTIbwTsF^^ and nummular; it consists of almost pure pus; 
there is often as much as 5 or 6 ounces in 24 hours. In most instances there 
is groat prostration. In grave cases the patient becomes unconscious and 
loses control of the sphincters. 

There is intense cj;’, a npsis, the face, lips and ears being purple. Respira- 
tion is rapid, 30 or 40 per minute, and the accessory muscleB are often in 
full action. Palpation and percussion may not sliow any abnormality, 
though slight dullness is sometimes present at the bases. At first no 
signs may be discovered on auscultation, but soon the breath sounds 
become largely obscured by medium-sized bubbling rales, often audible 
from ape.'c to base, both front and back. Tiie pulse is frequent, the right 
heart may dilate and the heart-sounds become weak. 

Complications and Sequelae. — In severe cases recurrent bronchitis, 
br(mcho-pneumonia, fibroid disease or emphysema may follow. 

Course. — In favourable case.s complete restoration to health results. 
In severe cases the course is rapid, the patient becomes comatose from 
toxaemia, expectoration ceases and death occurs from exhaustion in 2 or 
3 dayB from the onset. In other cases the disease may last for weeks and 
proce('d to r«*covery or death. 

Diagnosis. — The occurrence of ruarked dyspnoea and cyanosis early, 
the expc'ctoralion of copious pus, and the widespread rales witliout dullness 
art' very suggestive of acute suppurative bronchitis. Tlie disease mu*?t T)e 
differentiated fcorn other conditions described as acute suffocative catarrh, 
that are associated with extreme dyspnoea and cyanosis. 
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Acute pulmonary oedema is usually afebrile, and the sputum is albuminous, 
frothy and copious. The condition leading to it, such as cardiac or renal 
dise a s e , may be apparent. 

Capillary bronchitis or broncho-pneumonia may give rise to dijQficulty, 
but in these conditions the sputum is scanty, tenacious, sometimes rusty, and 
but rarely purulent ; moreover, cyanosis and dyspnoea develop late and depend 
upon the extent of the disease and the condition of the right side of the 
heart. 

Pneumonia of the wandering type may simulate this condition, but the 
character of the signs, with dullness and tubular breathing, and the rusty 
sputum, usually render diagnosis easy. 

Prognosis. — This is very grave. The mortality is high, often as much as 
60 per cent. Cases extending to 3 weeks or more with swinging temperatures 
usually recover. 

Treatment. — Cases of this disease should be isolated. If there are in- 
dications of an epidemic spread, prophylactic inoculations with a vaccine 
made from the special strain of pneumococci concerned may be useful in 
limiting it. When once the disease has set in, unfortunately little except 
symptomatic treatment is available. The steam tent and the inhalation 
of medicated vapours, such as vapor benzoini, may give a little relief to the 
dyspnoea. Oxygen has not been found beneficial, though it may be tried. 
Venesection may give temporary relief, but produces no lasting effect. 
Ammonium carbonate and potassium iodide are generally recommended. 
Stimulants, such as brandy and strychnine, should be given freely, and hypo- 
dermic injections of camphor in sterile oil up to 10 or 20 grains a day may be 
given. Vaccines have so far not proved of any curative value. 

Secondary Bronchitis 

iEtiology. — Bronchitis, usually of catarrhal type — ^indistinguishable as 
regards symptoras and signs from primary acute catarrhal bronchitis — occurs 
as a definite part of many acute infectious diseases and as a complication in 
others. Among these may be mentioned measles, whooping-cough, influenza, 
the enteric group, small-pox, diphtheria, malaria and plague. Acute 
nephritis of infective origin is often accompanied by acute bronchitis. Other 
conditions associated with bronchitis are pulmonary tuberculosis, glanders, 
secondary syphilis, pleurisy and gunshot wounds of the chcvst. 

Diagnosis. — Bronchitis is easy to recognise, but it is important not to 
overlook the fact that it may not be the primary condition. In all cases of 
bronchitis in the early stages, the possibility of a primary acute specific in- 
fection should be borne in mind. The diagnosis is also of importance in 
regard to treatment — for example, in malaria, nepliritis and syphilis, in 
which treatment directed to the primary condition may be more helpful 
than the ordinary treatment of catarrhal bronchitis. 

Bronchitis due to Mechanical and Chemical Agencies 

Etiology. — Mechanical , — Attacks of acute bronchitis may be caused by 
the inhalation of dust-laden air. In occupations where the worker is liable 
to inspire fine particles of carbon, silica, steel, iron or kaolin, acute bronchitis 
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may result, but more often these conditions lead to chronic bronchitis and 
pneiimokoniosis. Pressure on a bronchus by aneurysm or new-growth, or 
irritation by the presence of a foreign body, may induce local acute bronchitis. 
The symptoms and signs are practically identical with those of the catarrhal 
form and need no special description. 

Chemical . — Acute bronchitis may follow the inhalation of chemical irri- 
tants, either as a result of occupation, accidents, attempts at suicide, or the 
use of poison gases in warfare. Special attention has been drawn to this 
subject by the large number of cases of “ gassing ” dealt with in the Great 
War. Death not infrequently occurred, much acute suffering was caused, 
and some permanent damage; has resulted in many cases which recovered. 
“ Mustard gas ” produce's its chief effectAS upon tlie skin, the eyes and the 
bronclii. A fibrinous (‘xudate forms on the mucosa as a false' membrane, 
which separatees as a slough. The suffocative gasf's chlorine and phosgene 
affe;ct the alve'e)li ])rimarily and more intensely, ('lilorine inhaled in a con- 
e'enitration of 1 in causes a ra])id alve'olar Hooding with a serous and 

liighly albuminous fluid, and if the* vie tim eloes not die at once he is liable 
to suffer from an acute* ierone hit is. A condition eailled bronchiolitis fibrosa 
obiite*rans has bee'n de'seribt'd as a .<e‘(ju<‘l. 

Symptoms. — These are similar to those of acute catarrlial bronchitis, 
but there is great pain, distress and almost constant cougli, often with 
copioUvS expectoration. 

The treatment is referred to under the heading of Tracheitis, and is, in 
the main, symptomatic and directed to the relief of pain, uselass cough, 
and distress 


Acute Fibrinous Bronchitis 

Synonym. — Acute Pla.stio Bronchitis. 

Definition. — A comparatively rare acute disease in which there is in- 
tlammation of the bronchi, with the formation of casts. These may be 
hollow or solid, and are coughed up in the expectoration. 

^Etiology. — The cause of the disease is unknown. It is more common in 
males, and is met witli both in children and in adults. It may begin as a 
primary catarrhal bronchitis, or develop as a complication of enteric fever, 
measles or pulmonary tuberculosis. Such organisms as the pneumococcus 
or a streptococcus may be found in the casts. 

Pathology. — The casts may involve the main bronclii only, or more 
frequently the smaller ones and the bronchioles. They are greyish white, 
solid or tubular, and when large, bear the impre^ss upon their exterior of the 
bronchial walls in which they have been enclosed. Thus, when a cast extends 
up to the lower portion of the trachea, the indentations made by the tracheal 
rings may be seen impressed upon it. The fine terminations generally show a 
spiral moulding. Chemically, they consist of fibrin or of fibrin and mucin. 
Post mortem, the casts may be seen in some places in situ ; in other areas 
the bronchi from whicli they have been expelled may be recognised. The 
bronchial mucous membrane is at times acutely inflamed, red in colour, with 
the lining epithelial cells desquamating, or it may appear pale and un- 
affected. There is usually a certain degree of emphysema, and there may be 
collapse of lung tissue beyond the site of obstruction. 
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Symptoms. — The disease geuerally begins somewhat abruptly with a 
cough and malaise. In the course of a few days the patient becomes con- 
siderably worse, dyspnoea develops and a certain degree of pyrexia, but the 
temperature is often not more than 99® or 100® F. The dyspnoea becomes 
more intense, and is the prominent and all-important symptom. The face 
is seen to be cyanosed, the alee nasi and the accessory respiratory muscles 
are in violent action, sometimes with retraction of the intercostal spaces. 
There may be diminished movement of the chest, either bilateral or unilateral. 
If there is unilateral pulmonary collapse the heart may be slightly displaced 
towards the same side. Vocal fremitus may be normal or locally diminished. 
The percussion note is somewhat hyper-resonant over the anterior chest- wall, 
but behind there may be some degree of dullness over one or other lobes. If 
the bronchi are unilaterally affected there may be dullness limited to one 
lower lobe, with diminution of air entry and no adventitious sounds. Vocal 
resonance over the affected area is lessened. There is usually some diffuse 
bronchitis, as indicated by the ])resence of rhonchi or rales. Marked stridor 
is sometimes heard with respiration. A special sign, the “ bruit de drapeau,” 
has been described when the cast lies free in the bronchial lumen. It is a 
dry clicking sound, caused by the flapping of the cast against the wall of the 
bronchus as the air passes over it. The ordinary sputum does not show any 
peculiarities. It may, however, show Curschmann’s spirals, Charcot-Leyden 
eosinophil e ceH s, ancT~lriYia^"5e* aliaiint until the crisis occurs. 
This consists in the expectoration of the cast after a violent fit of coughing. 
The cast may be stained with blood, or there is sometimes actual haemoptysis. 
The peculiar nature of the expectoration often escapes notice, unless it is 
examined by floating in water, when a large intact cast is revealed. The 
dyspnoea ceases immediately after the cast has been expelled. 

Complications and Sequelae. — Kmphysema may occur as the result of 
the violent coughing, or the disease may become chronic, recurring at intervaks 
of varying duration. The most serious complication is laryngeal obstruction, 
caused by the c;ist becoming impacted between the vocal cords. 

Course.-- riic disease is generally self-limited, terminating with the 
separation and expectoration of the cast. The acute stage does not, as a rule, 
continue for more than 12 to 24 hours. 

Diagnosis. -The stridor and respiratory obstruction are suggestive of 
oedema of the glottis, but auscultation will show that the site of the lesion is 
lower down the respiratory tract. Asthma, and all causes of laryngeal and 
tracheal obstruction, must be excluded. The dyspnoea and the presence of 
signs localised to one lobe may suggest an active lobar collapse, or a lobar 
pneumonia, but the dyspnoea is more intense than is met with in either of 
these conditions. Casts are expectorated in diphtheria, pneumonia, chronic 
disease of the heart, pulmonary tuberculosis and haemoptysis. The casts of 
acute fibrinous bronchitis are firmer than those found in these affections, 
and are expectorated in long pieces, showing the many branches and bifurca- 
tions of the bronchial tree. 

Prognosis. — The immediate outlook is fair. Death may occur in the first 
attack, or recurrences may take place, which lead to an increasing degree of 
emphysema, with its usual results. The ultimate prognosis is, therefore, not 
good. 

Treatment. — The patient should be kept in bed and treated as a case 
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of ttouie bronciiiliB. iuiialutions of medicated vapours often afiord relief. 
Potassium iodide is believed to expedite the separation of the cast. Intra- 
tracheal injections of oUve oil or lime water have been recommended, as the 
casts tend to dissolve in the latter. Tracheotomy instruments should always 
be at hand in case of laryngeal impaction. 


CHRONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult to classify than the 
acute varieties, each one of which may have its counterpart in chronic form, 
so that the same classification may be followed. At the same time it must 
be admitted t hat, especially in the eatarrhal forms, the clinical inanifestatious 
are somewhat varied. 


Chronic Catarrhal Bronchitis 

iEtiology.— The causes are practically identical with those of the acute 
form, of which it is in most cases a sequel. 

This affection may commence at any age, although it is more common in 
middle life and with advancing years. Men are more frequently afiected 
than women. It seems also to iiave a special incidence in some families. 
It is more common in damp and foggy climates, and is favoured by urban 
conditions and by dusty occupations. It starts each winter with a more or 
less acute catarrhal attack, but each year the summer iiiti rniiiasion becomes 
shorter, until the bronchitis persists throughout the year. It tends to produce 
emphysema and is aggravated in turn by this condition, it is especially 
favoured by cardio-vascular lesions, such as valvular defects and arterial 
disease ; also by gout, chronic nephritis, syphilis and alcoholism. Con* 
ditions associated with chronic cough predispose to it, notably emphysema, 
asthma, arrested pulmonary tuberculosis, mouth-breathing and cigarette 
smoke Luhaling. 

Tlie bacteria found are practically identical wdth those in acute bronchitis, 
the commonest being the pneumococcus, Friedlander’s pneumobacillus, 
Micrococcus catarrlKilidt streptococci and staphylococci. Mixtures of two 
or mort* of thc.st‘ may be pres(*iit. A rarer cause is broncliial .spirochaBtosis, 
from infectiof) with the S. hronchialifi (see p. 189). 

Pathology. — The bronchi show" chronic inflammatory changes of a 
catarrhal nature. The walls are thickened from chronic hyperaemia and 
also from productive changes in the connective tissues. The mucous glands 
may be hypertroj)hied or atrophied, and there may be widespread desquama- 
tion of the ciliated epithelial lining of the bronchi. In long-standing cases 
there is usually some peribronchitis, leading to cylindrical bronchiectasis 
and distortion of the bronchi by fibrosis. There is almost invariably a 
greater or less degree of emphysema, which may be generalised or onlv 
marginal. Post mortem, the lungs are generally red and somewhat engorged, 
but if much emphysema has resulted they may be paler than noi*mal. On 
squeezing the lung after section, pus or muco-pus exudes from the cut bronchi, 
and there is usually some evidence of oedema at the bases. 

Symptoms. ~A patient with chronic bronchitis complains of his “ cheat,’* 
By this he means that he sufiers from cough, expectoration and shortness of 
66 
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breath on exertion. The cough varies greatly in its severity. During the 
warm weather the patient may be completely free, and yet sufi’er for years 
from a winter cough. It may occur frequently throughout the day and in 
attacks at night, or only in the mornings and evenings. 

The expectoration varies considerably in quality and quantity, so much 
so that the old classifications of chronic bronchitis were based on this factor. 
Thus, there maj be practically no sputum or only small tenacious pellets, the 
“ crachats perles ” of Laeiinec, which gave rise to the name “ catiirrhe sec ** ; 
on the other hand, there may be a profuse expectoration rctsernbling unboiled 
white of egg diliiti'd with water, constituting th(‘ form described as “ pituitous 
catarrh or “ bronchorrhoea serosa.'’ Usually the sputum is mucous or 
muco-putulent and contains greyish- black particles mixed with a frothy 
fluid. The dyspnoea is lately ^ue to the accompanying emphysema, and so 
indicales the de'gt?^l5^oT“‘curonicity of the dis»‘a.s(‘. At first tlu* pati('nt may 

( only notic(' that he gets out of bn'ath on going upstairs or on mounting 
slopes, but later even walking on the level causes dyspnoea. 

' Slight rises of temperature occur in the acute exacerbations of the 
catarrhal process. Slight^fiysmO^is is frequently observed, especially after 
exercise, when the accessory respiratory muscles are called into play. Some- 
times rhonchal fremitus is felt. Movement of the chest is restricted by 
emphysema, and the percussion note then becomes hyj>er-resonant. On 
auscultation, expiration is prolonged and sonorous or sibilant rhonchi art' 
heard all over the lungs, with bubbling rales if there is tliin secretion in the 
smaller bronchi. On the other hand, rhonchi may be scanty or only occasion- 
ally heard. Voice conduction is unaffected. The fingers may be slightly 
clubbed, and further evidence of venous obstruction apparent in the dilateil 
venules on the cheeks or along the costal attachments of the diaphragm. 

“tTonfpTKItTIdns Sequelae.— The following^changes iirrry'TJTfCTIr in the 

lungs — peribronchial fibrosis, bronchiectasis and emphysema. Asthma or 
attacks of bronchial spasm sometimes form a com])licating factor in chronic 
bronchitis, especially in the cases of so-called bronchorrhfra. The increased 
cardiac strain may lead to right-sided dilatation, with basal jiulinonary 
congestion, ascites and oedema of the legs. Late in the disease, as the result 
of the cyanosis, a peculiar form of confusional delirium is met with, which is 
worse at night. Trophic lesions, such as dermatitis herpetiformis and pul- 
monary arthropathy, are occasionally seen. 

Course. — The disease once firmly established, unless relieved by suitable 
climatic treatment, remains chronic and becomes progressively more severe 
as further damage is wrought in the lungs with each hibernal exacerbation. As 
the emphysema develops, a vicious circle is initiated, the aerating power of 
the lungs diminishes, and finally cardiac^ failure ensuea. 

Diagnosis. — Chronic broncnlEis must be distinguished from pulmonary 
tuberculosis, bronchitis secondary to heart failure, and from bronchiectasis. 
In tuberculosis with bronchitis there is generally wasting, and often flattening 
of the chest-wall, owing to fibrosis of the lungs. In all cases where the 
summer intermission of the symptoms fails suddenly rather than lessens 
gradually, tuberculosis should he suspected. The diagnosis is clinched by 
the presence of tubercle bacilli in the sputum. In bronchitis secondary to 
heart failure, in addition to the cardiac signs, the rales in the lungs are chiefly 
basal and the rhonelii are not so universally distributed. In bronchiectasis 
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tlie signs are usually characteristic and limited to one lobe. The X-rays 
may afford useful aid in diagnosis. 

Prognosis. — The immediate prognosis is good, the ultimate is bad. 
Mucli depends uj)on the patient’s social condition and opportunities for 
treatment, especially in respect to climate. The expectation of life of a 
patient suffering from chronic bronchitis is considerably shortened. 

Treatment. — Those subject to chronic bronchitis should live in a warm, 
equable and dry climate. In England the south-western districts are best, 
but it is advisable to winter farther afield if possible, either on the Riviera, 
the north coast of Africa, or in Madeira. High altitudes should be avoided 
if emphysema is present or if there are cardiac complications. Exposure 
to wet and chill is dangerous. The question of occupation is often difficult. 
Much time should be spent out of doors, provided that the patient is not 
exposed to the inclemencies of the elements ; and, further, the work under- 
taken must not involve severe muscular efforts, or the inhalation of dusty 
or irritant particles. 

In Plngland it is difficult to find an outdoor occupation conforming with 
these desiderata, consequently light indoor work in a good atmosphere 
should be advised. Clothing should be warm but liglit, and afford special 
protection to the chest without overloading, as some patients are liable to 
do. E\'ce.sses in diet are to be avoided, also alcohol and heavy smoking, 
'riie general nutrition should be wxdl maintained, and many patients, especially 
those of s[)are habit, seem to derive great benefit from cod-liver oil during 
the winter months. 

If cougb IS troublesome and expectoration tenacious or scanty, various 
combinations of e.xpectorant remedies are useful, such as ammonium carbonate 
or chloride, vin. ipecacuanha;, preparations of squills or senega, with tolu, 
li(|Uorice or Virginian prune as flavouring agents. A simple saline mixture, 
.such as the “Mist, sodie cum a 0 th(;re chlorico ” ^ of the Brompton Hospital 
Pliariudcopana, in the morning or at night, may help to “ clear the tubes ” and 
give the [)atient a spell of freedom from cough. In older patients the ether and 
ammonia mixture may bo given, and in jcaag^wiiit. bronchial spasm potassium 
iodide with anti-s pasmodics, suc h as stra monium, lobelia, Belladbfflia or ^ 
delia, inayTe of great value. Various antiseptic drugs, such as turpentine 
terebenc TT\ V -X, creosote m^iij in capsules or perles, have been recommended, 
and the elixir thymi et diamorphin. 3i- Sedative lozenges, such as the 
compound liquorice, heroin or codeine, are often useful in checking useless 
cough. Intercurrent attacks of acute bronchitis must be treated on the 
principles described under that condition and the patient kept indoors or 
in bed, as may be necessary. When an advanced degree of emphysema 
coexists the treatment appropriate to that condition should be applied. 
Sometimes benefit may follow the use of the compressed air chamber. When 
failure of the right heart ensues, with visceral engorgement, the treatment 
must be modified suitably as described under emphysema. Lmiments 
applied to the chest wall, especially .Abc^e containing camphor, turpentine 
or belladonna, are soothing and afford jrclief. Care should be taken that any 
tendency to constipation is checked. In some cases, especially when the 
predominant organism is the Micrococcus catarrhal is or Friedlander’s 

* H, grs. \ ; s(Klii I'hlorid.. grs. iij : sp. Htv ; aqiiani anisi 

3i. 
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pneumo-bacillus, an autogenous vaccine prepared from tbe sput\un amelior- 
ates the symptoms. This should be considered especially in oases unable 
to undergo suitable climatic treatment, 

CnRONic Suppurative Bronchitis 

Synonym. — Foetid Bronchitis. 

iEtiology. — This condition is not sharply defined and is not a specific 
and separate nosological entity, but it is a convenient group to include cases 
with foetid purulent sputum. In some forms of chronio bronchitis the secre- 
tion may from time to time accumulate in the bronchi and jirove offensive 
on expectoration. In some instances this condition becomes chronic and 
the expectoration is foetid up to the time of death. 

Pathology. — There is chronic inflammation of the bronchi, with marked 
peribronchial thickening. The bronchial secretion becomes purulent, and 
ulceration of the bronchial wall may occur. Post mortem, the lungs are 
soft, and on section some broncho-pneunionic areas, with oedema of tbe bases, 
may be seen. Pus of an offensive nature exudes from the cut ends of the 
bronchi. 

Symptoms. — These resemble those found in chronic broneliitis, with, 
in addition, the unpleasant characteristics of the s})utum. In the latter, 
Dittrich’s plugs may be found. These are small, yellowish bodies, with an 
intensely offensive odour, composed of compact secretion. 

Complications and Sequelae. — Ulceration of the bronchial walls, abscess 
or gangrene of the lung, and areas of broncho-pneumonia may develop. As 
with bronchiectasis, pyaemia sometimes ensues, with the formation of secondary 
abscesses in the brain. 

Course. — The disease is progressive, but in the early stages there may be 
long remissions in which the sputum is not offensive although the bronchitis 
persists. 

Diagnosis. — The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. X-ray examination of the chest 
is of great value in revealing these conditions, but they can generally also 
be recognised by their characteristic signs. 

Prognosis. — As the disease becomes firmly est/ablished the patient’s 
strength is gradually undermined from the absorption of toxins, and death 
ensues in tlie course of a few years, either from exhaustion, toxsemia or 
pyaemia. 

Treatment. — An endeavour should be made to lessen or prevent ihv 
offensive character of the sputum. For this purpose creosote or garlic may 
be administered, as in bronchiectasis. Creosote vapour baths are also of 
great value. Apart from this, the treatment is as for chronic bronchitis. 

Chronic Secondary Bronchitis 

Chronic bronchitis is a common association of chronic cardiac and renal 
disease, and possibly also of gout. Its clinical characters do not need special 
description. It is only necessary to emphasise, as in the acute forms, the 
importance of recognising that the bronchitis is not the essentia] condition, 
and that treatment must be directed especially to the primary disease. 
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Chronic Bronchitis from Mechanical and Chemical Agencies 

This usually proceeds to interstitial changes in the lung, and these results 
may be studied more conveniently under the heading of the pneumokonioses. 

Chronic Fibrinous Bronchitis 

Acute fibrinous bronchitis has been described above. In certain cases 
of ciironic catarrhal bronchitis a fibrinous exudate may occur from time to 
time, with the formation of intrabronchial casts. There is then cough and 
dyspnoea, which abate with tluj expectoration of the cast. It therefore 
very closely resembles acute fibrinous bronchitis, and the treatment indicated 
is that described above. 


TUMOURS OF THE BRONCHI 

Tumours arising in the bronchi are somewhat uncommon. They may 
b(* (a) simple, or (b) malignant. 

Simple timours . — The following varieties occur: Adenoma, lipoma, 
invxoma, papilloma and chondroma. Any of these may lead to bronchial 
ol)struction and, in consequence, to either collapse or bronchiectasis, but 
otherwise they rarely give rise to symptoms or physical signs, and they are 
for the most part only of [lathological interest. 

Malujnant tumours . — Primary carcinoma or sarcoma may originate in 
the bronchi, but both are rare. In carcinoma the growth is usually of the 
columnar type, and presumably arise.s from the lining epithelium of the 
bronchi or from that in the mucous glands. In some instances secondary 
deposits of carcinoma may follow very closely the paths of the main bronchi. 

Sarcoma may originate in the connective tissue of the bronchial walls. 
Even after death it raav be difficult to establish the bronchial origin of an 
intrathoracic new growth. During life it is impossible to do so, since the 
symptoms and signs are indistinguishable from those of new growth of the 
lung, to which the reader is referred. 


THE INFECTIVE GRANULOMATA 

Syphilis. — During the secondary stag e, a generalised hypejaemia of 
the bronchial mucous membrane may occur, giving rise to slight bronchial 
catarrh with the usual symptoms and signs, a condition that has been called 
syphilitic bronchitis. It is frequently beneficially influenced by anti- 
sypbiliti^tJCfiatmant. In the tertiary stage, gummata may form in or near 
the large bronchi. They tend rather to fibrosis' aid than to 

softening and ulceration, althongfrttfeTafter processes may occur. Contrac- 
tion may lead to bronchial stenosis, with the symptoms and signs described 
below, or to extensive peribronchial inflammation and bronchiectasis. If 
the gummata extend into the lung, as may happen in rare instances, destructive 
l<\si(>os with cough, expectoration and hjcmorrhage may result. This condition 
is mojfe fully described in the section on pulmonary syphilis. 
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Tuberculosis of tlie bronchi occurs as part of pulmonary tuberculosii 
and does not require separate description. 

Leprosy, — The bronchi may be involved in this disease, with the pro- 
duction of cellular infiltration and even nodule formation. At first, these 
lesions may produce bronchitis, but they are progressive and lead to cough, 
expectoration, wasting and asthenia. The general clinical picture may 
simulate chronic pulmonary tuberculosis, from which it is distinguished by the 
presence of leprous lesions elsewhere, and the absence of tubercle bacilli 
from the sputum. 


BRONCHIAL STENOSIS AND OBSTRUCTION 

Obstruction of the main bronchi or of their subdivisions within the lungs 
may arise from causes within the bronchi or from conditions outside them, 
and these require separate consideration. It is important to emphasise the 
fact that in both conditions the symptoms differ according to whether the 
obstruction is sudden and complete, in which case collapse of the correspond- 
ing lung is the rule, or whether it is partial and more gradual, when bronchi- 
ectasis usually results. 


1. Internal Causes 

These are most conveniently considered in two grou[)s — (a) Fmeign 
bodies ; (d) those due to cicatrisation of the bronchial walls. 

(a) Foreign Bodies in the Bronchi. — These usually gain access 
through the larynx and trachea by inhalation. Any inhaled foreign 
body that is small enough to pass down the trachea may reach a main 
bronchus, more commonly the right, or if it is small it may pass into one 
of the secondary bronchi. It may at once become impacted, or be moved 
by cough, but unless it is expelled in this way, it is sooner or later drawn 
into the smallest bronchus that will receive it, and there become^s impacted. 

The recorded varieties of foreign body thus reaching the bronchi arc* 
very numerous, but among the more common are pieces of bone, beads, pins, 
coins, ear-rings, studs, pencils, fruit stones, grains, grasses, beans, nuts, teeth 
and pieces of tonsil or adenoid growths after tonsillectomy. Even a living 
fish has been inhaled into a bronchus. Foreign bodies may reach the bronchi 
through a tracheotomy wound, or a gland may ulcerate into the lumen of a 
bronchus. Broncholiths and pneumoliths, calcareous particles originating 
in the bronchi and lungs respectively, may be inhaled into a bronchus instead 
of being expectorated. 

Pathology. — The pathological changes resulting from a foreign body 
in a bronchus depend upon the nature of the foreign body, the duration 
of its stay, the size of the bronchus obstructed by it, and the degree of 
obstruction induced. If the foreign body is smooth and comparatively 
little septic, and if it be removed within 24 hours or so, complete recovery 
after a very mild local inflammatory reaction may be expected. If, on 
the other hand, the foreign body is rough, or soft and laden with septic 
organisms, acute pneumonic processes, often septic in character, may 
develop very rapidly. A soft type of foreign body may swell and com- 
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pletely obHtruct the bronchus it reaches, leading to complete collapse of the 
corres])onding lung area, often the whole or half of the lower lobe. If the 
stay of any foreign body is prolonged to days, weeks, months or longer, 
irreparable damage almost invariably results. The forms this may take 
are numerous. Collapse and septic pneumonia have already been mentioned. 
If the obstruction is partial, septic bronchitis, with stagnation of the bronchial 
exudate and pus behind the obstruction, leads in turn to peribronchitis, 
bronchiectasis and fibroid induration of the corresponding lung area. In 
other cases gangrene of the lung results. Not infrequently an empyema 
may occur and the foreign body may be found in the empyema cavity. 
Suppuration round a foreign body may lead to localised intra pulmonary 
suppuration or abscess. 

Symptoms. — During the passage of the foreign body through the larynx 
and trachea urgent symptoms may occur which leave no doubt as to what 
has happened; but this is not invariable, and the patient may not be sure 
whether he lias inhaled or swallowed it. In any case, after a bronchus has 
been reached, there may be a latent period which engenders a sense of false 
security and leads to delay in treatment. In most cases pain, discomfort 
and cough develop rapidly. The cough may lead to the expulsion of the 
foreign body, or may cause dyspnoea if it forces it up to the larynx. The 
cough soon becomes noisy, often paroxysmal, and if local seyjtic changes are 
set up expectoration occurs, sometimes mucoid and copious, at others 
muco-purulent. Pain may be absent, but is often severe. The temperature 
is generally normal for the first few hours, but soon rises, especially if 
bronchitis, pneumonia or bronclio-pneumonia develop. The further 
syiujitonus are those of the reactive changes and complications which ensue. 

The ])hysical signs naturally depend upon the bronchus affected and upon 
the degr(‘e of obstruction. They are at first those of deficient air entry. 
Uie affected side may show less movement, and there may be some recession 
of the lower intercostal spaces in young people. If a large bronchus is in- 
volved and collapse re.sults, there is some displacement of the heart to the 
affected side. Vocal fremitus may be diminished or absent, the percussion 
note imjiaired, and the breath -sounds and voice-sounds weak or absent over 
the whole or part of one lung, almo.st invariably the low’er lobe. An “ asthma- 
toid wheeze " has been described in America. This consists of a wdieezing 
sound heard at the end of inspiration on listening close to the open mouth 
when the patient breathes deeply. Wlicn bronchiectasis, empyema or other 
conditions develop, their characteristic signs become apparent. 

Complications and Sequelae. — Many of these have been enumerated 
in describing the ])athologieal results. Sometimes septic meningitis or 
cerebral abscess develops. 

Course. — Spontaneous relief may occur in two w^ays, either by the foreign 
body being coughed up, as may iiappen within a few hours or days or after 
an interval of months or years, or the foreign body may track through the 
lungs and pleura, and bi* discharged in an abscess bursting through the chest 
wall. In both cases, if an interval of more than days occurs, irrecoverable 
dainagt‘ may have resulted. Apart from these occurrences and from success- 
lid treatment th(' course is very variable. Death may occur quickly from 
some of the septic complications, or after a longer or shorter interval from 
bronchiectasis, gangrene or cerebral abscess. 
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Diagnosis. — The history of disappearance of some article from the mouth 
in the act of laughing, breathing, yawning or sighing, etc., should always 
arouse suspicion of an inhaled foreign body. If signs indicating bronchial 
obstruction are found, the diagnosis is almost certain. In every suspicious 
case radiograms of the chest should be taken in two different directions, in 
case the shadow may be merged in that of the scapula or of the ribs. The 
possibility of a foreign body should always be borne in mind in cases of uni- 
lateral basic bronchiectasis, especially if no obvious cause can be found. 
When such unilateral lung signs develop after an anjosth(‘t ic,or aft<‘r operations 
on the mouth or naso-pharynx, tlie po.ssibility of some inhaled material should 
always be remembered. 

Prognosis. — This is grave unless the foreign body is removed within 36 
hours, owing to the various dangerou.s complications that may ensue. Ex* 
eluding the few ca.ses in which cure occurs by spontaneous discharge of the 
foreign body, about 50 per cent, of cases left untreated die within 1 f)r 2 years. 

Treatment. — This consists in removal, if practicable, as soon as possible 
after the diagnosis is established. If the foreign body is in a main bronchus 
or one of its principal divisions it can usually be removed by means of the 
bronchoscope and appropriate forceps. The operation requires very caredul 
anaesthesia and expert manipulation. Where these are not available a 
tracheotomy may be done, when sometimes the foreign body is couglied out 
or can be extracted. If these methods fail the question of pneurnotomy 
may have to be considered. If this is decided on, every effort must be made 
to localise the foreign body by X-ray examination. If intra])uImonary or 
pleura! suppuration has occurred, this must be dealt witli surgically, and 
sometimes the foreign body can be removed at the same time. The medical 
treatment of the cases consists in that of the various conditions resulting. 

(6) Stenosis from Cicatrisation op the BRONoriiAu Wall. — 
^Etiology. — The causes <>f this condition are those leading to ulceration 
of the bronchial wall, with subsequent healing, such as syphilitic processes 
in and around the bronchi, ulceration from injury produced by a foreign 
bo^ or in its removal, or by the inhalation of severe irritants. The fijroid 
variety of tuberculosis may also produce it. 

PatholOj^r^^^^ie stenosis may occur in one of the main bronchi, or in one 
passing to a lobe or to part of a lobe. At first partial, it may progress, until 
the lumen is almost completely occluded at one point. Tlie changes occurring 
in the lung beyond the obstruction vary with its degree. At first there is 
retention of secretion in the bronchi, and air may be forced past the obstruc- 
tion in inspiration, but not expelled during expiration, producing emphysema, 
with commencing bronchial dilatation. When the obstruction is more 
complete the air is absorbed, the lung tissue gradually becomes fibrotic, 
and the bronchi dilate further. 

Symptoms. — Cough, not infrequently of paroxysmal character, is an early 
symptom and is usually a continuation of that caused by the primary condi- 
tion. It may be dry or associated with mucoid sputum, sometimes blood- 
streaked. The expectoration may cause dyspnoea, by obstructing the 
narrowed bronchus. If bronchiectasis develops the sputum becomes foetid. 

The physical signs are those of collapse of a part of the lung and are 
progressive. Local limitation of movement and flattening, with displace- 
ment of the heart to the affected side, may be apparent on inB}>ection. The 
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vocal freiriitufl is diminished, the percussion note, impaired at first, may pro- 
gress to complete dullness when fibrosis develops. The breath-sounds are 
weak or even absent, and the voice-sounds diminished. In the early stages a 
bronchial stridor may be audible. Compensatory emphysema of the adjacent 
healthy lung tissue often develops. 

Cotnplications. — These arc similar to those in stenosis from a foreign 
body, notably fibrosis and broiu hiectasis. 

Course. — Unless the primary condition causing the stenosis is one which 
can be arrested by treatment, the condition is progressive, and eventually 
the area of lung beyond the obstruction becomes permanently functionless. 

Diagnosis. — Bronchial cicatrisation must he difierentiated from obstruc- 
tion due to exrrabronchial causes, such as yjrcssure from new-growtiis, 
aneurysm and the other mediastinal conditions mentioned in the section 
below. The history, the physical signs and examination by X-rays and 
possibly by the bronchoscope may help in distinguishing. The Wassermann 
reaction should be investigated in every cas^i where the stenosis is proved to 
1)0 of intrabronchial origin. 

Prognosis. — This varies wiih the cause. It is most favourable in case.s 
duo to syphilis submitted to treatment at an early stage. 

Treatment. — Vigorous anti -syphilitic treatment should be employed in 
eases due to syphilis. In other cases the treatment is to relieve symptoms 
by appropriate measures. 


2. External Causes 

Thes(‘ may be subdivided into -(a) Mediastinal conditions^ chiefly enlarge- 
ment of the bronchial or^ n i edia s t inal glan ds from tuberculosis, Hodgkin’s 
tlisease or uialiguant gtjpwth, aneurysm of the aorta, inedTastinaT'TTT.scess, 
pm^ ardial effusio n and oesopM^gaT' Igtf-gro w £h s . [h) TntfWpUlmonary 
crniseSf gen erafly V)Vii nary or sggg^ar y new-gro ^Iis. 

Symptoms. — TTieso are practically id e n ticaTw ith those just described, 
but in addition there are those of the condition causing the pressure. 

Diagnosis. -This has been discussed in the previous section. The 
brouehoseope should not be employed where there is any suspicion of an 
aneurysm. 

Prognosis. —This is extremely unfavourable, except in cases due to 
tuberculous glands and pericardial effusion, and in some cases of mediastinal 
su [> I) 11 rati on. 

Treatment. — This can only be palliative in the majority of cases. Useless 
cough may be checked by a sedative linctus of heroin or morphine. Dyspnoea 
when due to spasm may be lessened by inhalations of creosote and spirits of 
chloroform, or by administration of oxygen. Pain may be relieved by 
aspirin or other analgesic drugs. 

ASTHMA 

The term asthma has been loosely employeti to denote any form of 
dygpnoBti q| expiratory type occurring in paro xysms all conditions 

other ttan^at ^w to be described some descriptive qualification should be 
employed to avoid confusion. 
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Asthma or true spasmodic asthma is a paroxysmal affection, occurring 
most frequently Jn patients of neuropathic 'tlrtf^nj^nce. It manifests itself 
in attacks of severe expiratory^y'^^ 

set free by periphefSPlTri tHti5n7’cliemicaT' agencies or cerebral mfluences. 

iEtlblogy. — Probably no other disease shows such a vari^ and complex 
causation, but recent studies of idiosyncrasy and anaphylaxis have served 
to explain many of the obscurities. 

Fredisfosing causes, — Age. — The first attack may occur at any age, 
even as early as the period of the first dentition. The majority of cases 
begin before the age of 25. 

Sex. — ^Asthma is generally stated to be nearly twice as frequent in the 
male sex as in the female. 

— It certainly runs in famihes. The heredity is not alwaT® 
direct, the nervous instability sometimesTeing evidenced in other generations 
by .migraine, epilepsy or hysteria- The view that hypersensitiveness to 
certain proteins is inherited is now discredited, and it is believed that an 
unduly irritable bronchial centre is the factor transmitted by heredity. 

Other diseases.— Gout an(!t 8Tbhi^s are said to predispose to asthma. 
Bronchjtis not infrclqf3^nlIy"leacls"to paroxysms in patients with asthmatic 

tendencies o ^be lung occasionally induces it, but here again 

it is probably in patients with the asthmatic diathesis. 

^mate and locality. — Asthmatics seem very sensitive to both of these, 
but no general relationship can be proved, as the effects are most variable. 
Some patients are better in dry, others in damp, foggy climates, and in regard 
to locality each patient is a law to himself. 

Conditions of the nose and naso-pharynx. — Nas al ob struction from swelling 
of the turbinates, deflectioiijof the septum, spurs and pol y p i, and conditions 
of the naso-pharynx, such as adenoids and enlarged tonsils, undoubtedly 
predispose tb"asth'ma, and may also be exciting causes of the actual paroxysm. 

Exciting caus^, — Chemical substances. — The emanations from certain 
animals may be the determining cause. The best known of these are the 
horse and cat, but rabbits, hares, guinea-pig8,^d®^r> dogs and, monkeya may 
have a siinllar effect. Even human ha^ appears capable of discharging the 
paroxysm. The dust J[rojrn some' sidjsta^ such as corn, rice or oats, the 
smell of certain drugs, such as ipecacuan^, and the scent and the pollen of 
grasses aiid'ffowers may act in a slSuIaTTashion, as also may articles of diet, 
and many drugs. This factor in causation has attracted much attention 
recently — in this country by Freeman and Coke, and in America by Walker. 
It is claimed that at least 50 per cent, of asthmatics show hyper-sensitiveness 
to various protein antigens obtainable from animals, grains, bacterial bodies, 
foods and drugs, and over a hundred are now available for routine testing of 
these patients. The analogy with the causation of hay fever and paroxysmal 
sneezing is obvious. 

Peripheral irritation. — As already mentioned, irritation of the nose, naso- 
pharynx and bronchi may be asthmogenic in those of asthmatic tendency. 

Gastro-intestinal disturbance. — This is well recognised as a cause, and most 
asthmatics find by expetience the penalties of a heavy late meal and of 
indigeatible articl^^^pldiet- It is possible that actual metabolic errors may 
be a factor, as in the so-called * " wy ek-end asth ina, ' * due to altered conditions 
of diet and exe rcise at thi s peri oX 
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Genito-urinary conditions, particularly in women, notably ovarian or 
uterin e disord^ , sometimes act in inducing asthma. 

Cutaneous, — Asthmatics are peculiarly liable to urtica^ria and eczema, 
althougb these conditions us i ^ally alter nate with the astlijq 9 ^^tic.a^ 

N ervous fact ors. — Fati gue, emotion and nervous shpck may precipitate 
an attack. This factor liannot be ignored, even in cases due to protein 
hyper-sensitiveness, as is shown by a well-known case in which a patient 
susceptible to roses developed asthma when handed an artificial rose. 

Pathology. — Numerous theories have been propounded to explain the 
asthmatic paroxysm. Among these may be mentioned xa&cular-taxg£aC.ejice 
©f the JxcojRcl^ai raucous membrane, spasia of the bronchial muscle, and 
inareased, 5 jecict(ipn drWe^^ ^nds. Spasm of the diftphragifii or of 

the inspiratory muscles has also been suggested. That bronchial spasm 
plays the major part seems to have been established by the experiments of 
Brodie and Dixon, and this view is strongly supported by their observations 
on the effects of drugs on the bronchial musculature. Muscarine, pilocarpine 
and physostigmine produce bronchial constriction and asthmatic symptoms 
in animals, wdiile atropine, hyoscyamine and chloroform abolish these effects. 

There can now be little doubt that the broncho-constrictor fibres of the 
vagus are the channel by which the impulses discharging the asthmatic 
paroxysm reach the bronchi, although the possibility that impulses leading 
to vaso-dilatation and to increased bronchial secretion are also concerned, 
must be admitted. 

Anaphylaxis, — The important part played by extraneous proteins in the 
genesis of asthma and the obvious analogy between the asthmatic paroxysm 
and the symptoms of anaphylactic shock have suggested that in jp-ny cases, 
if not in all, aath jpa is an anaphylactic p henom enon. Evidence is accumu- 
lating in support of this view. It lias been shown that the lungs of the 
guinea-pig killed in anaphylactic shock show extreme constriction of the 
bronchioles. Asthmatics are well known to show anaphylactic tendencies, 
and especial care in the administration of antitoxic serums is necessary with 
them. It is of some interest to note that Eppinger and Hess’ group of 
vagotonics shovvurticaria, dermatographia, eoainojghdia and liability to 
anaphyTacTTc shock, all c^HTfions wTiich occur in asthmatics. It is teinpting, 
therefore, to assume that tTie foreign protein or toxin produces the asthmatic 
attack by inducing vagotonicity. Lastly, the observations of Freeman, 
Coke and the American workers have demonstrated the cutaneous hyper- 
sensitiveness of many asthmatics to special foreign proteins. Further 
research is needed before it can be accepted that anaphylaxis accounts for 
all cases of asthma, but it is ^almost certainly an important faetox in many. 

Asthma is rarely fatal apart from Complications, so little can be stated 
about its morbid anatomy. 

Symptoms. — The asthmatic paroxysm most commonly commences about 
2 a.m. or later, but it may sometimes develop in the daytime. There are 
often preliminary indications some hours beforehand, constituting the 
“ asthmatic aura.” These include re stlessn ess, irritability, mental exaltation, 
less fi^Cquenrly depression, itching of or chim flatulence or polyuria. 

Some attacks axe ushered Jn by c oryza. Such warnings are not constant, 
and the su13fererliSliany wakes from slee£ with a f iling of suffocation. In 
early attacks great restlessness^ "anxiety and alarm occur. The difficulty 
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in breathing and the sense of suffocation increase ; the patient sits up in bed, 
or gets up to throw open the window, and fixes his amis to bring into action 
ail possible muscles of respiration. Inspiration, although laboured and 
difficult, is often^slog::, inspiration being expiration is greatly 

pro1oiig^r'’“’Bof!i are accompanied by loud wheezing sounds, audible at a 
TfTltftnce from the chest. The patient appears pale, but the lips are dusky 
and the expression is anxious and distressed. The jugular veins are distended 
and prominent. The accessory muscles of respiration are seen to be in violent 
action, notably the sterno-mastoids, scalenes and pectorals. The skin is moist 
and there may be marked sweating. The chest is much distended, and at each 
violent attempt at inspiration very little further enlargement occurs, while 
there is often sucking-in of the supra-claviciilar and lower costal regions. 

Percussion reveals marked hyper-resonance and encroachni^nt^ .on the 
c^jdiac and liepatic dullness. On auscultation insjpiration is short and high - 
pitchgdi ^xpiraiioil ’Very prolonged, and both are obs cure d by abundant 
sonorous and Stbil^T rhpnciu, and later by bujbblmg .x|]^j^^ The 

pffT^ls and sometimes ir regul ar. There is usually marked 

epigastric pulsation. A differential bloodT^unt during an attack may show 
an e osinophilia of, as much as 35 per cenj^. Cough does not develop until 
late in me paroxysm, and is quY<5My follo^d in many cases by the expectora- 
tion of small pellets, called pexH ea/* by Laennec, and often likened to boiled 
sago or tapioca. These were carefully studied by Curschmann, and wlien 
examined on glass on a black background, prove to consist of a central highly 
refractive mucinoid coil, with masses and threads of mucin wrapped spirally 
around it. Microscopically leuc ocytes, mostly eosinophil may be seen 
entangled in the mucus. The sputum frequently dohfiiins Chi^rcot-.l^ayd^ 
crystals, wluch are not now regarded as spermin phosphate but more probably 
as tyrosin. With the onset of expectoration the dyspnoea quickly lessens, 
and the attack subsides. The patient often passes a large quantity of pale 
urine and then may sleep until morning, awaking in apparent comfort. 
More frequently he appears pale, tired and anxious. 

Course, Complications and Sequelae. — Such an attack may last from 
a few minutes to several hours, and may remit and then return. More often 
the attacks recur at the same time each night for a considerable period 
extending to weeks, and then pass off, after which the patient may enjoy a 
period of freedom of weeks or months. The intermissions may become 
shorter with successive attacks, and increasing emphysema may develop. 
This in turn leads to secppdary bronchitis, whiclT persists, together with 
some degree of permanent oedema oT tbe bases. Later still the cardio- 
vascular incidental to emphysema occur as sequels, namely, engorge?, 

ment ^ regurgitation , ve nous s tasis , ascite^,. aoui 

oedema. Chronic asthmatics ffequenxlypresent a cbaractensiG^c appearance. 
Of thin build, with sallow complexion, anxious expression and nervous 
manner, they often have a lo ng neck , high straight shoulders, and a forward 
stoop. Asthma necessarily imposes limitations upon those who suffer from 
it at all severely, although many asthmatics load active, useful lives in spite 
of their disease. 

Diagnosis. — This involves the differentiation from other forma of dys- 
pnoea, particularly those of spasmodic expiratory type. The chief forms of 
paroxysmal expiratory dyspnoea are : 
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J, Bronchial aslhina or svasimdic dyspnoea cornplioaling chronic bronchitis 
and cf^phyMflW - — condition is sometimes a late result of true asthma, 
but may occur independently. The dyspnoea is more persistent and is more 
definitely re lated to the byonc^iitic att acks.lieing tllereroriTmore co mmon in 
th e winte r. ' ^ 

2. Cardiac dyspnoea or cardiac asthma. — This, like true asthma, is of^ n 
n octurnal^ hut the si gns of failure o f conijgensation in associatioii witn valvgw 
or myoc ^dial dis ease usually make tTe nature of the dyspnoea clear. 

3- IJffj^tnic dyspnoea or renal asthma.~\.\u% is also not infrequently noctur- 
nal and may be almost indistinguishable from true asthmair" Examination of 
thejiaufi and tlm presence of cardioj^vascular chaxmes. with high blo od-pr^^ e 
enable the distinction to be inade^wlth certainty, although the latter is not ^ 
iri variable. 

4. Hay asthma is probably only a severe form of hay fever and is to be 
regarded fis a variety of true asthma. 

5. Fulmoiumf tuberculosis may be associated vriLh asthmatic dyspnwa . — 
The differentiation may not be easy during the attack, but the persistence 
of apical signs in the interval may give a clue. It is a wise precaution to 
examine the sputum for tubercle bacilli in all cases of asthma. A low blood- 
pressure in an asthmatic should also arouse suspicion of tuberculosis. 

The dvs pjj^c ea of I^XJA&CaI or tracheal obstruction and of mediastinal 
pressure can usually be recognised by the fact tliat It is chiefly of inspiratory 
typ(?,“ah'(l may be witj^s^ of wheezing. In all cases 

ofijiffbbt the chest should be examined with the X-rays to exclude aneurysm 
or new-growth. 

Prognosis. — When the disease starts in childhood or in early adult life 
it may stop spontaneously or be relieved permanently when some causal 
condition is discovered and treated. During a severe attack the aspect of the 
patient may be so alarming that a fatal issue may seem imminent, yet death 
very rarely occurs. In chronic cases, the ultimate prognosis is made more 
serious by the complicating emphysema and bronchitis, and in spite of popular 
belief, the astliyjLatigJj^ tlie ngj lUiSil ex pectatio u of life. 

Treatment. — (a) Duriyiy the allaci. — The list of anli-spasmoTic drugs and 
measures employed is a long one, and it is impossible to foretell which will be 
efficacious, for a.sthmatics vary as widely in their response to drugs as they 
do in regard to asthmogenic causes. Drugs may be administered for this 
purpose by inhalation, by nasal sprays, by the mouth or by hypodermic 
injection. Aii{;(imalixi Jbvdrochloride, in doses of 2 to 5 minims of a 1 in 
I OdO solution hypo3^rmacall}7m with dramatic efficacy iTadministered 

sufficiently early, but it should be given cautiously to elderlv asthmatics. 
It may also be combined with pituitary extract, as in the special preparations 
e y^tinincj pitrenalin an^ a^thm ol^^^ s in. It sometimes proves helpful as a 
snrav. especial I V hi cS^uSfion with chloretonc. A weak solution 
ot cocmiie and atropine in an offy "excijneiit has been much eiiiploved as a 
na.sal spray, but it is not devoid of risk iknscd indiscriniinatery."" The fumes 
of Tiurnuig nitre paper, or of a powder composed of tobacco, stramonium 
and nitre, sometimes help to relieve the distress, but they should be avoided 
in cases with bronchitic complications. Smoking a cigarette or a cigar 
may be helpful in patients who do not smoke habitually ; others are helped 
by cigarettes containing stramonium. Inhalations of amyl-nitrite, ethyl- 
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'i iodide or chloroform may be tried in some cases. Various drugs have been 
/ employed, of which potassium iodide and bicarbonate with tincture of stra- 
■■ ^ ^monium, hyoscyaraus, lobelia or belladonna are the most useful. Twenty or , 
30 minims of liquid extract of grindelia every 20 minutes for three do^S have 
n5e^found"usefm some eiises. Otiifer drugs which have beeii recommended 
are chloral hydrate, phenacetin and the other coal tar antipyretic drugs, 
eupnine (caffeine tri-iodide) in drachm doses, and an emulsion of benzyl 
benzoate, 2 drachms every 2 hours. Other measures include drinking a cup 
of strong coffee, the application of a mustard leaf over the sternum, and placing 
the feet in hot water and mustard. In very severe cases, if all else fails, it may 
be necessary to inject morphine or heroin, but this should only be done after 
careful consideration, owing to the danger of inducing the morphine habit. 

(h) Between the cUtacks . — The greatest care should be taken to discover 
and deal with any predisposing or exciting causes. The patient should live 
in thhT'TocaTity which his experience shows to be most suitable for him, and 
at present no rules can be formulated in advising on this matter. 

Diet requires careful consideration. Any article of diet to which 
the asthmatic is susceptible should be entirely eliminated, and only the 
lightest of meals should be taken after midday. Fatigue, over-work and 
emotional stress are to be avoided. Care should be taken to see that the 
boi^els act efficiently. The general health should be maintained by every 
possible means. Arsenic may be given by the mouth, or subcutaneously 
as sodium cacodylate (gr. | in iq^xv water). During the period when the 
patient is having a series of attacks, iodide of potassium with one or more of 
the anti-spasmodic group of drugs, such as stramonium,^J[pbelia, belladonna 
and gjjndelia, may be given regularly with great benefit. Any local source of 
irritation in the nose or naso-pharynx should be dealt with adequately. 
Sometimes touching the nasal septum with the galvano-cautery may alone 
be efficacious. In cases complicated by bronchitis, the .sputum should be 
examined bacteriologically, and a vaccine may be made from the predominat- 
ing organisms. If these prove to be Micrococcus catarrhaLis, or Friedlander’s 
pneumo-bacillus, great benefit may residt, but the patient should be told that 
the vaccine can only help the asthma by lessening the accompanying catarrh. 
Some cases associated with marked emphysema obtain considerable relief 
from compressed air baths, at first on alternate days, then daily, the course 
extending to 1 or 2 months. 

Careful investigation of the question of protein hyper-sensitiveness should 
be undertaken, and the recent method of testing by means of the cutaneous 
application of various antigens is worth consideration. For this piirpo.sf, 
the particular protein antigen, or a scries of such antigen.s, may be apjilied 
to the skin of the forearm in the form of powder, solution or jiaste, ami 
superficial scarification is then effected by means of a sterile needle or scaljiol. 

A positive reaction is shown by the development of an iirticariaLjKlleal 
surrounded by a hypersemic area. A control scarification with normal 
saline or a paste free from protein should be made at the same tinu'. A 
positive result may be expected in about 50 j)er cent, of asthmatic pati(uitH. 

If such a condition is established to one or more such sulistancos, the} 
should be avoided if possible ; if not, the methods of de.sensitisation may be 
tried, but the results are frequently disappointing. The specific antigen 
may be employed in very minute doses by injection, starting, for (‘xainple, 
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witli I iniiiirn of a , solution and gradually increasing. Auld has 

(UidcavoTired to acli1(^vc the &arne (jfiect by inti a venous inject io^^ of jy^p|;^n e. 
Jn adults ,V) gr. of Armqui|j No 2 j^ptoiie fs^ for tlie first dpse, succes- 
sive dusi’8 bi' i I rg gt' vTTn '^ve ry fiTt|32iay/i^ By gf. each time for 

5 injectio ns, when the dos(r1iTc(rpt stationary for anoihef'thTe'e orTouTl^ 
ti on 8. Ill cases which fail to respond to such injection, he has recently 
suggested the use of “ new serum peptone ” injections, which consist of a 
fuixture of the p{iti<un/s own serum with agar solution and Armour’s No. 2 
peptone. Tlu‘se injections should not be given during an asthmatic attack. 

Recently Storm van Ijeeiiwen has emphasised the iiiiportance of dust 
and of some moulds, notably tlie genus Asperfjillu.s, in the genesis of asthma. 
He tries the effect of j)utting th<‘ patients in rooms supplied with air relatively 
dust free. / ; / 


BRONCHIECTASIS 

Definition. — Bronchiectasis is a condition of permanent dilatation of 
one or more bronchi. When it occurs in the finer divisions it is sometimes 
described as bronchiolectasis. 

iEtiology. — Bronchiectasis is invariably secondary, and may result from 
disease of tlie bronchi, the lung parenchyma or the pleura. Even the rare 
congenital cases are probably consequent on malformation, atelectasis 
or intra- uterine disease. 

1. The bronchial conditions which may progress to dilatation are 
bronchitis, and any affection leading to partial bronchial obstruction, such 
as inhaled foreign body, stenosis from cicatrisation and external pressure 
from new growth or aneurysm. In children, measles and whooping-cough 
are not uncommon causes, especially when they follow one another in rapid, 
succession, although either alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis 
are unresolved pneumonia, broncho-pneumonia, collapse, syphilis and tuber- 
culosis. Syphilis is rare and usually acts by leading to bronchial obstruction 
or stenosis. Fibroid tuberculosis is a common cause, but the clinical mani- 
festations are as a rule masked by the primary condition. The pulmonary 
complications of influenza are not infrequently followed by bronchiectasis. 

3. The pleural conditions which are followed by bronchiectasis are those 
which lead to pleural adhesion and are associated with pulmonary fibrosis, 
notably chronic pleural adhesion, or empyema leading to prolonged or 
permanent collapse of the lung. 

In a lesion with such diverse antecedents the age relations are necessarily 
indefinite. It may occur at any age, but is commonest in tin* third and fourth 
de cades. It frequently cornmeiices in childhood, although the characteristic 
clmical manifestations may not develop until adult life. 

Sex. — In most recorded statistics there is a striking preponderance in th^ 
male. 

Social state. — It is noteworthy that bronchiectasis in its fully developed 
form is much more common in the poor than in the well-to-do. 

Pathology. — Three factors in the pathogenesis of bronchial dilatation 
have to be considered. (1) Weakening of the bronchial walls. This is 
admitUMlly the most important. Most of the conditions preceding bronchiec- 
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tasis tend to induce severe broncliitis and peribronchitis, and thus render the 
walls more yielding. Where stagnation of secretion occurs, putrefactive and 
other organisms develop, producing tryptic ferments which may act in- 
juriously upon the lining membrane. (2) Increased pressure on the walls 
thus weakened is the determining factor. This is generally expiratory in 
origin and due to the strain of cough. The actual pressure of secretion 
accumulating behind an obstruction may promote yielding of the bronchial 
walls. In cases of bronchiectasis following on collapse of the lung the force 
of inspiration has been regarded as contributory, but this is doubtful and 
in any case is less important than tbe expiratory strain of cough. (3) The 
third povssibility is the traction exerted upon the walls of the bronchi by 
contracting connective tissue in the surrounding fibroid lung. This obviously 
])ostulates the existence of pleural adhesion, which is not invariably present. 
While this must be admitted as a possible contributory factor, its im])ortance 
is certainly less than that of the preceding ones. 

Congenital bronchiectasis is a pathological rarity. It is usually unilateral, 
and the bronchi involved are of small size, although in some cases the lung 
may show a large central cavity, with smaller spaces around it. Broncliiol- 
ectasis is also more of pathological than of clinical interest. It occurs chiefly 
in children, as a result of acute broncho-pneumonic processes. It is said 
sometimes to follow influenza and possibly tuberculosis. The lung has a 
peculiar spongy appearance, to wliich the name “ honeycomb ” has been 
applied. 

Bronchiectasis of the larger tubes may be either cylindrical or saccular. 
In the former condition several of the bronchi are more or less uniformly 
dilated, and when opened out they appear like the fingers of a glove. 
Sometimes the dilatations are fusiform, at others they show a beaded 
arrangement, described as moniliform. These forms of dilatation are usually 
associated with emphysema and chronic bronchitis. Saccular bronchiec- 
tasis is generally localised and may be found in any part of the lung, but i.^ 
most common in the lower lobes and near the base. This is partly due to the 
fact that the antecedent processes fall with special stress on the bases of the 
lung, and partly to the influence of gravity in leading to retention of secre- 
tions in these parts. Although it may be unilateral in origin, it often spreads 
and may involve both bases or even all the lobes. There may be one large 
irregular cavity, or a series of smaller globular dilatations involving the whoh* 
or part of the walls of one or more bronchi. The cavities are usually filled 
with the foetid secretion, to be described under expectoration. When this 
is washed away the walls are found to be thin, smooth and formed of 
thinned-out mucous membrane. In places this may have ulcerated, owing 
to the tryptic action of the secretion, and the lung tissue is thus exposed. 
An abscess may then form, and an aneurysm sometimes develops, as in a 
tuberculous cavity. The openings of the smaller bronchi, derived from that 
dilated, can often be recognised in its walls. In doubtful cases the histological 
demonstration of cartilage and muscle in the walls establishes the bronchial 
origin of a cavity. The surrounding lung tissue is usually airless and fibroid, 
and sometimes is almost of leathery consistence. Occasionally, however, it 
is emphysematous, congested or pneumonic. In the great majority of cases 
there is dense pleural adhesion over the area of lung involved. 

Other morbid conditions found post mortem include lardaceous disease, 
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gangrene of the lung, empyema, pyo-pneumothorax, suppurative peri- 
carditis and cerebral abscess. Owing to the obstruction of the pulmonary 
circulation which may result, engorgement and dilatation of the right side of 
the heart, tricuspid regurgitation and the results of systemic venous stasis 
are often found. 

Symptoms. — The onset is usually insidious, the symptoms developing 
during the course, or as a sequel, of one of the acute or chronic affections 
mentioned above. In some few cases, however, they develop rapidly in 
patients previously in good health. This is particularly the case where 
bronchiectasis results from an inhaled foreign body, and a rapid onset should 
lead to the suspicion of this. The cough in well-developed cases is somewhat 
characteristic and occurs in paroxysms. These are frequently induced by 
change of posture — for example, bending forward or lying down. They 
occur with special frequency on rising, and are usually associated with the 
expectoration of large quantities of sputum, due to the overflow of the secre- 
tion, accumulated in the cavities during the night, into a sensitive or relatively 
healthy bronchus, which excites cough reflexly. They also occur on retiring 
to bed and at long intervals during the day. The sputum frequently amounts 
to as much as 20 or 30 ounces in the 24 hours. It is generally extremely 
foetid, although in the earlier stages this is not invari^le. The patient’s 
breath is also often malodorous, and the stench may pervade the room or 
even the house in which he lives, although it is not persistent. The patient 
is himself much distressed by the unpleasant character of the sputum, of 
which he is, as a rule, acutely conscious. On standing in a glass vessel it 
can be seen to settle into three layers — a surface scum of light frothy mucus, 
an intermediate stratum of thin, turbid, greenish fluid, and a deep layer of 
brownish colour consisting of muco-pus, bacteria, and putrefactive products, 
including foul-smelling organic acids. Foetid yellow bodies called 
plug^can usually be found in the deep layer. Elastic tissue is only present 
when erosion of the wall lias occurred. Haemoptysis is not infrequent, and 
may occasionally be fatal. Dyspnoea is not, as a rule, apparent unless the 
condition is widespread, or unless jmlmonary or cardiac complications are 
present. The general condition of the patient is at first but httle affected, 
and there may be no fever for long periods. As the disease progresses, 
lassitude, anorexia and some wasting slowly develop, while bouts of fever 
occur, due to retained secretions or to some complication. 

Physical signs vary with the extent and degree of dilat ation, and also 
with the amount of secretion present. In the ^arly stages there is at most 
slight dullness at one base, with dimimshed air entry, peculiar sticky, 
“ leathery ” rales, and diminished vocal resonance. THien bronchiectasis 
is well developed the signs are almost characteristic. The patient may 
appear well nourished and of good colour, although on cold days, especially 
in children, duskiness or cyanosis is often noticeable. There is well-marked 
clubbing of the fingers, generally of drum-stick character, and pulmonary 
osteo-arthropathy, i nvolv ing many joints, sometimes develops. There may 
be localised flattening or retraction of the chest wall over the affected area, 
with diminished movement, and the heart is drawn over to this side. The 
remaining signs vary with the state of the cavity. If this is full, there is 
diminished vocal fremitus, dullness and weak or absent breath sounds and 
voice sounds. If the cavity is empty or }>artly empty, the vocal fremitus 
6 ? 
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is increased, the percussion note is boxy or dull, while the breath sounds are 
bronchial or cavernous. Adventitious sounds are then generally audible, 
the most characteristic being sharp metallic or “ leathery rales. Broncho- 
phony and pectorilomiy are marked, and not infrequently the “ veijcd,^uff 
of Skoda can be heard. Signs of bronchitis are often apj)arent in the adjacent 
lung tissues ; compensatory emphysema may be demonstrable in the un- 
affected parts of the lung, and on the opposite side. X-ray examination 
serves to define the extent of the disease, the degree of fibrosis, and the 
presence of the cavities. 

Complications and Sequelae. — The chief pulmonary complications are 
septic broncho-pneumonia, gangrene and abscess. The pleura may be(‘ome 
involved, giv’ing rise to dry pleurisy, which sometimes progresses to emj)yema 
and rarely to pyo-pneumothorax, while in other cases pleural adhesion and 
contraction result. Septic pericarditis may develop and prove fatal. Septi- 
C80mia and pyaemia sometimes occur as terminal results. Cerebral abscess 
constitutes a serious and somewhat common complication, and may be found 
in the frontal, parietal or temporal regions, the cerebellum or cord. Occa- 
sionally multiple abscesses form. Lardacaous disease sometimes develops, 
especially in the liver, kidneys and intestines. ♦ 

Course. — This is progressive, but is often slow unless fever or eomplica- 
tions develop, though the morbid process may eventually involve the other 
lung. The sputum at first may be simply purulent, tlien becomesunpleasant and 
finsdly foetid. The disease may start in childhood and not lead to deatli until 
well on in adult life. The course is slower in cas(‘s due to bronchit is and fibroid 
lung conditions than in those due to foreign bodies, new-growths or aneurysm. 

Diagnosis. — In well-developed basic cases this is, as a rule, easy. The 
history of cough, influenced by posture and associated with copious s]>utum, 
is suggestive, especially when variable physical signs are observed. The 
development of the characteristic sputum with these signs rendeis the 
diagnosis almost certain, and the X-rays usually serve to coidiini. Kadio- 
logical investigation after the intra -tracheal inj(*ction of 20 c.c. of lipiodol, 
through the crico-tbyroid membrane or l)etw(‘en two rings of the trachea, 
under local aniesthesia, or with care directly between the voeal cords, has 
greatly facilitated the diagnosis of bronchiectasis. An attempt should be 
made tn direct the lijfiodol towards the affected side by turning the ])ati(*nt 
towards that sid(‘. The injection should b<‘ carried out iii the X-ray room 
and the patient instructed to restrain cough if ])08sibie until the films have 
been taken. The pictures obtained are strikingly characteristic and of great 
value. In cases with less ciiaracteristic syinjdorns and signs the distinction 
has to be made from chronic bronchitis, especially the foetid variety, pul- 
monary tuberculosis, gangrene or abscess of the lung, an.d fentid emj)yema 
The distinction from chronic bronchitis may be difficult, es[>eciaily in the 
early stages when the sputum is not fadid, but the paroxysmal cough, the 
copious expectoration with signs including bronchial breathing and sticky 
relies at a base, may be strongly suggestive. In foetid bronehilis tie* foetid 
sputum is not constant, and the coiigh and sputum may occur only during 
exacerbations of the bronchitis. Pulmonary tuberculosis may giv(‘ rise to 
difficulty, particularly in cases of apical bronchiectasis. Kepeatcnl examina- 
tions for tubercle bacilli and also for elastic tissue in th(^ sjmtum should be 
made. The history, the mode of spread, and X-iay examination may all 



BRONC^HIECTASIS 


1059 


jiHMi.st. \\ sliouhl l)«‘ Ill blared that tlio two coricJitions may coexist, and 
t hin may be siisjiecteij in some enses of fibroid 1 uberculoHis with basic ex- 
(‘a vation. Abs<'**Hs amj ^angrem*. of the lung havo a more acute onset and 
course, but the cdironic. cavities Icit by these conditions may give rise to 
diffimilty. In sucii (‘ases the history may be an important aid in diagnosis. 
In footid emjiyema ru]>turing tbrough the lung, ])articularly when of inter- 
lobar origin, the patamt is generally acutely ill, there may be a history of 
pleurisy at the onset and yaissibly some evidence of mediastinal pressure or 
cardiac displacement. 

Prognosis. — This varies with the cause. If due to aneurysm or gro'wiib, 
the duration is determined by these conditions. Bronchiectasis induced 
by a foreign body is giuierally permanent, even when the latter is removed, 
but it is not progressive. If the foreign body is not removed, complications 
generally supervene, and the course may be rapid. In bronchiectasis due 
to bronchial or pulmonary disease the course may extend into years, particu- 
larly if treatment is followed strictly, but sooner or later toxsemia and general 
or local complications supervene, with the result that the duration of life is 
inevitably considerably shortened. 

Treatment. — Prophylactic treatment in cases of chronic bronchitis, 
delayed resolution in pneumonia and other conditions tending to fibrosis 
should be carried out. This comprises respiratory exercises, climatic treat- 
ment, inhalations and vaccines 

The medical treatment of bronchiectasis consists in measures to promote 
the general health and well-b(‘ing of the patient, to secure efficient emptying 
of the cavity, and to lessen or control the putrefactive processes occurring in 
it. The first of these involves a careful mode of life, adequate rest and 
change, a good and digestible diet, and medicine such as cod -liver oil, iron, 
quinine, strychnine or arsenic. The evacuation of the cavity may be pro- 
moted by j)ostural methods, such as bending over the edge of the bed or 
stooping forwards. Expectorants, especially of antiseptic character, may 
be given, such as creosote, terebene, tar preparations, balsam of tolu or 
Peru, comjjound tincture of benzoin or the benzoates. If the sputum is 
tenacious, or if mucb bronchitis coexists, iodides and alkalis may be given 
in an ordinary expectorant mixture. To lessen the fcBtor, creosote is most 
frequently given in jierles of o to 5 minims three times a day after food, or 
in an emulsion with cod-liver oil. Guaiacol carbonate and other creosote 
derivatives may also be tried. Syrupus allii, in l-drachm doses, is sometimes 
given, and is of value ; but it is not always well tolerated by patients on account 
of its taste and tendency to repeat. Although these drugs are helpful, the 
amount of antiHeptic reaching the cavity by the blood must nece^ssarily be 
small. Attempts to secure more direct application by intratracheal injec- 
tion and by inhalation ha ve been made. For the former 1 drachm of a mixture 
of olive oil 88 parts, guaiacol 2 parts, and menthol 10 parts is injected down 
the trachea by a special syringe, the nozzle of which is slightly inclined 
towards the afiectod side. Care must be taken to do this with the aid of a 
laryngeal mirror to ensure that none of the solution touches the larynx. 
Another solution used is 1 part- each of creosote, menthol and thymol in 
10 parts of olive oil. 

For inhalation purposes, solutions of volatile antiseptics are employed on 
a Burney- Yeo mask, such as creosote, terebene, menthol or cuimlyptol in 



1060 DISEASES OF THE RESPIRATORY SYSTEM 

spirits of chloroform. The mask may be worn almost continuously or at 
intervals during the day. The creosote vapour bath is, however, the most 
satisfactory form of inhalation treatment, and is of great value. This should 
be given in a concrete-floored room without furniture. The patient is covered 
with a smock, the eyes are protected by closoly-iitting goggles, and the 
nostrils by cotton wool plugs. A small quantity of creosote is heated in a 
metal dish, on a tripod over a spirit lamp. When the patient inliales 
the vapour, which quickly Alls the room, violent cough is excited and the 
cavity is emptied. The ensuing deep inspirations carry down creosote-laden 
air into the air passages. The baths should be at first given on alternate days 
and last from 10 to 16 minutes. When the patient becomes accustomed to 
them, they may be given daily for lialf an hour or longer. The results are 
often strikingly beneficial. Vaccines made from the predominant organisms 
found in the sputum have been given with bem^fit in some cases. Surgical 
treatment is now more often employed than formerly, but at present it 
should be considered only in cases where medical measures fail. The actual 
drainage of the bronchiectasis surgically is only practicable if the cavity is 
a single one, and it involves the risks of a permanent fistula and of cerebral 
abscess. Other procedures which are now sometimes employed are the 
induction of artificial pneumothorax, although this is often im})racticable, 
owing to adhesions, except in early cases, in which it may be brilliantly 
successful. Thoracoplasty may also give excellent results in cases in whicli 
collapse by artificial pneumothorax is not practicable. It is, however, only 
to be considered in strictly unilateral cases. This is usually carried out 
in two stagas, vdth an interval between them. A suilicient amount of a 
number of ribs is removed to allow' tJie chest -wall to fall in and }>ermit the 
lung to collapse and fibrose, thus allowing the bronchiectatic cavities to 
empty and contract. Ligature of the bianch of the pulmonary arttTy going 
to the lower lobe has been performed in some cases. Phrenicotomy or 
exairesis (evulsion) of the phrenic nerve has also proved useful. Lobec- 
tomy or removal of the affected lobe has also been recommended, but the 
mortality of this operation is at present considerable. 


INJURY 

External trauma applied to the chest- wall may cause ru]>ture of a main 
bronchus. This is especially liable to occur after severe crushing accidents. 
One or other of the main bronchi may be completely severed from the trachea. 
The chief clinical feature presented in such a case is emphysema of the neck 
and upper portion of the chest wall. Death usually ensues in 2 to 3 days. 

Li. A. Young. 

G. E. Bkaumc^nt. 

DISEASES OF THE LUNGS 

HYPERiEMlA AND (EDEMA 

Hyper»mia of the lungs may be either active or passive. In the former 
there is an increased supply of arterial blood through the pulmonary and 
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bronchial arterioles. In passive hyperaemia there is engorgement of the 
pulmonary venous radicles and capillaries. With both forms there is fre- 
quently cedcrna, due to the exudation of serous fluid into the lung alveoli. 
The term “ congestion ” is sometimes employed as an alternative to hyper- 
aemia, but owing to its erroneous popular use it is best avoided. 

(a) Active Hyperemia 

^Etiology. — Tiiis may occur in association with any acute inflammatory 
process affecting the bronchi, lungs or pleura. It sometimes results from 
the inhalation of ])ulmonary or bronchial irritants, such as poisonous gases 
or heated air. Severe muscular exertion and exposure to extreme cold are 
described as causes, but the former at least is doubtful. An important variety 
is that known as collateral or jluxionary hyper CBmia, which occurs when there 
is obstruction to the circulation in the whole or part of one lung, from con 
ditions such as a large or rapidly developing pleural effusion, an extensive 
and spreading pneumonia, or in association with pneumothorax. This may 
develop in the sound lung, or in the unaffected parts of that diseased. A 
primary form of acute hyperaemia, the “ maladie de Woillez ” has been 
recognised by French authors, but this is generally regarded as a mild or 
abortive ])neumonia. 

The clinical manifestations of acute hyperaemia are merged in those of 
the processes with wiiicli it is associated, and therefore do not need separate 
description. 

( b ) Passive Hyper.^mia 

AEtiology. — Passive hy[u?riemia may be produced by (1) conditions im- 
peding the venous return from the lungs ; (2) those leading to increased 
resistance to the passage of blood through the pulmonary capillaries, and 
(.3) failure of the driving power of the right ventricle. The commonest causes 
of irafKjded return are left-sided heart lesions causing overfilling of, and 
increased pressure in the left auricle. In mitral stenosis it may occur early 
and sometimes almost acutely, but aortic and myocardial lesions also lead to 
it, when the left ventricle fails and the mitral valve yields. Direct obstruc- 
tion of the pulmonary veins sometimes results from external pressure by 
aneurysm, mediastinal tumour or enlarged broncliial glands, or from obstruc- 
tion of the lumen by thrombosis. The passage of blood through the 
pulmonary capillaries may be impeded by emphysema, chronic bronchitis, 
pulmonary tuberculosis and fibrosis of the lungs. Failure of the right 
ventricle occurs in the late stages of right-sided heart lesions, such as tricuspid 
regurgitation, and as a late sequel of left-sided failure. 

Passive hypenomia is obviously in the main dependent on mechanical 
factors ; it is not surprising, therefore, that gravity seems to play a part 
in the localisation of its effects, which are usually most marked in the bases 
or most dependent parts of the lungs. In bedridden, enfeebled or old patients, 
particularly if myocardial weakness or degeneration coexists, this factor 
becomes of great importance. Not infrequently some degree of oedema 
of the bases develops, and the condition is then called hypostatic congestion. 
If such an area becomes infected the resulting process is known as hypostatic 
pneumonia. Basal hyperaemia and oedema of the hypostatic type also result 
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from tox®mia due to diseases such as enteric fever, from poisoning by drugs 
such as morphine, and as a terminal event in many cerebral lesions causing 
increased intracranial pressure. 

Pathology. — The pulmonary veins and capillaries are engorged, with the 
result that the lung is darker in colour and heavier, while the alveolar walls 
and septa are swollen. If the condition persists for some time, pigment 
derived from the hsemoglobin of red corpuscles escaping by dia[>edesis is 
deposited in the epithelium of the alveoli and in the fibroblasts in the inter- 
alveolar septa. In long-standing cases the lung is hnner than noniial and 
brownish-red in colour, a condition described as brown induration. If any 
degree of oedema is present, serous fluid is found in the alveoli on post-mortem 
examination, and on section of the lung frothy serous fluid exudes, which 
may contain some of the pigmented alveolar ceils, constituting what are 
called “ cardiac cells.” Although congested and oedematous lung is heavier 
than normal, it usually floats in water. 

S3miptoms. — In slight degrees of hypersemia these may be absent or 
negligible. In more advanced cases, they are those resulting from the im- 
peded circulation through the lungs and the deficient aeration which this 
entails. Dyspnoea is the most prominent symptom, and it is generally a 
measure of the degree of hyperaemia. It is markedly increased by exertion 
of any kind, and in extreme degrees it is distressing and eventually alarming. 
It may be inspiratory or expiratory in type, and in the latter case it is some- 
times described as card asthma. In severe cases there is usually orthopnoea. 
Cough is almost invariably present, and there is usually some expectoration 
of frothy fluid, which may be blood-stained. The pigmented cells referred 
to above as “ cardiac cells ” may be found in it. Cyanosis is common and 
indicates the degree of deficient aeration. This may be associated with 
distension of the jugular veins, and there is often obvious distress. As in 
other forms of cyanosis there is usually some increase in the number of red 
corpuscles. The vocal fremitus at the bases may be diminishexl, the per- 
cussion note impaired, the breath-sounds weak and accompanied by rhonchi, 
crepitations or bubbling rales, although these signs are for the most part 
due to the associated oedema. In addition, the signs of the primar}^ condition 
in the lungs or heart will be apparent. 

Complications. — Pulmonary oedema and infarction are the chief com- 
plications. 

Course. — If the venous engorgement cannot be removed, it usually 
tends to become progressively worse, whereas when it results from temporary 
cardiac embarrassment, recovery is usually complete as soon as the heart 
function is restored. 

Diagnosis. — This condition has to be distinguislied from (1) chronic 
bronchitis, in which case there may be some rise of temperature and the 
physical signs are more variable and more disseminated ; (2) infarction, 
in which pain and heemoptysis of sudden onset are the rule. 

Prognosis.— -This is so entirely dependent upon the nature and degree of 
the condition responsible for the engorgement that no general rule can be 
formulated. 

Treatment;— In elderly patients, or those likely to be confined to bed for 
long periods, attention should be directed to the decubitus. This should be 
changed frequently, and if possible the patient should be permitted to sit 
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up or to get into a chair, and encouraged to take a few deep breaths several 
times during the day. If the hyperaemia is associated with cyanosis and 
engorgement of the right heart, bleeding to the extent of 8 to 12 ounces may 
be helpful. If this is not practicable, the application of 6 leeches over the 
liver, or dry cupping of the bases of the lungs may be tried. Free purgation 
and the administration of diuretics may also help indirectly to relieve the 
engorgement. In cases associated with cardiac failure, the administration 
of cardiac tonics, such as digitalis, strophanthus or 8<.juillB, the injection of 
strychnine, or camphor in oil may all be of assistance. Moderate hiemoptysis 
should not be checked, and cough, if effective, may be promoted by suitable 
expectorants. In cardiac cases a “ r( ;gip |e lactce ” or strict milk diet is 
advocat(!d by some French physicians. 


(c) Acute or ffypEKACUTE Pulmonary (Edema 

In this condition flooding of the alveoli with the serous exudate from the 
pulmonary capillaries occurs with great rapidity. 

iEtiology.“- It is more commonly met with after the age of 40 than before, 
although cases have been recorded in children. It is considerably more 
fr(M]uent in iln.^ female than in the male sex. Arterial disease and hyper- 
tension arc the most common antecedents, but acute or chronic renal disease 
and pregnancy may all act as predisposing factors. It sometimes occurs 
in diabetes. The actual exciting cause is often obscure, and probably varies 
in different eases. A heavy meal, an epileptic fit, or the administration of 
an aniestlietic may be tin* immediate cause in those predisposed. In other 
cases it may be a manifestation of angio-neurotic oedema. Sometimes 
paracentesis of a pleural effusion is quickly followed by oedema, no doubt 
as a result of a collateral hyperaemia. In diabetes the lipseinic condition 
which sometimes occurs has been suggested as the determining factor, 
possibly causing rnuhiple fat embolism. In some cases dissociation of the 
action of the two ventricles has been supposed to be the cause, the right 
contracting forcibly w’hile the left is in an enfeebled or asystolic condition. 
In support of tliis contention may be adduced the fact that acute pulmonary 
(jodema has been ob.^^ervf*^ after rupture of the chordse tendineee of the mitral 
valve. 

Pathology. — Tiie alveoli are found to be flooded with a thin serous 
exudate. 'ITie lungs are heavier than normal, sodden, and on squeezing 
exude largi*, quantities of greyish-yellow or pinkish fluid. Frothy fluid of 
similar character is found in the bronchi and even in the trachea and naso- 
pharynx in hyperacute cases. 

Symptoms. — The onset is sudden, and generally occurs when the patient 
is lying down, hence being most frequently observed at night. The patient 
awakes with intense dyspncoa, and a sense of suffocation, then frequently 
rolls or rushes about in the ende.avour to breathe, even clutching at the 
throat. Cyanosis is present, and the aspect is one of anxiety and alarm. 
Frothy fluid may soon stream from mouth and nose, or be brought up in 
great gulps. The chest movements are hurried, and the accessory respiratory 
muscles are in violent action. Vocal fremitus is diminished over the lower 
lobes. The percussion note soon becomes impaired over the lungs, com- 
mencing at the bases. The breath-sounds are at first vesicular or harsh with 
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prolonged expiration, then become faint and may be obscured by bubbling 
rales or crepitations, audible all over the chest. Voice conduction is 
diminished. 

Complications and Sequelae. — Owing to its acute and rapid course, 
cony^Iications do not occur. Bronchitis may result as a sequela. 

course. — The malady usually lasts only minutes or hours. Unless it 
remits, or treatment affords relief, the patient rapidly becomes unconscious 
and death follows, the heart continuing to beat after respirations have ceased. 

Diagnosis. — The affection is usually so characteristic that the diagnosis 
is obvious. In the more protracted cases the dys])noea and the physical 
signs are not unlike those of acute suppurative bronchitis or suffocative 
catarrh and broncho-pneumonia ; but in both of these there is some degree 
of fever and the expectoration is less copious, and when it occurs is usually 
of purulent or muco-piiruhmt cliaracter. The nocturnal onset of oedema 
may suggest asthma ; but the pliysical signs and the late and scanty expectora- 
tion in the latter suffice to distinguish it. 

Prognosis. — The prognosis is always very grave ; but prompt treatment 
has saved some cases. Death may occur in le.ss tiian 10 minutes, or be 
delayed for 24 or 48 hours. In the angio-neurotic type repeated attacks 
may occur. 

Treatment. — The most succes.sful treatment is tlie immediate subcu- 
taneous injection of gr. J morphine. Good results have also followed the 
injection of gr, ^ atropine sulphate hypodermically. Tiiese are often given 
together. Oxygen inhalation will probably not be tolerated owing to the 
restlessness, and is of doubtful utility, l^rompt venesection has been re- 
commended, and should be tried if possible; but its value has not been 
established. 

(d) Chronic Pulmonary (Edema 

This is usually the sequel of chronic passive hyperiemia, and the caus(‘s 
and symptoms are tho.se of that condition. It may also occur in chronic 
renal disease. In marked degrees of oedema, however, the signs may closely 
simulate those of pleural effusion, save for the (iisplaceinent of th(‘ cardiac 
impulse. It is important to remember that some degr(‘e of hydrothorax 
may occur as a complication, and increase th<‘ difficulty in diagnosis. 


INFARCTION OF THE LUNGS 

Infarction of the lungs or “ pulmonary apoplexy ” results when a branch 
of the pulmonary artery becomes occluded by embolism or thrombosis. 

iEtiology. — Embolic forms . — The obstructing plug may originate in any 
part of the systemic venous system, in the right side of the heart or on its 
valves or in the pulmonary artery itself. The commonest peri[)heral cau.se of 
embolism is detachment of a thrombus in cases of thrombo-i)hlebitis. ddiis 
may occur in the veins of the lower extremity, or in those of the uterus after 
c hildbirth . Thrombosis with embolic detachment may also develop in 
prolonged or wasting diseases, such as ente ic fever, tuberculot^is and cancer : 

such as influenza, septicaBihia and pyaemia ; and in loc^sed 
septic lesions, such as otitig: Fulmonary embolism Ts not infrequently 



INFARCTION OF THE LUNGS 1065 

observed after abdominal or pelvic operations, and after the radical cure of 
hernia or hajtiiorrhoids. 

Intracardiac thrombi from the right auricle or ventricle, becoming 
detached, lead to embolism, and this occurs especially in cases of right-sided 
heart failure secondary to left-sided valve lesions. Vegetations forming on 
the tricuspid or pulrnoiiary valves in infective endocarditis on detachment 
produce ])ulinonary infarction. Rarer causes are fat embolism after injury 
to bone or to a fatty liver, the entry of pieces of nc;^ ^rowtlp o 
daughte r-cy sts into systemic veins, and even air embolism. 

The e.xclting cause of embolism is not in f req u ehily s udden movement 
or strain leading to detachment of a thrombus or vegetations. 

Thrombotic forms . — Thrombosis occurs as a secondary process around 
pulmonary emTrdTTrbut it is probable that some cases of infarction are due 
to a primary thrombosis. This condition may be j)roduced by some acute 
or chronic pulmonary disease, such as gangrene, tuberculosis and fibrosis, 
and l)y atheroma of the y)ulrripnary artery. Any process leading to chronic 
venous hypersemia may also cause it. 

Pathology. — Although the pulmonary arteries are not stri(;tly speaking 
end arteries, since there is some degree i>f anastomosis between them and 
the bronchial arterioles, yet the result of their obstruction is to produce 
infarcts comparable with those in other organs. The origin of the blood in 
the obstructed area has been much discussed. Cohnheim regarded it as tlie 
result of rt'gurgitation from the veins, a view’ subsctjuently disproved, since 
the infarep is luemorrhagic even wdien the veins are also obstructed. It is 
now regarded as due to iuHux from the anastomosing })ronchial capillaries 
into the pulmonary capillaries, and the escape of this blood from the latter 
owing to tlieir altered nutrition. It is generally accepted that embolism is 
much more common than thrombosis. It has been suggested that some 
infarcts are not obstructive, but are the result of hoemorrliage per rhexin in 
cases of c.xtrcrne passive hy{)eraemia, and that tlic shape is due to the alveolar 
distribution of tiie bronchial area affected. If a large embolus has caused 
sudden death, it w’ill be found arrested at the bifurcation of a large branch 
of the pulmonary artery, or even in one of the main divisions of that vessel. 
In such cast's there has not been time for pulmonary changes to occur, and 
the chief post-mortem condition found is engorgement of the right side of 
the heart. 

In post-mortem examination of cases where smaller emboli have led to 
infarction, the infarcts are usually found in the lower lobes, more commonly 
in the right lung. They extend to the surface in the majority of cases, and 
can be seen before section as slightly raised, dark red areas, with the over- 
lying pleura a little roughened from inflammatory exudate. They feel hard 
and Arm, and on section arc typically wedge-shaped, with the base on the 
surface and the apex centrally placed. In the rare deep-seated infarcts a 
spheroidal form is the rule. When recent, an infarct is dark red in colour, 
and suggests hnemorrhage w’ith clot formation, hence the term “ pulmonary 
apoplexy.” In some cases infarcts have a purplish hue, and are said to 
resemble the colour of damson cheese ; later they change to brownish-red. 
Infarcted areas sink in water. Tliere may be a single large infarct almost 
occupying one lobe, sometimes only a small one, or several of varying size 
and age scattered throughout the lungs. In some cases a fortunate section 
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may reveal the embolus with its ensheathing thrombus, but sometimes a 
thrombus only is found. Microscopically, the alveoli and finer bronchioles 
are filled with red blood corpuscles, and there is a sharp delimitation from 
the healthy lung. If the embolus is infective, suppuration occurs, and 
abscess or empyema ensues. 

Symptoms. — If a large embolus blocks one of the main divdsions of the 
pulmonary artery, there is sudden intense dyspnoea, pain in the chest, 
distress, cyanosis, and rapid unconsciousness, death resulting in a few minut-es 
from asphyxia. In other cases the patient gives a short cry, and falls un- 
conscious, death occurring almost immediately from syncope. In some 
cases unconsciousness develops so rapidly, and the respiratory symptoms 
are so little apparent, that a cerebral vascular lesion may be suspected. On 
the other hand, life may be maintained for several minutes or even hours, 
the patient being unconscious or in acute distress and anxiety with urgent 
dyspnoea, lividity and cyanosis. Respiration is deep and laboured, but fails 
to give relief to the sense of suiJocation. In sucli cases also, death may 
result eventually from as])hyxia or syncope, or the patient may slowly recover. 

In less severe forms, such as occur in cardiac and in some post-operative 
case^ tliefFTs sudden pain witli difficulty in breathing, followed in a few 
hours or in a day or two by cough with haemo])ty6is or by the exp(‘ct oration 

of deepl^’^btobd-stained irm^ for some days, aiurslowiv clearing 

up. It the embolus is iidective, fever, often of hectic type, results, sometimes 
delayed for a 'day orTrior^. ' 

In the severTcasesTO is cyanosis, distension of the veins of the neck, 
acute anxiety with exophthalmos and cold, clammy skin. The only physical 
signs apparent are the deep, laboured breathing, the harsh breath sounds, 
and the evidence of cardiac jiuibarrassinent with feeble, failing jmlse. 

In jess severe cases the signs are also not cbaracteristic. There are 
evidences of cyanosis and distress of less urgent character, possibly some 
limitation of movement on the aiTected side, increase of vocal fremitus, 
localised dullness, with weak or absent breath-sounds, and sometimes a pleural 
rub. In some cases definite bronchial or tubular breatli-sounds may be 
audible. A few fine rales are sometimes present in the adjacent lung areas. 

Complications and Sequelae. — Localised dryjdcjyLcisy is almost invariably 
present. With infective emboli, abscess or gangrene, and later erijj)yejna 
may result. In organisation an infarct leads to a localised area of fibrosis. 

Course. -As already described, deathinay occur fro m asph yxia or sjneope 
in the course of a few minutes or hours, although recovery occurs in some 
very severe cases. In the less severe forms, after the initial urgent symptoms 
have passed off, recovery is often rapid and uneventful, save for pain, cough 
and bloodstained expectoration. 

Diagnosis.— The dramatic onset, the history and the associated lesions 
of the veins or heart render diagnosis easy as a rule ; but it may be necessary 
to eliminate other causes of lunmoptysis, notably puhnonary tuberculosis 
and chronic venous byperaomia. 

Prognosis.— This depends largely upon the initial shock. The prognosis 
is very grave when the patient rapidly becomes uriconscious. As there is 
less likeiihood of sepsis in cases due to cardiac lesions than in those due to 
localised venous thrombosis, the prognosis is rather better in the former; 
but, on the other band, organisation of a clot in a vein may completely remove 
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the source of the emboli, while the source often persists when they are derived 
from the heart. 

Treatment. — The coagulability of the blood may be lowered by the 
administration of 30 grains of sodium citrate three times daily. This is a 
wise prophylactic measure in prolonged illness, e8])ecially when a milk regime 
is being enforced. When tlirombosis has occurred in a peripheral vein, such 
as in the l(ig, the affected limb should be immobilised until organisation of 
the clot has taken place. Morphine is useful in quieting a patient if there 
is miudi mental distress when a pulmonary infarct forms ; but usually the 
patient is collapse^l and stimulant measures are indicated. An injection 
of morphine gr. atropine gr. , and strychnine gr. is found of value 
in some cases. If there is dysj)n(jea o xygen should be administered. Vene- 
section to the extent of lU or 12 ounces may be tried in case.8 where'tEere" 
is iiiarTaid lividity witli a forcibly acting lieart. Haemoptysis, when it occurs, 
ftliould not be checked. Pain may be relieved by leeches, cupping or by 
af)plication of iodine. In cases with heart failure the appropriateTf^'tinBnt 
by cardiac tonics should be administered. 

c()i;lapse of the lungs 

In C()Lla])se of the lungs tlie alveoli are completely or partly devoid of 
air. The condition may be congenital, and due to non-expansion of the 
lung, when it is referred to as j^tejectasis. On the otlier hand, collapse may 
he tlie result of removal of the air from lung tissue previously expanded, 
when it is called apneumatosis or acfj[ui red collapse. The three terms collapse, 
atelectasis and apneumatosis are, however, used as synonyms by many 
writers. 


AlELKCT.iSl.S OR CoNOENlTAL CuLLAFSE 

iEtiology. -This condition occurs in still-born and in premature infants, 
and probably [)ersist8 to some degree for weeks or even months in weakly 
children. It may result from immaturity or from weakness of the inspiratory 
muscles, and from obstruction of the air passages by mucus and meconiunj,. 
It may be a consequence of disease, such as congenital syphilis or lesions 
and developmental defects of the nervous system. 

Pathology. — Atelectasis is due to failure of the respiratory mechanism 
to draw air into the alveoli and expand them, as occurs normally with the 
first few inspiratory efforts of the new-born infant. 

Atelectatic lungs are solid, airless and small. They are usually described 
as presenting a[>]>earancea similar to those of adult liver as regards colour 
and consistence. In partial atelectasis the lung a]>pears mottled, and small 
expanded areas of pinkish colour may project from the surface. The condi- 
tion is cliiefly of medico-legal and pathological interest. 


Apneumatosis or Acquired Co i. lapse 

Collapse of previously expanded lung may bp acti ve or passive, the former 
being due to active shrinking of the lung owing to defects iii ffie inspiratory 
musculature, the latter to conditions disturbing the pressure relations within 
theTITOTtX 
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1. Active Pulmonary Collapse. 

S3rnon5mis. -Active Lobar Collapse ; Ma.ssive Co llap se. 

iEtiology. — This condition was first described by ’William Pasteur in 1890 
, in cases of diphtheria associated with paralysis of the diaphragm. In 1908 
he pointed out that it occurred also as a sequel of operatioAS, especially 
of those upon the abdominal organs, less frequently of tliose upon the neck 
and pelvis. It is highly probable that many post-operative lung conditions 
formerly recorded as pneumonia were in reality due to active collapse. It 
may also follow after injurie s, such as those resulting from falls from a 
bicy cle or a Jiprse. During the Great War, when chest wounds were collected 
in special hospitals, it was found that massive collapse was not infrequently 
an important complication of penetrating .and non-pcnctratiiig wounds of 
the chest. It was also noticed in some cases after severe wounds of the 
buPfbcts and pelvis. 

Pathology. — The mechanism by which deflation results is obscure, and 
is the subject of controversy. Pasteur regards the condition in the diphth(‘ritic 
cases as due to paralysis of the diaphragm through the phrenic nerves or their 
nuclei, and in the post-operative and traumatic cases as a consequence of 
reflex inhibition of this muscle. Briscoe, on experimental, pathological 
and clinical evidence discards Pastcair’s explanation. He maintains that tlie 
deflation is caused by an exaggeration of the normal jdienomena of breathing 
in the supine position, in which he states that the crural portion of the dia- 
phragm alone contracts, the costal })ortion being in abeyance. In the su})inc 
position, with quiet breathing, deflation of the lowt^r lolx^s occurs, and this is 
promoted by conditions of debility, toxaemia or opi^ration. The clinical 
manifestations described by Pasteur are regarded by Briscoe as tlie result 
of siiperadded pleurisy, or of inflammation of the crura of the diaphragm. 

Recently Boland and Sherct hav(* \>u\ forward tin* suggestion tiial massiv(“ 
collapse is due to obstruction of the iDronclii, followed by removal of the air 
in the corresponding lung areas by absorj)tion into tlu* blood stream. 'J'lu! 
obstruction is supposed to be due to increased secretion and the iidjibition 
of the cough reflex. 

Post mortem, the lower lobe of one lung is usually found to be deflated and 
retracted towards the sjhne. Sometimes the whole of one lung may be 
affected, or both lower lobes. The collap.sed area is bluish-red, firm, does 
not crepitate and sinks in water. Pleurisy or pneumonic changes may be 
seen, and these are regarded by Pasteur as secondary to infection of the 
deflated lung, the re.si.stance of which is lowered, and by Briscoe as the essential 
factor in the production of the symptoms. In massive collapse the heart 
and mediastinum are displaced towards the affected side, and the sound lung 
is often bulky and distended. 

Symptoms. — The symptoms commonly commence within 24 or 48 hours 
of the injury or operation, although they may rarely be delayed for 5 to 7 
days. The onset is generally sudden, with pain in the lower part of the thorax 
or beliindL.the sternujn. Severe dys])noea quickly follows, and the j)aticnt 
appears dusky, cyanosed and alarmingly ill. Cough, with vi.scid mucoid 
expectoration, generally develops in a few hours. The latter may become 
copious lind muco-purulent if pneumonic changes ensue. The pulse and 
respiiatipij^ are markedly inc^eO'Sed in rate, and the temngxaitttfi in- 
frequently rises Occasionally the onset is more ^a^Sual with pain 
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and cough, and in some cases of wounds it may give rise to few symptoms 
jind be discovered only on routine examination. 

Examination of the chest shows diminished movement on the affected 
sidje* and often absence or rqversal^of epigastric excuieion with respiration, 
whereas the movement on the other side may be exaggerated. In other 
respects the sJgns nsuaHy simulate those of lobar pneumonia. Over the 
collapsed lung the vocal fremitus is increased, the percussion note is dull, 
the breath sounds are tubular, and bronchophony and whispering pectoriloquy 
are present ; but as a rule there are no adventitious sounds, although occasion- 
ally rhonchi and a few fine rales may be heard. In some cases the breath 
sounds ^e yery weak or almost absent, and voice conduction is diminishedJ 
Ov(;r the healthy lung, loud and harsh breathing is audible. The displace- 
ment of the cardiac impulse towards the collapsed lung is a point of cardinal 
importance. It is noteworthy that in certain cases of gunshot wounds of 
the chest the collapse affects the contra-lateral lung. 

^Complications and Sequelae. — Bronchitis, lobar pneumonia, or plaujaay 
may occur as complications. There are usually no seqiielte, except that 
pleural adhesions may occur. 

'Course. — The course of the affection is rapid. iVfter periods extending 
from 2 to 5 days the temperature falls to normal, the symptoms disappear, 
the lung quickly re-expands, the heart returns to its normal j)osition, and 
there is c()m])lete recovery. 

Diagnosis.— T!ie most important conditioq^ from which this malady has 
to bo distinguished are lohar pneumonia, pulmofl^ry embohsm, pneumothorax 
and pleural effusion; The position of the cardiac impulse is often the deciding 
factor-: in collapse it is displaced towards the lung involved, in pleural 
effusion and pneumothurax it moves away from the affected side, whereas 
in lobar pneumonia there is usually no cardiac displacement, although there 
may be dilatation. Labial herpes and blood-stained expectoration are 
freqmmtly seen in pneumonia, but not in collapse. When in right-sided 
collapse there Is marked distension of the left lung wdth obhteration of the 
normal cardiac dullness, the signs superficially resemble those of a left -sided 
pmnimothorax ; but with careful examination no such error should be made. 
The distinction from pulingnary embolism may be difficult at first, but the 
localisation of the signs, and the blood-stained expectoration, may give useful 
indications. 

Treatment. — Pro^hjflaxu. — The administration of morphine and atropine 
before the aqjftstheiic, propping up of the patient in bed as soon as pbs^le 
after it, and the insistence upon periodic d eep brea ths are useful measures in 
preventing tlie onset of lobar collapse. v^Tien tHe “ collapse attack ” 
develops o xygen should be administered and pain relieved by local applica- 
tions, sucli as leeclies or poultic‘esrorT>y an injection of morphine, atropine 
and stryclinine. Ex])e^rants may be given if the cough is ineffective, and 
cardiac tonics, such as ^ghalis, strophanthus and caffeine if there is jmch 
cafdlac ' infections of strychnine or camphor in oil are 
useful if the patient is collapsed at the onset. 

2. Passive Pulmonary Collapse. — This form of collapse may affect the 
whole of one lung, or be confined to one lobe or to groups of lobules. 

y the result^of^ pleiira^^^ 
of a mainT>ronchus.* lu 


£tiology. — Total collapse is generall 
ernpyerna, pneumothorax or obstruction 


e ff usion, 
a large 
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efEuaion and in pneiimotliorax collapse is conipleie, unless the shrinkage is 
prevented by adhesions. In a smaller tiffusion, tlie process may be limited 
to the lower parts of the lung. Other causes of k)bar or partial lobar collapse 
are conditions leading to complete obstruction of a main bronchial division, 
particularly new growth, aneiirysin or foreign body’. It also occurs in aged 
or bedridden patient, or in lliose with enfeebled inspiratory muscles, when 
prolonged fever has enforced a dorsal decubitus. Abdominal distension 
from tympanites or ascites can also cause collapse of the bases of the 
lungs. 

Lobular collapse results from any condition impeding the air entry to the 
smaller bronchi or bronchioles, such as brcmchitis, broncho:pn^Upipnia, 
pulmonary tuberculosis, whooping-cough and dipM^yia. Obstruction of the 
naso^pharynx by enlarged tonsils and adenoids may cause partial collapse, 
especially in the upper lobes. 

Pathology. — The deflation of the lung area mav be produced in three 
ways — (1) By complete obstruction to the air from l3locking of a bronchus 
or bronchiole, the residual air being absorbed ; (2) by enfeeblernent of the 
inspiratory mechanism similar to the process in active collapse ; and (3) 
by disturbance of the intrapleural ])ressure by fluid or air, the lung at first 
contracting in virtue of its elasticity until the intrapleural pressure becomes 
equal to that of the atmosphere, when any further accumulation of fluid or 
air causes positive pressure and compression of the collapsed lung. It is said 
that a plug of mucus in a bronchus may act as a ball valve, alh^wing the escape 
of air during expiration, and preventing its entry during inspiration. This 
view has now few adherents. 

Post mortem, in complete or lobar collapse the a]>])earances are similar 
to those in active collapse. In lobular collapse the deflated areas are con- 
tracted and depressed below the level of the healthy lung. They are dark 
red or slaty in colour, while the adjacent areas are pinkish and often emphy- 
sematous. The collapsed areas do not crepitate. 

Symptoms. — Total collapse of the lung or of a lobe being usually a 
secondary process, t.lie symptoms and signs are masked by those of the 
primary condition, such as pleural effusion, pneumotliorax, growth or 
aneurysm. It can, however, usually be demonstrated by X-ray examina- 
tion, the collapsed lung being apparent as a fairly dense shadow lying along- 
side the vertebral bodies. Not infrequently, liowever, in pleural effusion 
: definite tulmlar breath sounds, with bronchophony and pectoriloquy, may 
: be audible in the relatively dull area above the level of the fluid posteriorly, 
\ and these signs are due to the collapsed lung. In aortic aneurysm, or ietis 
V commonly in I 4 e,diastinal, pulmonary and bronchial neoplasms, distinctive 
signs due to the local collapse may be apparent. These consist of slightly 
di mini movement of the corresponding part of the chest wall, with 
diimijiution of vocal fremitus and impairment of percussion note or actual 
dullness. ISreath sounds are weak, as a rule, but may be bronchial or i ubular. 
Ymce^^nduction is increased, and in incomplete collapse crepitations are 
often audible. The cardiac impulse may be displaced towards the affected 
side, but this is less apparent tlian in active collapse, and it is not infre^quent ly 
displaced to the opposite side by the primary condition. Lobular colla pse 
gives rise to no symptoms which can be differentiated from' those of tFe 
condition inducing it. 
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Course and Complications. — The lung usually re-expands wholly or in 
part when condition causing coIla[>He has been removed. Thus a lung 
t hat has betui maintained continuously collapsed by artificial pneumothorax, 
with repeated refills for as long as 2 years or more, will re-exj:)and when the gas 
in the pleural cavity is allowed to be absorbed. In chronic effusion, or in 
large or neglected em])yemata, re-expansion may be incomplete, and some 
falling in of the chest wall results, f'ibroid changes may occur in lung tissue 
which has been long collapsed. 

Diagnosis. — This is frequently a matter of inference, owing to the 
nature of the primary disease. Valuable helj) may be afforded by X-ray 
examination. 

Treatment. — No special treatment apart frornthat of the condition causing 
the collapse is required. If a pleural effusion is .slow to absorb, the necessity 
for |)aracentesis, to avoid too long collapse, may have to be considered. 


HiEMOPTYSlS 

It should h(^ recognised that haemoptysis is a symptom, not a disease. 
It is here considered separately because the accurate diagnosis of its origin 
is essential its treatment, which differs widely in different conditions. 

Definition. — Tiie term luemoptysis is arbitrarily restricted to the ex- 
[lectoration of blood, entering the air passages from structures below the 
larjnx or from the larynx itself. When the blood is derived from the 
naao-j)barynx or mouth it is sometimes described as spurious haemoptysis. 

etiology. - 1 . Pulmonary tuberculosis is the commonest cause, the blood 
being derived from an aneurysm in a pulmonary cavity, or from ulceration 
of a small vessel of coligdsTTve processes around the early lesions. 

2. Chronic venqn^,, congestion, particularly in mitral stenosis. These 

two corTTTtinns account for tlie*" majority of ca^c<. — 

3. Inilammatory and destructive diseases of the lungs, air passages or 
pleura, such as piieumonia, broncho- jpneumonia, especially the influenza] 
variety, abscess, gangrene and bronchiectasis with ulceration of the walls. 
Pneumokbfffosis, streptotrichosis and ulceration of the larynx, trachea or 

hro^TipliamL tuberculosis, gumma or new-growth may also be associated 

witli hc^moptysis. Brealdng down of a caseous or calcareous bronchial gland 
is ji rar#^ oause, as also is rupture of an empyema through a brondius. 

4. Inf arctio n of fJre luniT- 

5. Ne^-growtiis of the limg, bronchi or mediastinal glands. 

6. An aofllc may cause haemoptysis by ** weeping ” through 

an eroded Tmmuhus, or by direct rupture, the latter being of course immedi- 



^ 7. Trapjmtic pauses. — Injury may cause ha 3 nioptysis, by fractured^ ribs 
wounding tlieTung, by contusion and by breaking. down of healed tuberyulo as 
lesions. Hfemoptysis occurs frequently in wounds of the chest, both pene- 
tra^ng and non-penetrating. 

8. Certain abnormal blood conditions, chiefly leukaemia, purpura, htemo- 
pliiUa .^jacuryy. an3 oocasionally* pernicious anaemia. Haemoptysis occasion- 
ally occurs in the malignant apocific feyers, especially small-pox and 
meai^les. 
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9. such as pulmonary distomatosis and spiroQj^eetoai*, 
are common in Asia but rare in- Europe. H^daiyd disease of the Tung may 
cause slight haemorrhages. 

10. Vicarious menstruation.^ — Some cases in women have been regarded 
as vicarious menstruation, and this view dates back to Hippocrates. It 
is probable, however, that most cases are to be explained as due to leakage 
from ^scure pulmonary lesions. 

~nn. Haemoptysis occasionally occurs in apparently healthy persons. In 
some, with hig^^jrstemic arterial tension, it is probable that the pulmonary 
arterial pressureTs also raised, and the condition may be regarded as analogous 
to the epistaxis which occurs more commonly in such patients. Sometimes 
the haemoptysis is due to leaking from an old axxeflted tuberculous lesion. 

12. Rupture of an hepatic abscess or hydatid cyst through the diaphragm 
in to, a bronchus is an occasional cause. 

Spurious haemoptysis is usuall}^ due to staining of the saliva or the 
pharyngeal secretion with blood, generally derived from the gums, which 
are spongy and congested, often from early pyorrhoea. The condition is 
common in anaemic girls, and is, as a rule, observed in the morning. 
Haemorrhage from an enlarged pharyngeal vein is often suggested as a 
[cause, but is rarely seen. Haemorrhage after tooth extraction, and staining 
of the mucus expectorated after epistaxis, are other causes of spurious 
haemoptysis. 

Pathology, — From the list of causes it might be inferred that the origin of 
the blood differs in different cases. It may come from the pulmonary or 
bronchial vessels in pulmonary tuberculosis and other lung or bronchial 
conditions, and also in chronic venous congestion or infarction. It may 
come from the thoracic aorta direct, or from some of its branches, in aneurysm 
and mediastinal new-growth, and from the hepatic vessels in abscess of the 
liver. In cases due to disease of the trachea and larynx it comes direct from 
the vessels supplying them. 

On examination, the larynx, trachea and bronchi may contain clots, or 
blood-stained froth and mucus, and their walls may be stained in places. 
Dark reddish areas of lobular distribution, due to inhaled blood, may be seen 
in various parts of the lungs, particularly at the bases. Sometimes this 
may induce bronchitic changes, described as haemoptoic bronchitis. Careful 
search in cases of profuse haemoptysis will usually reveal the source of the 
haemorrhage, and in pulmonary tuberculosis this is generally a ruptured 
aneurysmal dilatation in a cavity. The aneurysm may be small and escape 
notice unless many cuts are made into the lung. 

Symptoms. — In haBmoptysis, the patient often experiences a tickling in 
the throat, followed by a gush into the mouth with a salt taste, and on 
expectoration notices blood. The alarm and anxiety tins occasions lead 
to restlessness and rapid action of the heart. If the bleeding is profuse, 
cough is frequent, and large clots, together with liquid alkaline blood, may 
be expectorated to the extent of 20 or 30 ounces in a few hour s. The bleeding 
may cease temporarily to recur at intervals for several days, until the patient 
becomes blanched, weak aja^ syncopa^^^ with rapiclj^ yxak pulse. In any 
proiuse hsezuopJyS, Heath may occur in a few minutes, either from a8j>hyxia 
or syncope. In the former case, the blood, at first bright and arterial, is 
soon dark and frothed, while the patient becomes cyanosed and livid. In 
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slighier degrees of haemoptysis there may ]>e only streaks, small clots or 
liquid blood mixed with ordinary sputum. After the actual bleeding has 
ceased, the sputum may be blood-stained for some days, owing to the ex- 
pectoration of blood inhaled into other parts of the lungs. This can be 
recognised by its colour, which varies from dark red to brown, owing to 
the changes undergone by the pigment. 

Diagnosis. — This involves two problems — first the differentiation from 
tomatemesis and spurious haemoptysis, and secondly the recognition of llie 
cause of the haemorrhage. If the patient is seen at the time of the bleeding 
the first of these is easy. The nature of the blood, and its association with 
cough and possibly with pulmonary or cardiac signs, are conclusive. When the 
diagnosis has to be made upon the history given by the patient or by 
friends it may be difficult, especially in the absence of physical signs. 

In ha3matemesis there is frequently gastric pain and faintQjess before 
the vomiting, the blood is acid in reaction, dark in colour, even brown from 
acid-haematin, and is sometimes mixed with food. The fact that in hsemop- 
tysis blood may be swallowed and subsequently vomited increases the 
difficulty. Patients often give very dubious answers to questions as to 
whether the blood was coughed or vomited up. They should then be 
questioned as to whether sputum was brought up on the following day, and 
if 80 whether it was blood-stained. In cases of doubt the investigation of the 
pulmonary and abdominal physical signs, when the patient’s condition per- 
mits, may decide the diagnosis. 

Great caution should be exercised to exclude tuberculosis before making 
a diagnosis of “ spurious haemoptysis.” Only when there are no pulmonary 
symptoms or signs, and when some obvious cause, such asanaemia or pyorrhoea, 
is found, is it safe to do so. 

While distinguisiiing between tlie various causes of haemoptysis it is 
well to regard and to treat it as due to pulmonary tuberculosis until some 
other cause is conclusiv<iIy established. The sputum should be examined 
for tubercle bacilli on several occasions, the temperature recorded, and the 
physical signs most carefully watohed. 

The presence of a valvular lesion, especially mitral stenosis with signs of 
pulmonary engorgement, may render the cause of haemoptysis clear. When 
tuberculosis and cardiac disease can be excluded, a careful study of the 
history, the symptoms and signs, may throw light on the diagnosis or 
suggest some investigation which will serve to establish it, e.g. examination 
of the sputum for parasites and hydatid booklets, the cytological examination 
of the blood and an X-ray examination. 

In other cases, as in bronchiectasis, abscess or gangrene, the history, 
the physical signs and the nature of the sputum are often characteristic. 

Prognosis. — Apart from hemoptysis, wffiich is rapidly fatal, due to 
aneurysm or, ptulmimar^ tuberculosis, the immediate prognosis in cases of 
pulmonary hemorrhage is not unfavourable, even when it continues for 
days. The ultimate prognosis d^ends upon the cause. 

Treatment. — This is so entirely dependent upon the cause and origin 
of the bleeding that reference should be made to the corresponding diseases. 


68 
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EMPHYSEMA OF THE LUNGS 

Einpliysema of the lungs, or alveolar-ectaais, is a condition of distension 
of the alveoli ; it is usually progressive and is associated with definite changes 
in the inter-alveolar walls. The following varieties are generally recognised — 
(1) Large-lunged or hypertrophic ; (2) small-lunged or atrophic ; (3) com- 
pensatory ; (4) acute vesicular ; and (5) acute interstitial emphysema. 
The last-named condition has no relation to true emphysema except in name, 
but will be described in this group for convenience. 


1. Laroe-lunget) or Hypertrophic Emphysema (Substantive or 
Idiopathic Emphysema) 

This is a chronic affection and is usually bilateral. 

Etiology. — Predisposing causes, — It may occur at any age, even in 
childhood, but is most frequently seen in middle and late adult life. It is 
commoner in men than in women, probably because they are more exposed 
to the conditions inducing it. Although not strictly hereditary, it often 
shows a familial incidence. Certain occupations are credited with being 
concerned in its production, notably those involving violent or ])rolonged 
muscular effort with closed or partially closed glottis, such as blowing wind 
instruments and lifting heavy w^eights. Dusty occu])ations also favour its 
onset by leading to bronchitis and cough. 

The common e.xciting cause seems to be the strain of prolonged and re- 
peated cough, induced bv chronic bronchitis, bronchiectasis, asthma, 
whooping-cough, cigarette smoke inhaling, and other causes of irritation of 
the upper air passages. 

Pathology. — The pathogenesis of emphysema has been much debated 
and various explanations have been offered. (1) Primary degeneration 
theory. Villemin suggested that the essential lesion was a fatty degenera- 
tion of the alveolar walls, while Cohnheim believed that there w'as a congenital 
defect of the elastic tissue of the lung. (2) The inspiratory theory, first 
suggested by Laennec and develo|)ed by Gairdner, postulates the force of 
inspiration as the (iistending agent. (3) Tlie expiratory theory, first enunci- 
ated by Mendelssohn, was independently brought forward and established 
by Jenner. The distension of the alveoli is regarded as due to the effect of 
forced expiration and cough. Jenner pointed out the special and early 
involvement of the apices, the anterior and lower margins of the lungs ; in 
other words, the parts least supported by the thoracic cage. (4) Freund 
regarded the changes in the lungs as secondary to calcification of the costal 
cartilages, the chest becoming hied in the inspiratory position and the lung 
permanently expanded in consequence. Tlie expiratory explanation is 
now generally accepted, and emphysema is regarded as the result of increased 
intra-alveolar tension, due to violent expiratory efforts, acting on walls 
weakened by congenital defects, by inflammatory jirocesses or by toxic 
agents, such as alcohol (Nothnagel). 

The characteristic conformation of the chest is usually apparent (see 
Symptoms), the costal cartilages are often calcified, and on opening the 
thorax post mortem, the lungs bulge instead of retracting, so that the peri- 
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eardium may be almost completely obscured. They are pale in colour, even 
in town-dwellers, a condition called albinism of the lung by Virchow. They 
are soft and pit on pressure, and, as described by Laennec, give the sensa- 
tion of a down pillow. The surface of the lung under the pleura shows a 
finely vesicular appearance, due to the distension of the alveoli, the vesicles 
often being nearly as large as pins’ heads. Not infrequently large bull» 
or blister-like protuberances, varying in size from a pea to a Spanish olive, 
may be seen projecting from the surface, particularly at the apices and 
margins. These buUje when incised show fine fibrous bands crossing them, 
the remains of inter-alveolar walls and of atrophied blood vessels. It was 
formally customary to refer to such cases as bullous or marginal emphysema 
and to describe those in which the dilatation is less obvious but more widely 
diffused as general emphysema ; but the conditions are so commonly associ- 
ated together in varying degrees that little is gained by so doing. On 
section the lungs are anaemic and dry, except at the bases, where there is 
frequently some oedema in advanced cases. The bronchi may show some 
general dilatation, although less commonly than might be expected from the 
close similarity of the causal factors of emphysema and bronchiectasis. 
Where bronchitis coexists, muco-pus can be squeezed from the cross-sections 
of these tubes. As pointed out by Fowler, pleural adhesion is redatively 
uncommon. The infundibula and alveoli are dilated, and the inter-alveolar 
walls are thin and atrophic, even disap[>earing wdiolly or in part. The dis- 
tension and coalescence of adjacent alveoli result in the formation of bullse. 
The calibre of the pulmonary capillaries is diminished by stretching of the 
alveolar walls, and where atrophy of the inter-alveolar septa occurs the capil- 
laries arc destroyed. These two processes result in a considerable diminu- 
tion in the total aerating surface, and cause the dyspnoea and cyanosis 
charactt'ristic of the disease. Moreover, the normal anastomoses between 
the terminal bronchial and pulmonary capillaries increase considerably, and 
some of the blood in the latter may therefore fail to reach the alveoli and 
so escape aeration. Atrophic changes in the clastic tissue have been described. 
In order to maintain the circulation through the diminished capillary area, 
the right ventricle hypertrophies and the resultant high blood -pressure 
sometimes induces atheroma of the pulmonary artery. Emphysema being 
a progi’essive lesion, and the defective aeration of the blood perhaps inter- 
fering with the nutrition of the heart muscle, cardiac failure eventually 
ensues, causing tricuspid regurgitation, engorgement of the right auricle, 
and the visceral effects of venous engorgement, such as “ nutmeg liver. 

Symptoms. —Dyspnoea of varying degree is the most characteristic 
symptom. In uncomplicated cases of moderate extent it is only present 
on exertion, unless bronchitis coexists. In advanced emphysema, dyspnoea 
is marked and becomes extreme in the bronchitic or “ asthmatic attacks 
and in foggy weather. Cyanosis is common, and is to some extent a measure 
of the degree of emphysema. The patient may walk about with a mere 
extreme degree of cyanosis than in any other condition except congenital 
heart disease. Clubbing of the fingers of moderate degree is common. 
Oqu^h is usually due to the associated bronchitis, and is worse in the winter 
and in foggy weather. It is frequent, noisy and often hacking and paroxysmal. 
Expectoration is also the result of the bronchial catarrh, and varies from a 
few grey mucoid pellets to copious muco-pus. 
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The chest is enlarged, particularly in the antero- posterior diameter, the 
upper thoracic spine is rounded and kyphotic, the sternum protrudes for- 
ward, and the angle of Louis (angulus Ludovici) is j)rominent, the general 
effect being the so-called barrel-sh^ed chest. The ribs run forward less 
obliquely and the intercostal spaces are wider than normal, the chest being 
as a whole in the inspiratory position. The respiratory movements are 
much restricted, the patient elevating the rigid thorax with little expansion 
on taking a deep breath, so that the inspiratory increase at the level of the 
nipples may be only half to 1 inch, instead of the normal 2^ to 3 for an adult. 
There is often filling and even bulging of the supra-clavicular hollow, while 
the neck appears short, the sternomastoids stand out, and the jugular veins 
are full. A zone of dilated venules, the “ emphysematous girdle,” is often 
visible along the line of the costal attachment of the diaphragm, but is not 
pathognomonic. The cardiac impulse is not visible as a rule, and may only 
be felt with difficulty, but epigastric pulsation is usually apparent. V^ocal 
fremitus is diminished, and the percussion note is hyper-resonant. The 
superficial cardiac dullness is greatly diminished or even absent, and the 
lower limit of pulmonary resonance may extend to the costal margin, back 
and front, the hepatic dullness being encroached on. 

It is said that in bullous emphysema the breath-sounds are liarsh over 
the outer part of the upper lobes in front, and weak at the bases. In general 
emphysema the breath-sounds are weak everywhere, insjhration is short, 
and expiration is greatly prolonged. A loud rumbling, from contraction 
of the thoracic muscles, may entirely obscure the breath-sounds. A few 
fine bubbling rales may be heard at the bases or at the sternal margins. If 
bronchitis is present, scattered rhonchi may be audible. Vocal lesonance is 
generally slightly diminished. The heart-sounds are weak and distant, 
and in late stages a tricuspid systolic murmur may deveh)[). The '* vital 
capacity ” of the lungs, measured by a spirometer, is often reduced even 
to one- half ; for example, to 1800 c.c., instead of the normal 3600 c.c. Ex- 
amination by the X-rays shows increased extent, and undue translucency 
• of the lung tissue. The liver is sometimes palpable, possibly from downward 
displacement by the bulky lung, but more often from enlargement due to 
passive hyperaemia. The spleen may also be depressed and enlarged. 

Complications. — Bronchitis is the commonest, and often constitutes a 
vicious circle. Asthmatic attacks, so-called “ bronchial asthma,” are common 
in later stages ; on the other hand, spasmodic asthma may be the cause of 
the emphysema. Pneumothorax and interstitial emphysema may occur 
from rupture of the bullae, although these accidents are surprisingly rare. 
Pulmonary tuberculosis is an occasional complication of emphysema, which, 
contrary to popular opinion, is not antagonistic to it, although it may mask 
and obscure the early stages. Right-sided cardiac failure, with its train of 
consecutive changes, is a late and often terminal complication. 

Course. — Emphysema is progressive, unless the cause is removed or the 
effects of the disease are mitigated by residence in a warm, dry climate, 
especially in the winter. Conversely, residence in unsuitable districts, per- 
si^nce in detrimental employment, and repeated attacks of bronchitis 
accelerate its course. 

Diagnosis. — Tliis is never difficult in advanced cases. The slighter 
degrees may be more difficult, and the diagnosis is then largely a matter of 
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inference from the association of chronic cough and dyspnoeai with physical 
signs of hyper-resonance and prolonged expiration. 

Confusion may occasionally arise in regard to pneumothorax, thoracic 
aneurysm and pulmonary tuberculosis. Careful record of the symptoms and 
signs and the investigation of the sputum generally suffice to distinguish 
these conditions. In doubtful cases the X-rays may assist. 

Prognosis. — This depends upon the degree of emphysema and the cir- 
cumstances of the patient. If progressive, it exerts an increasingly crippling 
effect, and it certainly shortens life under urban conditions. A “ vital 
capacity ” of less than 50 per cent, of the normal is of serious import. The 
advent of severe bronchitis or of cardiac complications may afiect the pro- 
gnosis gravely. 

Treatment. — Emphysema may be arrested but cannot be cured. Atten- 
tion must be directed to prevention of the causes of chronic cough and increased 
intra-alveolar tension. In any person with hereditary tendency to emphysema 
or to winter cough, the questions of occupation and place of residence should 
be carefully considered. When the disease is established, the patient, if in 
a {)osition to afford it, should spend the winter in a warm, dry climate, either 
abroad or at the south-west coast of England. 

Various attempts have been made to increase the respiratory ventila- 
tion of tlie lungs, «.g., by compression of the chest during expiration, by 
expiring into rarefied air, or by breathing compressed air. Of these the 
compres.sed air bath seems to have given the best results. The patient 
enters a special iron chamber fitted with a window, and the air pressure is 
raised during the course of half an hour to 1 § atmospheres. He remains 
at this pressure for an hour, and is then decompressed to normal during the 
next half-hour. These baths may be given every other day and gradually 
increased in duration and frequency. This treatment is often efficacious 
in cases of emphysema associated with bronchial spasm or with bronchitis. 
It is possible that tlie increased pressure overcomes the obstruction caused 
by catarrhal infiaininatiou or by spasm of the finer bronchi, and allows the 
alveolar air, pent up under pressure, to escape. Cases with marked arterial 
disease or with much rigidity of the chest- wall are unsuitable for this form 
of t reatinenl. 

The diet should be simple and easily digestible, especially in the later 
stages. If there is spasmodic dyspnoea or asthma, no late meal should be 
permitted. Cod-liver oil in the winter seems to help some patients. Clothing 
should be warm, but the excess of under-garments, often worn in fear of 
chill, is harmful. 

In other respects treatment is largely symptomatic. In acute bronchitic 
attacks the measures to be adopted are in no way different from those in 
bronchitis uncomplicated by emphysema. In the more chronic bronchitis 
so commonly present in the winter, iodides with alkalis and balsamic ex- 
pectorants seem beneficial. Terebene (l\x) in emulsion or in capsule has 
been tecommended. Counter-irritation to the chest by liniments, such as the 
lin. terebinthina3 aceticum, is often grateful to the patient, when cough is 
troublesome. Wlieii asthma or paroxysmal dyspnoea occurs, antispasmodic 
drugs and measures similar to those used in spasmodic asthma may be 
employed. When cardiac failure supervenes, the appropriate treatment 
must be vigorously applied. If there is marked cyanosis and venous engorge- 
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ment, venesection, leeching, purgative and diuretic drugs may be employed, 
and digitalis and other cardiac tonics administered. 

2. Small-lunged Emphysema (Atrophic or Senile Emphysema) 

iEtiology. — This condition occurs in old age and forms part of the general 
atrophy of the tissues. 

Pathology. — The alveolar walls become thinned and disappear, so that 
adjacent alveoli coalesce. The condition is primarily atrophic, and therefore 
differs from true emphysema, although the result is to produce a diminished 
area for aeration. Post mortem the lungs are small and do not bulge or 
obscure the pericardium. They are often deeply pigmented, and are more 
spongy" than normal, but although bullae occur they are small. On section 
the lung tissue is bloodless and friable. The bronchi may be slightly dilated 
and show catarrhal changes. 

Syrnptoms.— These are slight and are masked by the enfeeblcment due to 
the general atrophy and debility. There is shortness of breath only on 
exertion, or on exacerbation of the chronic bronchitis which is frequently 
present. The chest is small, flat and thinly covered, the movements are 
poor and there is elevation of the chest as a whole, with poor expansion. 
There is little cyanosis, and no clubbing. The vocal fremitus is unaltt^red or 
slightly diminished. The percussion note is hyper-resonant, but there is 
no encroachment on the cardiac and hepatic areas of dullness. Breath- 
sounds are weak, and there is but little prolongation of expiration. Rhonchi 
and rales may be heard, especially if bronchitis is present, or if the heart is 
failing. 

Diagnosis. — The condition is generally so obvious that no difiiculty 
arises. 

Treatment. — This is chiefly a matter of careful regimen and diet, with 
treatment of coexisting bronchitis or cardiac failure. 

3. Compensatory Emphysema (Localised or Secondary Emphysema) 

iEtiology. — Localised emphysema is a sequel to some proce^ss inducing 
collapse, contraction or destruction of areas of lung tissue. It may be lobular 
in distribution in bronchitis, broncho-pneumonia, tuberculosis and diphtheria. 
It may aff(*ct one or more lobes, or the whole of one lung, especially in cases 
of fibro.sis following tuberculosis, pneumonia, chronic pleural effusion and 
em^ema. 

Pathology. — It is generally conceded that the inspiratory theory of 
Laennec and Gairdner satisfactorily explains the gene.sis of this condition. 
When shrinkage of an area of lung occurs, the chest wall may fall in, if there 
is pleural adhesion, but otherwise inspiration tends to expand the normal 
parts of the lungs so as to contain the normal intake of air or the major part 
of it, owing to the difference it induces between the intrapul monary and intra- 
pleural pressures. None the less, it must be admitted that tlie expiratory 
strain of cough may assist in its productiou. 

Although it may be compensatory and physiological at its inception, it 
is doubtful whether a true hypertrophy takes place after adolescence. In 
any case it soon leads to atrophy of the alveolar walls, as in true emphysema, 
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and thus becornos pathological and harmful. Post mortem the condition 
may be found in an upper lobe arounrl contracted scarred lung tissue, or in a 
lower lobe when the upper lobe is contracted or disorganised. In cases where 
one lung is fibroid and contracted, compensatory emj)hysema may be found 
throughout the sound lung. The enlargements and contractions of the lung 
may produce some vStriking displacements, the lower lobe extending upwards 
nearly to the clavicle, or the anterior margin of the sound lung crossing the 
mid line. Tlic general a])[)carances are closely similar to those of ordinary 
emphysema, except that bulloe do not occur, at any rate until the process is 
advanced and definitely pathological. 

S3nnptoms. — This condition does not pro(iuce symptoms that can be 
differentiated from those of the primary disease. When it affects a lobe or 
the whole of one lung, there is hyper-resonance over the area involved, which 
often contrasts strikingly with the dullness due to the primary lesion. The 
hyper -resonance may extend across the sternum and even for an inch or more 
beyond it. The heart is displaced towards the side where fibrosis is in pro- 
gress. Vocal freiiutus and vocal resonance are little altered, but may be 
increased at first and subsequently diminished- In the early stages, when there 
is alveolar dilatation without degenerative mural changes, the breath-sounds 
are exaggerated, harsh or puerile, but when such processes develop, they be- 
come weak and there are indications of dyspneea and cyanosis on exertion. 

Diagnosis. — This is easy, owing to the difference between the diseased 
and “ compensatory ” areas, and to the indications of contraction and dis- 
placement. 

Treatment. — No special treatment apart from that of the primary condi- 
tion is required. 


4. Acute Vesicular Emphysema 

Altlioiigli tradition has included this condition with funphysema, it is in 
reality only a t(unj*orary acute di.stension of the alveoli resulting from any 
condition causing widespread obstruction of tlie smaller bronchi. It is 
sometimes observed after death in cases of acute bronchitis, whooping-cough 
or asphyxia, and its existence may be inferred in severe asthma. Post 
mortem the lungs arc bulky and the alveoli distended. 

Th(*- sym])toms are dependent upon the primary condition, although 
dys})ij(na is invariably ]iresent. The chest is found to be fully expanded, the 
vocal fremitus is diminished, the percussion note is hyper-resonant and the 
breath sounds vary with the condition inducing it. 

5. Acute Interstitial Emphysema 

lu acute interstitial emphysema air is present in the stroma of the lungs, 
and in the subpleural connective tissues. It may follow external trauma, 
such as fractured ribs, or wounds penetrating the lungs. The alveoli may 
rupture with violent expiratory efforts, as occur iu whooping-cough or 
influenzal broncho-pneumonia. It may occur in dip]ithenaT'*'"^Tn?niTFsbD^^^ 
ti in eift racks a long tTi e pulmona ry roots to the mecluxsfTnirm, and appearing 
in the neck or on the chest- wall gives rise to surgical emphysema. 

Post mortem, subpleural bullss may be seen containing air, and on section 
of the lung minute air vesicles may be found in the inter-alveolar connective 
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tissue. A diagnosis cannot be made unless the visible signs of surgical 
emphysema are present. The air is usually completely absorbed, and a 
perfect recovery takes place. No special treatment is required beyond keep- 
ing the patient at rest, and giving sedative drugs to allay cough. 


ABSCESS OF THE LUNG 

Definition. — Abscess of the lung includes any circumscribed collection of 
pus formed in the lung tissue, but softened tuberculous areas and bronchi- 
ectatic accumulations are usually excluded. 

Etiology. — Predisposing causes . — These include any diseases producing 
general cachexia or malnutrition, notably diabetes and chronic alcoholism, 
also any conditions leading to diminished resistance locally in the lung, such 
as injury, disease or exjjosure. 

Exciting causes . — These are pyogenic organisms, which reach the lung by 
inhalation, by extension from adjacent suppurative processes, or by the blood 
stream, either directly or in septic emboli. The common organisms found are 
streptococci, staphylococci, the pneumococcus, Friedlander's pneumo-bacillus, 
and the BacUltia coli — sometimes acting in conjunction with putrefactive bac- 
teria. Pulmonary abscess may form under the following conditions : 

(1) As a result of lobar or lobular pneumonia, especially after the degluti- 
tion and aspiration varieties of the latter. Such abscesses are sometimes 
called ineta-pneumonic. (2) Secondary to an inhaled foreign body. (3) 
From infection of the lung tissue due to spread from adjacent disease. This 
may occur in bronchiectasis, in ulcerating new growths of the lung, bronchi, 
oesophagus or mediastinal glands, in caries of the vertebrae or ribs, and in 
suppurating mediastinal glands. Rupture of an empyema, of a subphrenic 
abscess, of a liver abscess, or of infected hydatid cysts of the lung or liver 
may also lead to pulmonary suppuration. (4) As a sequel of perforating 
chest wounds, or of fractured ribs piercing the lung. (5) In pyaemia, or 
following on septic pulmonary emboli due to right-sided infective endocarditis, 
or derived from distant septic processes such as otitis media, and infective 
thrombo-phlebitis. AmcBbic abscess occurs occasionally after dysentery, and 
pulmonary abscess may be found as a rare comj)lication of enteric fever. 

Pathology. — Abscess of the lung is generally single and basic when 
consequent on pneumonia, whereas embolic abscesses are often small and 
multiple, and may be found in any part of the lung. Abscesses due to 
extension from adjacent disease, are generally solitary and are often large 
and irregular. The walls of acute abscesses are generally formed of con- 
gested and oedematous lung tissue or of a zone of unresolved pneumonia. 
Since acute abscesses commonly rupture quickly into a bronchus, a fibrous 
capsule is unusual, but in chronic abscess there is often considerable fibroid 
change in the neighbouring lung tissue. The pleura may become involved 
over superficial abscesses, leading to empyema, or to pyo-pneumothorax if 
rupture follows. 

Sjrniptonis. — ‘These are usually an intensification of those due to the 
primary or antecedent condition. The patient invariably appears seriously 
ill, the fever becomes of septic type, remittent or intermittent in character, 
and of a high range. Rigors and sweating are common. The pulmonary 
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symptoms at first may be only slight cough with scanty muco-purulent 
expectoration. Dyspnoea may be present and pain of acute character develops 
if the pleura is involved. A considerable leucocytosis may be found, and 
occasionally the breath may be ofEensive, even before rupture into a bronchus 
occurs leading to the sudden expectoration of a large quantity of pus. The 
pus is sometimes unpleasant or ofEensivc-smelling, but has not the extreme 
foetor of gangrene. Microscopical investigation will demonstrate the presence 
of pulmonary debris, especially elastic tissue, together with pus cells and 
micro-organisms. After the expectoration of the pus, the temperature 
usually falls and the general condition of the patient is much improved, though 
cough and expectoration persist. The physical signs in a deep-seated or 
small abscess are often inconspicuous and consist in slight dullness over a 
small area, weak breath-sounds and possibly a few rales in the surrounding 
infiltrated or oedematous lung tissue. With a large or a superficial abscess, 
the signs before rupture may be those of consolidated or collapsed lung. 
After evacuation occurs, the characteristic signs of excavation develop at 
once. In multiple embolic abscesses the signs are usually those of dis- 
seminated broncho-pneumonia. 

Complications and Sequelae. — The commonest complication is dry 
pleurisy. This may progress to empyema, or to pyo-pneumothorax if rupture 
into the pleura occurs. In some cases mediastinitis or pericarditis may 
develop. Gangrene is described, but is a rare sequel. Metastatic abscesses 
may be produced in other parts of the body, especially in the brain, and 
meningitis is a rare and serious complication. The most important sequelae 
are fibrosis of the lung, pleural adhesion, and rarely indurative mediastinitis. 

Diagnosis. — This is difficult before ru})ture, but abscess may be sus- 
pected from the gravity of tlie symptoms in relation to the history and signs, 
especially if leucocytosis and fcntor of the breath are present. An X-ray 
examination may be helpful by demonstrating a localised shadow before 
rupture, and excavation afterwards, and also by establishing the situation 
of the abscess. The sudden expectoration of pus followed by retrogression 
of symptoms and signs of excavation is very suggestive of abscess. After 
rupture has occurred the differential diagnosis has to be considered from — 

1. Interlobar empyema. — The signs are generally most marked in the 
region of an interlobar se})tum, there may be some cardiac displacement 
and th<' H[)utum, though purulent, does not contain elastic tissue. 

2. Bronchiectasis. — The history, the characteristic cough and sputum, 
and the variation of the physical signs with the state of the cavity usually 
suffice to distinguish this condition. 

3. Gangrene of the lung. — The distinction is not always easy in acute 
abscess, since the two processes are closely related. The extreme gravity 
of the patient's general condition and the horrible foetor of the breath and 
sputum are the most characteristic features of gangrene. 

4. Tuberculous excavation. — The history, the distribution of the sign- 
and the characters of the sputum, including the presence of tubercle bacilli, 
are the distinguishing indications. 

5. Purulent bronchitis. — ^The history, the widespread physical signs and 
the absence of elastic tissue from the sputum usually serve to establish the 
diagnosis. 

In multiple or pyaomic abscesses, it is often impossible to recognise the 
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condition, though it may be suspected from the severity of the symptoms and 
signs. In any doubtful case an X~ray examination should be carried out, 
if the condition of the patient permits. 

Prognosis. — The prognosis, though grave in all cases, is better than 
might be anticipated. Many of those in which rupture into a bronchus 
occurs, recover. The chance of recovery is greatly increased by operation. 
Death is inevitable in the pysemic cases. 

Treatment. —Siugical treatment is indicated in cases of localised abscess 
before rupture, when the patient’s general condition is good. The lung is 
exposed over the abscess by rib resection, adliesion of the pleura is produced 
by packing if its layers are not already adherent, and the abscess is sub- 
sequently opened along the course of an exploring needle. After rupture has 
occurred, the decision as to operation depends upon the drainage of the cavity. 
If it docs not drain well and the temperature remains raised, operation should 
be advised. In the case of a large chronic abscess cavity, a more or less 
extensive thoracoplasty may be required to enable the lung to coDapse. 

Medical measures consist in attempts to evacuate the cavity by postural 
methods, the use of expectorant drugs and of antiseptics such as creosote, 
guaiacol carbonate and garlic if the sputum is ofiensive. Antiseptic inhala- 
tions may also be used on a Burney-Yeo mask, as for bronchiectasis. In 
like manner intratracheal injections of menthol, guaiacol and olive-oil 
have been used with benefit. Autogenous vaccines are sometimes valuable, 
but are contra-indicated if free drainage is not established. 


GANGRENE OF THE LUNG 


In this condition localised or diffuse areas of lung tissue undergo putre- 
factive necrosis. 

AEtiology. — Predisposing causes, — These include old age, over-indulgence 
in alcohol, general debility, diabetes and insanity. In certain rare cases, 
especially after broncho-pneumonia complicating measles, gangrene of the 
lung is met with in children. 

Exciting causes and associated conditions. — These are, in the main, identical 
with those of pulmonary abscess (see p. 1080). In addition, the j)ressiire of 
aneurysm or of new-growth on branches of the pulmonary artery may lead to 
gangrene. Tlic causal organisms are also very similar to tliose found in 
abscess of the lungs, and include staphylococci, streptococci, sarcina), the 
Micrococcus tetragenus, the Bacillus colt communis y tlie B. pyoajaneus, the 
B. fusiformis with its associated spirochaeti', and various Hnaerol)es. In 
some instances acid-fast bacilli, classed as streptothricea.*, occur. 8<mie of 
these organisms yield ])utrefactive products, with the liberation of jihenoi, 
indole and skatole compounds in the lung. 

Pathology. — It is not quite clear what are the factors determining 
whether abscess or gangrene occurs in an infected area of lung. Doubtless 
the general resistance of the body, tJie degree of local vascular dist urbance, 
and the virulence of the infecting organisnes all play their part. Laennec 
first described the tAvo varieties of gangrene, the circumscribed and the 
8f)reading or diffuse. Around the former there are indications of a line of 
demarcation, formed by congested lung tissue, which may present the appear- 
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ance of rc^d hepatisation. The surrounding lung tissue is invariably some- 
what oedematous. The gangrenous area is soft and pulpy, and its colour 
varies from reddish-brown to greenish-black. As the necrosis advances, 
putrefactive liquefaction occurs, with the formation of a horribly reeking 
fluid, containing shreds and masses of neciotic lung tissue. When this is 
discharged, excavation results, and isolated vessels may be seen running 
across the resulting cavity, the wails of which are rough and covered with 
foetid pus. The diffuse variety of gangrene is less common ; there is no 
attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may be affected. In both forms, the overlying pleura is intensely inflamed, 
and empyema or pyo-pneumothorax may be produced. 

Symptoms. — These are similar to those occurring in abscess of the lung, 
but are more acute. The patient is desperately ill, rigors are more common 
and sweating is more profuse. The breath has a peculiar foetor, which, on 
account of the presence of the skatole group of putrefactive products in the 
gangrenous lung, has an almost faecal odour. The sputum is intensely 
offensive, and on standing separates into three layers, similar to those of the 
expectoration in cases of bronchiectasis. Elastic tissue is usually present, 
but it may undergo rapid disintegration. Haunoptysis is not infrequent 
and may prove fatal. In rare cases gangrene is not accompanied by foetid 
expectoration, especially when developing in the insane, in young children, 
and in diabetics, or after pulmonary embolism. The physical signs closely 
resemble those j)re8ent in cases of pulmonary abscess, and are those of con- 
solidation before liquefaction occurs, and of excavation afterwards. The 
signs of the antecedent condition such as bronchiectasis, aneurysm, or malig- 
nant disease may also be ])resent. 

Complications and Sequelae. — These are similar to those met with in 
pulmonary abscess, but owing to the raf)id course and greater fatality of 
gangrene, they are not so common. Cerebral abscess may occur. 

Course. — The course is usually rapid, unless the disease is small and 
circurnscrihed. In rare cases of localised gangrene of small extent, absorption 
and subsequent fibrosis occur. 

Diagnosis. - 'Fhe differential diagnosis is as for pulmonary abscess, the 
distinguishing features being the extremely critical condition of the patient 
and the revolting foetor of the breath and expectoration. X-ray examination 
may give grtjat assistance if the patient’s condition permits it to be made. 

Prognosis. — This is invariably extremely grave, though a few cases of 
localised gangrene recover spontaneously. The prognosis is improved by 
early operation in suitable cases. The outlook is said to be worse if the 
condition is apical, and diffuse gangrene is invariably fatal. 

Treatment. —Operation is indicated when the general condition of the 
[Kitient permits, if the gangrenous area can be localised by physical signs 
or X-ray examination. Exploratory puncture should not be carried out 
unless tiie preparations for immediate operation are complete. The othe. 
operative procedures are similar to tliose for abscess of the lung. Operation 
is contra-indicated in cases of diffuse gangrene. The medical treatment is in 
all respects similar to that for pulmonary abscess. Injections (d neo- 
arsphcnaniin, in doses of ()’3 gramme, Jiave given good revSiilts, esj>ecially 
in cases due to fiiso spirocliadosis. 
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PULMONARY FIBROSIS 

Sytionjrms. — Fibroid Dise^e of the Lung ; Chronic InterHtitial Pneii- 
raonia ; Cirrhosis of the Lung. 

Definition. — Pulmonary fibrosis is a late sequel of many acute and 
chronic inflammatory or irritative processes affecting the bronchi, lungs 
and pleurse. It is therefore rather of pathological than of chnical interest, 
and in no sense constitutes a separate disease, although the end results 
are remarkably similar in different forms. It is described here partly in 
deference to tradition, and partly to point out the methods of diagnosis 
between the various causes producing such strikingly similar effects. 

iEtiology. — (1) The commonest cause is pulmonary tuberculosis, particu- 
larly the fibroid and fibro-caseoiis varieties. (2) The group of pneumo- 
konioses contributes a considerable number of cases, and possibly some 
varieties of gas poisoning may induce fibroid changes. (3) Broncho- 
pneumonic processes, particularly the forms associated with measles and 
whooping-cough, may be followed by widespread fibrosis, especially in 
children. (4) Although fibroid induration is commonly described as a sequel 
of lobar pneumonia, this disease is one of the rarer causes. (5) Localised 
fibrosis may occur around any circumscribed pulmonary or bronchial lesion, 
such as that produced by syphilis, leprosy, glanders or streptotrichosis. 
Similarly it occurs about infarcts, pulmonary abscesses and parasitic cysts. 
(6) Chronic venous congestion, if prolonged, leads to fibroid change, which 
is referred to as “ brown induration.'' This is usually of moderate degree 
and does not affect the clinical manifestations. (7) Chrome pleural affec- 
tions, particularly those leading to adhesions or causing pulmonary collapse, 
may induce fibroid changes within the lung, and these forms are described 
as “ pleurogenous cirrhosis.” (8) Any condition causing obstruction of a 
bronchus and leading either to collapse or to bronchiectasis may, if long 
continued, cause fibrosis of the corresponding lung area. Among such 
may be mentioned inhaled foreign body, new-growth, cicatricial contraction 
and thoracic aneurysm. 

Pathology. — The fibroid overgrowth may be (1) Massive or lobar ; 
(2) localised or insular ; (3) peribronchial ; and (4) reticular. 

Any part of the connective tissue framework of the lungs and bronchi 
may contribute to the fibrosis. In the massive form, which generally affects 
the whole or the major part of a lobe or even of one lung, the appearances 
in cases due to tuberculosis differ from those due to other causes. In the 
tuberculous variety the primary distribution is apical, and evidence of otlier 
tuberculous processes may be ap]>arent in tJic form of large or small dried- 
up cavities, inspissated caseous material or calcareous masses enclosed in 
fibrous strands. In non-tubcrculous processes, the early localisation is 
commonly basic, and although the jmraary cause may be obvious in the 
form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tuberculous processes may involve the 
upper lobe primarily and fibroid tuberculosis may fall with special stress 
upon the lower lobe. In both forms of fibiosis, bronchiectasis may result, 
although this is more common in the non-tuberculous cases. Apart from 
the special tuberculous lesions, the end results are very similar in both forms. 
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The affected area of the lung is shrunken and often devoid of air except for 
that in the bronchi and in the cavities. It is dark in colour, very hrm and 
hard. On section it presents a mottled appearance owing to the strands of 
blue-grey fibrous tissue traversing it, contrasting with the pigmented, con- 
densed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one large excavation due either to tuberculous 
cavitation or to bronchi ectatic dilatation. There is nearly always thickening 
and adhesion of the pleura. The contraction of the abnormal fibrous tiasue 
leads to marked displacement of the heart and mediastinum. 

The localised form is commonly due to healed tuberculous processes at 
an apex. There may bo simple puckering with or without pleural thickening 
and adhesion, or a dense mass enclosing dried-up caseous matter or cal- 
careous spicules. In bronchitic or broncho-pneumonic processes a patchy 
fibrovsis may occur, described as insular fibrosis by Fowler. 

Peribronchial fibrosis is common and figures largely in X-ray reports 
(t!i pulmonary cases. It is generally assumed that this is a sequel of tuber- 
culous lesions acquired in early life. Although this is probably correct, it 
has not been incontrovertibly established. 

Reticular fibro.sis is a rare condition in which the fibrous tissue in the 
interlobular septa seems to become increased as well as that around the 
bronchi. It is at present only of pathological interest. 

Symptoms. — The symptoms of pulmonary fibrosis are, in the main, 
expectoration and dyspnoea together with those of the primary affection. 
In the non-tuberculous cases, bronchiectasis is so frequently associated 
that the symyjtoms and signs found are practically those of this condition. 
Even in tuberculous causes, some degree of bronchial dilatation is the rule, 
although the sputum is rarely offen.sive. The cough is generally periodic 
and associated with change of posture. The expectoration is abundant, 
and if bronchiectasis is present, it ha.s the usual characteristic features. 
Tiie dyspnoea is proportional to the extent of lung involved. It may 
be extreme in the later stages, when the heart- becomes embarrassed 
and begins to fail. Fever is usually absent, except when compheations 
occur. 

The patients are generally spare, although nutrition may sometimes 
be well maintained until late. They may show signs of deficient aeration 
in duskiness, cyanosis and congested cheeks. Polycy ihaDmia of some degree 
is the rule. Clubbing of the fingers is almost constant. Evidence of con- 
traction is generally forthcoming in the tiattening and retraction of the 
affected side, with the dropped shoulder and compensatory spinal curvature. 
Movement is greatly restricted, contrasting with the increased expansion 
of the other side. The cardiac impulse is sometimes much displaced, 
especially in left-sided cases, when it may be in the left posterior axillary 
line or even under the angle of the scapula. In right-sided cases, it is drawn 
to the right of the sternum, even sometimes under or outside the right 
nipple. Vocal fremitus is usually diminished and percussion gives dullness 
of varying degree over the fibroid area, while the unaffected parts may be 
hyper-resonant from “ compensatory emphysema. The diaphragm may 
be drawn up, and the liver or stomach correspondingly displaced. The 
breath -sounds are often weak or inaudible unless there is bronchiectasis 
or cavitation, when the characteristic signs of these conditions can be 
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recognised. The vocal resonance is diminished if there is much pleural 
thickening, increased if cavities are present. Adventitious sounds may 
be entirely absent, and when present vary from rhonchi and bubbling rales 
to coarse metallic rales, according to the presence or absence of excavation. 
X-ray examination gives useful confirmation, showing displacement, excava- 
tion and pleural thickening. 

Course. — The course is invariably chronic, and may extend to years, 
even ten or twenty. 

Diagnosis. — The diagnosis is usually easy. The evidence of contraction 
and of mediastinal displacement towards the affected side, especially if 
signs of cavitation are also present, is highly suggestive. In the absence 
of the latter some difficulty may arise in regard to chronic pleural effusion 
or empyema. In the earlier stages the contra-lateral displacement of the 
cardiac impulse should prevent any mistake, but where partial absorption 
has occurred, this may be very slight or absent. In such cases an exploratory 
puncture or an X-ray examination may be helpful. 

When the diagnosis of pulmonary fibrosis has been made, the differ- 
entiation of the cause is an essential to prognosis and treatment. If the 
condition is apical, there is a presumption in favour of tuberculosis ; if basic, 
some other cause is more probable. Repeated examinations of the sputum 
should be made for tubercle bacilli, and if these prove negative, X-ray 
examination may reveal some cause such as new-growth, aneurysm or even 
foreign body. In some cases a careful consideration of the history may 
afford a clue to the diagnosis. 

Prognosis and Treatment. — Tlie.se depend upon the primary condition, 
but in most cases the latter is mainly symptomatic. 

PNEUMOKONIOSIS 

Synonyms. — Pneunionokoniasis ; Dust Disease of the Lung. 

Definition. — Pneumokoniosis comprises all the jiathological changes 
induced in the bronchi, lungs and pleura by the inhalation of du.st particles. 

iEtiology . — Predisposing causes . — Pneumokoniosis is one of the occupa- 
tional diseases. It is practically limited to men, and usually develops 
between the ages of 25 and 40. Defective ventilation, bad hygienic con- 
ditions and alcoholism promote its incidence. 

Exciting causes , — Various forms of dust, both inorganic and organic, 
serve to produce pneumokoniosis, and in general the harder and more gritty 
the particles, the more marked are the changes induced. Organic forms 
of dust lead especially to bronchitic changes, the inorganic forms to pulmonary 
fibrosis. 

The following varieties are recognised ; 

1. AnthracQsis, from coal dust (coal-miners’ phthisis). 

2. SiderosiSf from the inhalation of fine metallic particles in tin, copper 
lead and iron-miners, and in grinders of steel goods (grinders’ rot). 

3. Silicosis or chalicosis, met with in workers in quartz, ganuister and 
slate quarries, also in potters (quartz-miners’ phthisis, and potters’ asthma). 
Grold-miners’ phthisis, the most serious form of pneumokoniosis, and especially 
prevalent in the South African gold mines, is duo to the fine dust caused 
by the rook drills. 
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4 . ByssinosiSf a rare variety is met with in cotton workers, felt-liat 
makers, and the employees in shoddy mills. 

5. Ashestosis . — A condition found occasionally in those working in the 
manufacture of aslxvstos articles. 

Pathology. — The lungs of persons living under rural conditions are 
practically free from deposited pigment. A certain amount of carbon 
is invariably present in the lungs of lown-dwellera, giving them a dark- 
grey mottled appearance, but producing no pulmonary fibrosis. In 
coal-miners this occurs to such an extent that the lungs are black 
(anthracosis), although even here little fibrosis occurs, except in miners 
of hard coal or anthracite. In siderosis and silicosis, fine sharp particles 
of metallic oxides or silica are deposited in the lung tissue. In asbestosis, 
iron-containing granules with discoid bodies, possibly asbestos fibres, are 
found in tlie lungs. There is also much fibrosis, and tuberculosis i.s ]iabl(‘ 
to be a later development. 

It is generally accepted that these particles are conveyed to the bronchi 
and alveoli by inhalation. It ha.s been suggested by Calmette and others 
that they are swallowed and reach the lungs through the mesenteric and 
bronchial gland.s. It is admitted that particles can reach the lungs by this 
route under (*xperimental conditions, but this factor is certainly of small 
importance in the genesis of pneumokoniosis. In normal breathing, most 
of the coarse particlas are detained in the nose, and are discharged with the 
nasal mucus, whereas in mouth -breathers they readily gain access to the 
trachea and bronchi. Even then, the coarser particles may be discharged 
in the expectoration through the agency of the ciliated epithelium, but 
owing TO the catarrhal processes induced by tiie irritation of the inhaled 
dust, this epithelium may be desquamated and the absorption of the particles 
is promoted. As a further couvsequence of this initial broncliitis, the finer 
particles may reach the alveoh, and passing between the epithelial cells, 
gain access to the tissue spaces, or in some cases they may be taken up 
into special “ dust cells.” Later, particles of dust become deposited in the 
connective tissue, and chronic peribronchial and perialveolar fibrosis develops, 
'the bronchial glands also become enlarged and pigmented by the deposition 
of unila: ])aiticles conveyed by the lymphatics. Other changes more or 
less constantly present are emphysema, pleural adhesion and bronchiectasis. 

The relationship to tuberculosis has been much debated. It is now estab- 
lished that pneumokonioais is non-tuberculous in origin, and that it may 
remain so throughout its course. On the other hand, certain forms un- 
doubtedly favour the development of tuberculosis. In England and Wales 
coal -miners suffer less from tuberculosis than do ail other males. On the 
other hand, gold miners are extremely liable to it. It would appear that 
the determining factor is the presence of particles of silica. Silicates, as 
in clay, do not induce tuberculosis. Workers in freestone develop this 
disease, limestone workers do not. Slate quarriers do not acquire tuber- 
culosis Very readily, while metalliferous miners working in quartzite very 
frequently suffer from it. Mavrogordato d('scribes tint e types of silicosis. 
(1) Silicosis, the damage found being due to dust alone. It is non-progressive 
if exposure ceases. (2) Tuberciilo-vsilicosis, in which ino.st of the damage 
is due to dust and tuberculosis is secondary. (3) Silico-tubereulosis, in 
which the chief lesions are due to the tubercle bacillus and the silicosis is 
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secondary or at any rate less marked. Haldane and Mavrogordato liav<* 
demonstrated that particles of coal are absorbed by the “ dust cells ” whose 
movements are thereby stimulated, with the result that they appear in the 
])]ack spit, which is therefore a healthy sign. The particles of silica are also 
absorb^l by these ** dust cells,” but no stimulus to their movement is in- 
duced and they remain in situ. 

Post mortem, the lungs are generally firm and pigmented, the colour 
varying with the cause, being black in anthracosis, reddish-brown in siderosis, 
and greyish-black in silicosis. The pleura is generally adherent, especially 
at the bases. On section the lungs are firm, and often gritty. Small hard 
nodules may be felt with the finger. Fibroid changes are especially marked 
in silicosis. The bronchi are inflamed and sometimes dilated. Some degree 
of emphysema is usually apparent. If tuberculous lesions are also present, 
these vary from fibroid areas to miliary nodules. Destructive processes 
resulting in cavitation may also be seen. Microscopically, the alveolar 
walls are thickened, the connective tissue is everywhere found to be in- 
creased, the ‘‘dust cells’* may be seen in the connective tissue or in the 
alveoli, and particles of pigment or silica are found widely deposited in the 
connective tissue cells. 

S]^ptoms. — The onset is insidious, bronchial irritation and cough, 
especially in the morning, may be the first indications, but increasing short- 
ness of breath and debility are frequently early symptoms. The expectora- 
tion, at first scanty and mucoid, becomes more abundant and may present 
characteristic features as in the “ black spit ” of anthracosis. Tinging of 
the sputum and later haemoptysis occur, but these sugge.st the possibility 
of superadded tuberculosis. The patient may appear healthy and be but 
little troubled except by the shortness of breath, but later emaciation and 
an appearance of premature old age arc not uncommon. 

The physical signs are not characteristic; at first they arc simjjly those 
of persistent bronchitis, then emphysematous changes may become 
apparent. Later, signs of fibrosis appear, very similar to those described 
in the preceding section. Even when tuberculosis develops the signs are 
often but little characteristic, and repeated sputum tests mav be necessary 
to establish the diagnosis. Examination by X-rays may be helpful, showing 
mottling of the lung by sharply defined shadows. 

Complications and Sequelae. — The most important complication is 
tuberculosis, which forms the terminal stage of many cases of silicosis. This 
may be suspected when fever, night sweats, haemoptysis or emaciation 
develop. Bronchiectasis of considerable degree sometimes results as a 
consequence of the fibrosis, and leads to the symptoms and signs character- 
istic of that condition. 

Course. — This is progressive, unless the sufferer is removed from the 
exciting causes. Anthracosis runs a very chronic course, siderosis some- 
what less so, while gold miners only live a few years (5 to (>— Oliver) after 
the onset of the disease. 

Diagnosis.— The diagnosis can u.sually be made from the history of 
shortness of breath, cough and expectoration, developing in a worker in a 
dusty occupation. In the early stages, cigarette smoker’s cough and 
bronchitis may give rise to difficulty. In the later stages, the i)08sibility 
of a primary fibroid tuberculosis has to be considered. 
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Prognosis. — Tliis is unfavourable except in anthracosis. if recognised 
early, and if the patient is taken from the dusty conditions, recovery may 
be anticipated. The development of tuberculosis affects the outlook very 
gravely. 

Treatment. — Pro'phylaclic.—^vftTy means should be adopted to avoid 
the dusty conditions leading to the disease. Mines should be well ventilated, 
and respirators should be worn where practicable in dusty occupations. 
Factories and workshops should be provided with apparatus to draw away 
dust. Sprays or jets should be used with drills to moisten the dust produced. 

Curative , — Directly the condition is diagnosed, the patient should be 
advised to change his occupation. Nutrition should be kept at a satis- 
factory level. Symptoms and associated conditions, such as bronchitis or 
tuberculosis, should be treated on general princijdes. 

PULMONARY TUBERCULOSIS 

Synonjrms. — Phthisis ; Consumption ; Decline. 

T’ulinonary tuberculosis embraces all the abnormal conditions induced 
hv infection of the lungs, plourie and bronchial glands with the tubercle 
bacillns. 

iEtiology. - Pkedisposing CaUv^jes.- Age — The maximum age incidence 
is between the loth and 45th years, although the disease may be encountered 
it any age. 

Sex. — The disease is more frequent in males, but between the ages of 
T) and 15 the female sex shows a preponderance. 

Heredity.— Pulmonary tuberculosis certainly occurs with undue fre- 
quency in certain families. Since the direct transmission of the tubercle 
bacillus to the infant is extremely rare, two explanations seem possible — 
(1) Children born of tuberculous stock may inherit an increased suscepti- 
bility or diminished resistance, the tuberculous diathesis ; or (2) they may 
contract tuberculosis on account of their exposure to massive infection in 
early life. 

Race.- --Differences in racial susceptibility probably depend upon the 
degree of inherited resistance acquired by the race from infection of previous 
generations. Native races suffer severely when first exposed. In Europe 
the Irish are particularly susceptible, whereas the Jews are relatively 
immune. 

Climate. -Tuberculosis occurs in all climates. The prevalence of strong 
rainy wdnds and defective subsoil drainage may tend to increase its 
incidence. 

Occupation. — The highest mortality from tuberculosis occurs in England 
amongst the workers in dusty occupations, thus Cornish tin miners head 
the list. On the other hand, coal miners are notably free from the disease 
kny conditions leading to overwork or to underfeeding increase the liability 
to tuberculosis. 

Environment. — Overcrowding, defective sanitation, dampness, dirt, lack 
of sunlight and insufficient ventilation are most potent factors in the spread 
of the disease, causing both lowering of the resistance and increased facilities 
for direct infection 

6 () 
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Trauma. — Trauma, involving the chest- wall, may be followed by activ(^ 
pulmonarv tuberculosis. This is probably because the injury leads to 
activity of previously arrested disease, rather than to fresh infection at a 
spot of lowered resistance. 

Gassing. — In certain cases the inhalation of poison gases causes rapid 
activity and spread in latent disease, or it may possibly prepare the ground 
for reinfection, but it is not a factor of great setiological importance. 

The influence of other diseases and conditions. — The following diseases 
predispose to the development of pulmonary tuberculosis : measles, 
especially when complicated by broncho-pneumonia, whooping-cough, 
influenza, pneumokouiosis, alcoholism, diabetes, syphilis, congenital heart 
disease and invsanity. Tuberculo.sis may manifest itself for the first time 
during prolonged lactation or after repeated pregnancies ; when previously 
existent it often remains quiescent during 2)regiiancy, but it may spread 
rapidly after childbirth. Contrary to the usual belief, pulmonary tuber- 
culosis not infrequently coexists with mitral stenosis. A partial antagonism 
between tuberculosis, asthma, em})hy8ema and gout has been assumed. 
Gases apparently following pneumonia, pleurisy or bronchitis are usually 
tuberculous from the onset. 

Exciting Cause.s. — The causal organism is the Bacillus tuberculosis. 
discovered by Koch in 1882. It exists in four main forms, human, bovine, 
avian and re{)lilian ; only the two former usually occur in man, but avian 
infection has been recorded. The human type is found in over 99 per cent, 
of pulmonary tuberculous lesions. In surgical tubmculosis, on the other 
hand, and in glandular tuberculosis up to the age of 5 years, nearly 80 
per cent, of the bacilli isolated conform to the bovine variety. 

The bacilli may gain access to the body by inhalation, by alimentary 
ingestion, through the tonsils, through tiieskin, or possibly, in rare instances, 
by hereditary transmission. It is probable that in tlie majority of cases 
of pulmonary tuberculosis in adults, the organisms are carried direct to the 
lungs in the inspired air, and Ghon showed that in children, who had died 
of tuberculosis of the lungs, a primary focus was ])resent in the lungs in 
92‘4 per cent. As, however, extensive tuberculous bisions are frequently 
found in the bronchial glands in cases of pulmonary tuberculosis, it is believed 
by some that the glands are primarily afiected, and that the bacilli jiass 
from them to the lungs, either against the lym})liatic flow or in the blood 
stream. Calmette and others have demonstrated that the bacilli may gain 
access to the bronchial glands from the alimentary tract through the 
lymphatic duct, or from the to/isils through the cervical and mediastinal 
glands. Cases have been recorded in which primary cutaneous infections 
have been followed later by active pulmonary tuberculosis. Direct trans- 
mission of the tubercle bacillus is believed to occur only when the mother 
is sufiering from advanced tuberculosis, and even then is of great rarity. 

The incubation period of tuberculosis is uncertain, owing to the difficulty 
in determining when infection takes place. It is now believed by many 
authorities that the majority of individuals are originally infected in infancy 
or early childhood, cither from tlie ingestion of luljerculons milk, or by 
the inhalation of bacilli from dried sputum. Pulmonary tuberculosis is thus 
regarded as a late manifestation comparable with the tertiary stage of syphilis. 
On this hypothesis, active pulmonary disease in adult life may result either 
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from reinfection or from the activation of a dormant lesion in the body. As 
the organisms found in early life arc frequently of tlic bovine type, whereas 
in pulmonary tuberculosis they are almost invariably of the human variety, 
it is probable that reinfection is the more common, since mutation of type 
has not so far been proved. 

Provided that the proper precautions are taken, the risk of infection 
from person to person is not great, and only exists in “ open ” cases of 
tuberculosis, i.c., in cases with tubercle bacilli in the sputum. There is no 
increased incidence in workers in hospitals or sanatoria for consumptives, 
and the occurrence of conjugal disease can be as well explained by mating 
of those with hereditary diathesis, as by direct infection. 

Pathology. — The earliest lesion in the lung is the formation of tubercles, 
whose structure is described in the general article on tuberculosis. They 
appear first near the apex. This may be due to the relative immobility of 
this portion of the lung, possibly as the result of calcification of the first 
costal cartilage (Freund), but in some cases the bacilli may spread from the 
cervical to the supraclavicular glands and thence to the adjacent lung. 
The initial deposit is usually in or around the small bronchioles of the third 
to fifth degree (Ilirschfeld’s bronchioles). The inflammatory swelling of 
the bronchioles obstructs their lumen, leading to collapse of the alveoli 
beyond and the formation of broncho-pneumonic areas. At the same time 
peri-bronchiolar inflammation develops. 

Secondary Changes. — 1. Caseation - The tubercle is avascular, and 
owing to this, and possibly also to the action of tul>ercle toxins, coagulation 
necrosis and fatty degeneration frequently ensue. This combined process 
is known as caseation and results in the formation of a structureless, cheesy 
mass. Furtlier changes may now occur, either softening, with the develop- 
ment of a “cold ab.scess ” filled with tuberculous “ pus,” or calcification, 
witii the Hubseejuent formation of gritty masses known as pneumoliths. 

2. (Javttaiion. — Cav-ities result from the liquefaction of caseous areas, 
and the expectoration of the resulting debris. They may be no larger than 
a pea, or may occu})y the whole of one or more lobes. A recent cavity has 
an irregular outline, with rough, shaggy walls and a vascular line of demarca- 
tion. It is often traversed by trabeculae, formed by bronchi and vessels 
which may be partly or completely obliterated, while sometimes the trabeculae 
fonsist ofVondenserl lung tissue which originally separated adjacent cavities. 
In chronic cast's, the cavity is surrounded by fibrosed lung tissue forming a 
pseudo-capsule, and its interior becomes lined lyv a thin, smooth, false mem- 
brane. Small aneurysms may be found, arising either from vessels running 
in the walls or in the trabecul® of the ( avity, the former being the more 
common. In some cases, where hsemoptysis has occurred, rupture of such 
an aneurysm is the cause. 

3. Fibrosis, — Reactive changes in the lung stroma lead to the formation 
of fibrous tissue. This may occur early or after caseation has taken place. 

In the majority of deaths from all causes, old tuberculous lesions are 
found post mortem near the apex of one lung. These consist of small 
nodules of arrested disease, with thickening and dimpling of the adjacent 
pleura. 

Dissemination in the Lungs. — The disease may spread from the pnmai> 
peri-bronchial deposit--(a) By direct inflltraticm : {h) By the peri-bionclual 
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lymphatics and capillaries, leading to a racemose appearance or to peri- 
bronchial fibrosis ; (c) By the subplenral and interstitial lymphatics, with 
localised miliary dissemination ; (d) By inhalation into a bronchus of tuber- 
culous material, which is then carried to other parts of the same or to the 
opposite lung — this not infrequently happens after heemoptysis; (e) By 
the blood vessels, e.g. generalised miliary tuberculosis may result from erosion 
of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable forms of pulmonary 
tuberculosis will now be described. 

1. Acute Miliary Tuberculosis.—A primary caseous focus may be 
discovered at the apex of one lung, in the bronchial glands, or at some distant 
spot in the body. Local erosion of a vein may be found, accounting for the 
dissemination of the disease. The lungs are usually studded with minute 
grey tubercles, the smaller ones requiring a hand lens for their recognition. 
In very acute cases death occurs before any secondary broncho-pneumonic 
changes take place. Miliary tuberculosis may develop as a terminal event 
in chronic fibro-caseous or fibroid tuberculosis. The tubercles are then found 
in large numbers around the old foci of disease, but to a less extent in the more 
remote portions of the lung. 

2. Acute Caseous Tuberculosis. — Large areas of consolidation form 
rapidly, which differ histologically from the common chronic tuberculous 
broncho-pneumonia in that the alveolar exudate is more definitely inflam- 
matory and contains fibrin. In the rare lobar cascvS, the rapid caseation and 
the presence of tubercle bacilli show that the caseous j)neumonia is a 
specific process. Firm yellowish patches, which may be contluent, are seen, 
usually scattered throughout both lungs. The affected areas are airless 
and sink in water. Softening is generally present in varying forms up to 
actual cavity formation, which may be extensive, involving even a whole lobe, 

3. Fibro-caseous Tuberculosis. — This is the commonest variety of tlie 
disease ; the appearances of the lung vary with the relative preponderance of 
the caseous and fibrotic changes. The early lesions are miliary or broncho- 
pneumonic, but areas of caseation in varying stages are always presciit. 
The older lesions show considerable fibrosis, the strands of schuotic tissue 
being pigmented and glistening. The earliest lesion is usually near the apex 
of the upper lobe at the back, more rarely a little lower and towards the front. 
The apex of the lower lobe is next affected, and the disease then spreads 
in the direction of the interlobar septum. The apex of the upper lobe of the 
opposite lung is next involved (Fowler’s law of spread). Pleural adhesions 
are usually present over the oldest lesions, and in the interlobar fissures. 

4. Fibroid Tuberculosis. — Fibrosis may be localisitd around a small 
arrested lesion, or may spread throughout a luug in which caseation or 
excavation has occurred. One lobe or the whole lung is then contracted 
and firm. In the interstices of the fibrous tissue, which is usuallv pigmented, 
inspissated caseous material, calcareous patches, or cavities are seen. The 
shrinkage may lead to bronchiectasis, especially in the lower lobes. The 
overlying pleura is much thickened and adherent, and the mediastinum is 
drawn over towards the affected side. The opposite lung, or the sound 
portions of the fibrosed one, may show com})eDsatory emphysema. 

bron'^Mal glands . — The tracheo-bronchial glands are affected in all 
forms of pulmonary tuberculosis. They are enlarged, sometimes pigmented, 
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and may present miliary, caseous, calcareous or fibroid changes, in some cases 
primary, in others secondary to the lesions in the lungs. 

T}w /pleura. — Tiiis, too, is almost constanti}^ afiected. The commonest 
changes are an early dry pleurisy, and a later thickening with adhesions 
which may completely unite the visceral with the parietal layers. In acute 
disease or active spread, the pleura may be studded with miliary tubercles, 
leading to a large serous effusion. 

The post-mortem appearances of the lesions situated in the other organs, 
found as complications of pulmonary tuberculosis, are described in the 
respective sections dealing with them, and include tuberculous meningitis, 
peritonitis, enteritis and gen ito- urinary tuberculosis. There is usually 
atrophy of the skeletal muscles, sometimes lardaceous and fatty degenera- 
tion of the liver, and hypoplasia with fatty degeneration of the heart. 

Symptoms.— The symptoms fall into three groups (Pottenger) — (1) 
pulmonary, as catarrh, expectoration, haemoptysis and pleurisy; (2) reflex, 
su(;h as j)ain, cough and laryngeal irritability; (3) toxaemic, including 
malaise, tachycardia, pyrexia and loss of weight. 

Onset. — The mode of onset is very variable, but certain forms can be 
recognis(‘(i. 

(a) Insidious. — The early symptoms may bo malaise, anaemia, anienor- 
rheea, cardiac irritability, progressive loss of weight, and slight rise of tem- 
perature, generally towards evening. Cough and expectoration often appear 
only when the signs in the chest are quite apparent. When there is intestinal 
stasis, the cutaneous pigmentation may suggest the diagnosis of Addison^s 
disease. 

(b) Catarrhal.— A series of febrile “colds” may usher in the disease, and 
such a sequence is always suspicious. 

(c) Phthisis ab hasinoptoe. — Haemoptysis may first draw attention to the 
lungs. It may be slight, and is then due to early congestion around the 
focus of infection. If it is more marked, it indicates breakdown of an old 
arrested lesion, or may afford dramatic evidence of extensive disease which 
had not b('en recogiu.sed previously. 

(d) Laryngeal. — Hoarseness or aphonia may be the first symptom, but 
laryngeal tuberculosis is usually secondary to pulmonary disease, although 
the latter may have been unsuspected. 

(e) Gastro-intestinal. — Anorexia and flatulence often occur early. When 
they are accompanied by slight loss of weight and pyrexia, the possibility of 
pulmonary tuberculosis should be suspected. 

(/) Pleural. — Dry pleurisy is a frequent manifestation of latent pulmoiiarv 
tuberculosis. When a serous effusion develops, its tuberculous character can 
be determined by laboratory investigations. Pneumothorax, developing in 
a previously healthy individual, is a rare but serious clinical mode of onset. 

(<5r) Pneumonic. — “ Galloping ” consumption often begins with pneumonic 
manifestations, especially in the young. 

(A) Traumatic. — Pulmonary tuberculosis may follow injury or “gassing,” 
as described under ©tiology. 

(i) Neurasthenic. — Neurasthenia may occur as a complication of tuber- 
culosis ; but in some cases an initial neurasthenia dominates the picture, and 
the pulmonary lesion is only detected on careful examination. 

(j) Malarial. — Regular attacks of sweating and fever may occur, especi- 
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ally in those who are or who have bei n residing in malarial climates, 
suggesting malaria, but in reabty due to tuberculosis. 

(h) Associated with dther diseases. — Tuberculosis may follow immediately 
on an attack of measles, influenza or whooping-cough, especially if complicated 
by broncho-pneumonia, in some cases it develops at a later period after the 
acute disease. 

The chief symptoms of pulmonary tuberculosis are — 

Cough . — This varies considerably in different types of disease. It may be 
very slight or absent in generalised miliary tuberculosis, or in any form in 
the insane. Jt is sometimes dry, persistent and ineffective, especially in 
miliary extension in the lungs from an old focus of disease, in bronchial 
gland tuberculosis, or in })leurisy. When there is associated bronchitis or 
caseation, the cough is usually accompanied by expectoration, which, if very 
tenacious, may lead to retching or even to vomiting, particularly in the 
morning. In laryngeal tuberculosis the cough is husky and frequently 
painful. 

Expectoration . — In early disease there is usually no sputum, and in some 
cases, more especially in the fibroid type, widespread lesions may be present 
with practically no expectoration. When caseation is in progress, or when 
there is secondary infection with bronchitis, the sputum may be abundant 
and amount to as much as 20 or more ounces in the 24 hours. It may be 
clear or mucoid, or thick tenacious rnuco-pus. If mucoid, it often contains 
small particles, the size of a pin’s head or larger, of yellow caseous material. 
Nummular sputum may be met with in active caseous disease, especially with 
excavation, Tliis consists of liat rounded masses of muco-pus, with a some- 
what distant resemblance to coins. In tuberculosis the sputum is usually 
inoffensive, but may have the characteristic sickly odour which is also noticed 
to emanate from the patient himself (odor phthisicus). If bronchiectasis or 
gangrene occur as a complication, the expectoration becomes tyjucally 
malodorous. Pulmonary calculi or pneumoliths, composed chiefly of calcium 
carbonate or phosphate, are sometimes expectorated. They vary in size 
from a pin’s head to a pea, are irregular in outline and sometimes branched, 
being derived generally from the wails of a cavity. Although the occurrence 
of these does not necessarily indicate fresh activity in the lungs, yet such a 
possibility should always be sus{)ected, and a careful watch maintained on 
the temperature during the next few days. In some cases larger pneumoliths, 
as big as a cherry, may be coughed up, and these are frequently derived from 
caseous tracheo- bronchial glands. They may give rise to alarming symptoms 
^ at once, and be the forerunner of fresh activity in the lungs, 
i The alb umin jc^Gtiom — The significance of albumin in. the sputum has 
1 been investigated by Ridge and Treadgold. It is found in nearly all cases 
I of active pSmonary tuberculosis, and in the absence of tubercle bacilli, 
i three consecutive negative albumin tests are strong evidence against the 
I presence of active disease. Albumin, however, also occurs in the sputum 
|in other destructive lesions of the lungs. 

^ Microscopical examination. — The presence of tubercle bacilli in the 
sputum is the most decisive test of the existence of this disease. The small 
yellowish caseous particles should be selected from the sputum, and appro- 
priately stained. If no tubercle bacilli are found, samples from the whole 
sputum of the 24 hours, concentrated by the antiformin method, can be ex- 
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amined. The cells present are usually of the mononuclear type, either 
mononuclear leucocytes or altered alveolar epithelial cells. The presence of 
elastic tissue indicates that destructive pulmonary lesions are in pro- 
gress. Secondary infecting organisms may be demonstrated by cultural 
methods. 

Dyspncca . — Slight dyspnoea occurring early in the disease may be due to 
diminished movement of the diaphragm on the affected side. In more 
advanced cases the degree of dyspnoea is ])roj)ortional to the amount of 
lung tissue involved. In addition, cough and pyrexia play a part in its 
production. Comphcations such as pleurisy, pleural effusion, pneumothorax 
and cardiac failure increase the shortness of breath. It is rare to find ortho- 
pnoea even in acute and rapidly spreading disease. In arrested cases the 
dyspnoea is ]>roportionai to the extent <)f fibrosis. 

Cyanosis . — This is not an early symptom of tuberculosis. It is dependent 
upon the amount of Jung tissue involved, but is increased by the coexistence 
of emphysema or cardiac failure. The typical “ hectic fiush of tuber- 
culosis is a vasomotor effect caused by to.Xcemia. 

Pain . — Not every sufferer from tuberculosis experiences pain, even in the 
acute stages of the disease. The commonest cause of pain is dry pleurisy. 
When the diaphragmatic layer of the pleura is affected, pain may be referred 
to the epigastrium or to the corresponding shoulder. In chronic fibroid 
phthisis there is frequently a dull, aching pain in the chest, which is more 
notice‘ablo in danij) weatlicr. This is caused by the contraction of the 
condensing fibrous tissue. Cutaneous tenderness of the chest-wall is met 
with in some cases of advanced disease, and is jirobably due to a cachectic 
neuritis, A “ cold <abscess ” forming along one of the ribs or costal cartilages 
is a rare cause of localised pain in the chest-wall. Cough may be painful, 
especially wlien paroxysmal or fre(}ucnt. the pain being referred to the costal 
attachments of the diapliragm and up}>er abdominal muscles. The sudden' 
occurrence of pneumothorax may cause such severe pain as to induce collapse ;| 
but when of more gradual onset no severe discomfort may be experienced. ’ 
Tuberculous laryngitis may bo the cause of very great suffering. 

Night -A) though not pathognomonic, night sweats occur more 

frequently in tuberculosis than in other diseases. TTicy are met with in all 
stages of activ(‘ lesions, and may be of great severity. 

Loss of wevjlit. — This is often an early symptom. It is most marked in 
acute disease and in the late stages of chronic fibro-caseous tuberculosis. 

Ecver.— Pyrexia is one of the most important indications of activity at 
any stage of pulmonary tuberculosis, although it does not follow that the 
disease is arrested when tln^re is no fever. During treatment the tempera- 
ture should be recorded at certain definite hours in the day. (a) On waking. 
The normal mouth temperature at 7 or 8 a.m. is 97° or 98° F. in the mouth, 
and 97°‘2 to 99° F. in the rectum. This temperature should be taken in bed, 
before eating or drinking, (h) At 1 p.m., after the hour’s recumbent resi. 
(c) At 6 p.m. (d) At 9 p.m., after retiring to bed. The maximum temperature 
is usually reached between 4 and 6 p.m., but may be delayed to 8 or 9 p.m. 
In most sanatoria the rectal temperature is taken, and a centigrade thermo- 
meter employed. The temperature is dependent upon the extent and the 
activity of the disease, and upon the amount of exercise taken. 

(a) In acute miliary tuberculosis. — It may be continuous or remittent, and 
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the “ typus inversus ” is not uncommon, the morning temperature being higher 
than the evening. This is generally regarded as a sign qf jyava 

(6) In acute caseous tuberculosis the high temperature at the onset is con- 
tinuous, and the record resembles a pneumonic chart. When caseation 
occurs it becomes hectic or intermittent, with a daily swing of 4® or 6® F. 
This is probably due to the action of tubercle toxins, and not to the presence 
of a secondary infection. 

(c) In chronic fibro-caseous tuberculosis there is no characteristic tempera- 
ture record. There may be only a very slight rise occurring at intervals of a 
few days. On the other hand, the patient may be afebrile while resting, but 
febrile when ambulant (Stage 2. Inman’s classification). Further an afebrile 
ambulant patient may over-exert himself, and by excessive auto-inoculation 
develop a sharp rise of temperature w^hich subsides in a few days with rest. 
The temperature chart is thus a guide to prognosis and to treatment, and if 
acute mUiary tuberculosis or caseation occurs, a typical temperature varia- 
tion ensues. 

(d) In fibroid tuberculosis the temperature is usually normal, unless ex- 
cessive auto-inoculation results from exercise, or the disease advances. The 
occurrence of haemoptysis may have a very definite effect upon the tempera- 
ture. In some cases it is not followed by pyrexia, but if the inhaled blood leads 
to a haimoptoic bronchitis, there may be a slight degree of fever lasting for a 
few days. When a definite and persistent pyrexia follows, it usually indicates 
activity around an old focus of disease, or fresh spread by inhalation of 
blood containing tubercle bacilli to a distant portion of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with 
in healthy women it is not pathognomonic. 

Hcemoptysis . — Hremoptysis occurs at some stage of pulmonary tuber- 
culosis in about 50 p(ir cent, of all cases. With early lesions the sputum is 
only streaked. This may result from the congestion of tuberculous bronchitis, 
or from a small area of collapse or broncho-pneumonia. In the pneumonic 
or broncho-pneumonic forms rusty sputum may be seen. Profuse haemo- 
ptysis generally occurs in chronic disease ; but it is occasionally met with in 
acute caseous forms. Recovery may take place after coughing up 2 or 3 
pints, or death may ensue rapidly from suffocation before any con.siderable 
(quantity of blood has been expectorated. After the cessation of bleeding 
tne sputum may be coloured for several days. The source of profuse haemo- 
ptysis is generally an aneurysm of a branch of the pulmonary artery lying in a 
cavity or in fibroid lung, although occasionally ulceration without previous 
aneurysm formation may occur. In the majority of cases haemoptysis begins 
while the patient is lying down or resting, so that exercise or work are not 
frequent exciting causes. 

The patient notices a salt taste, feels a warm gush in the mouth, and then 
expectorates the blood. He is usually greatly alarmed, flushed and sweating, 
with rapidly beating heart. The blood at first is as a rule bright and frothy, 
but some clots may be present ; later it is mixed with muco-purulent expectora- 
tion, in the form of clots or streaks. 

Girculatory system . — The heart may be small, but the right side often 
hypertrophies in chronic fibroid cases. Tachycardia may be due to nervous- 
ness, but when constant it generally indicates active disease or over-exertion 
on the part of the patient. The blood-pressure is usually low in the stages 
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of activity, and a steady rise during treatment is a favourable sign. If 
tuberculosis is coexistent with other diseases, such as atheroma, which raise 
the blood-pressure, higher readings are naturally obtained. 

The blood. — The red cells are usually normal in number, but there may 
be a slight anaemia. On the other hand, when there is much cyanosis, or 
after sanatorium treatment, the red cells may be increased. The colour index 
is usually low. In the early stages the leucocytes may be slightly increased. 
A polymorpho-nuclear leucocytosis occurs in caseation and in early cavity 
formation, and at times with secondary infection of the lungs. A special 
differential count of the polymorpho-nuclear leucocytes themselves may be 
made by subdividing them into groups, according to the number of their 
nuclear lobes, as suggested by AjusaUi. An increase in number of immature 
cells with only one or two nuclear lobes constitutes a deviation to the left from 
the normal, and raises the Arneth index. This laevo-deviation is saidjbp ip,-, 
dicate ^::^miaj and if it is will probably be chronic, 

Mlmentary system . — The tongue is usually clean and the appetite good 
even in ca.ses with marked fever. When tuberculosis of the larynx is present, 
there is frequently severe dysphagia. Dyspepsia may be complained of, 
usually of a nervous type. Anorexia, flatulence, distension with nausea are 
the commonest symptoms, pain being rarely noticed. There may be marked 
intolerance of fat in the diet. The early hyperchlorhydria in tuberculosis, 
previously described, has not been confirmed by Mohler and Funk in America, 
using the fractional method of gastric analysis. Atonic dilatation of the 
stomach may occur in some cases towards the end of the disease. Constipa- 
tion is common ; on the other hand, diarrhoea may occur ajiart from intestinal 
ulceration or lardaceous disease. 

Nervous system . — The classical “ spes phthisica ’ is distinctly rare, but 
when present is very striking from its contrast with the realities of the disease. 
It is most commonly seen in acute caseous tuberculosis. More often the 
patient becomes emotional and self-centred, depression is common and hard 
to combat, and melancholia with delusions occasionally develops. Neuras- 
thenia is frequent, and as mentioned above, may lead to errors in early 
diagnosis. Insomnia may be due to cough, pyrexia, night sweats or pain, 
especially in laryngitis. With marked cachexia, a definite peripheral 
neuritis may occur. 

Genito-urinary system . — In the early stages there is often an increased 
sexual desire, and this may recur w'hen arrest is taking place. This is 
probably in part due to the therapeutic regime, the rest, abundant food and 
lack of interesting occupation reacting upon the nervous system of young 
adults. In advanced disease, all sexual desire is lost. Menstruation often 
ceases early, and the patient may seek advice for amenorrhoea. Women 
remain fertile even in advanced disease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, and casts or even sugar may be 
excreted without the occurrence of true nephritis or diabetes. 

The Physical Signs of Early Disease. — Tlie general appearance 
of tEeT’palT^lft "or “may T)e that of malnutrition with 

the characteristics of the “ habitus phthisicus,” the hair being lank and 
lustreless, the skin white, thin, dry and shiny, and the thorax of the alar or 
phthinoid type. Certain stigmata are described, which although useful, 
are not pathognomonic. The eyelashes may be long, dark and curling, the 
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back hairy and the thoracic cutaneous venules dilated. When present around 
the upper thoracic vertebral spines, they are sometimes known as “ the vari- 
cose zone of alarm.” Deficient movement may be observed below one 
clavicle, at the point of one shoulder, or at the lower costal margin. The 
corres})onding shoulder may be slightly drooping, with flattening above or 
below the clavicle, and slight hollowing of the siipra-spinous fossa with wasting 
of the trapezius muscle may be observed. Pottenger regards these shoulder 
signs, when not due to scoliosis or kypho-scoliosis, as reflex, and comparable 
with the fixation of a tuberculous joint and wasting of its adjacent muscles. 
In women it may be noticed that the breast on the affected side is smaller 
and hangs at a lower level, although .amop-t ub^rculmis mastitis is sometime s 

in male^. 

Palpation confirms the aimmished Expansion, and reveals a slight 
increase of vocal fremitus over the affected area of tlie lung, usually at one 
apex. The normal increase in fremitus of the right apex over the left must 
be borne in mind, in order to prevent mistakes. 

With light percussion slight dullness and a small increase in the sense 
of resistance can be detected. This is usually most apparent in the 
supra-spinous and upper interscapular regions. The extent of pulmonary 
resonance above tlie clavicle, known as “ Krdnig’s isthmus,” may be 
diminished by ^ to 1 inch on the affected side. 

Various types of breath-sounds may be heard over the affected portion 
of lung. They are — (a) weak inspiration, with expiration vesicular or 
inaudible; (h) cog-wheel inspiration, with expiration vesicular, [>rolonged 
or rarely jerky; (c) the “granular” breathing of Grancher, the breath- 
sounds being somewhat coarse and irregular, suggesting fine or distant 
rales, although none can be definitely detected ; (d) harsh inspiration, with 
expiration vesicular or prolonged; (e) broncho-vesicular breathing; (/) 
definitely bronchial when early consolidation is in progress. 

Often there are no adventitious sounds. Occasionally a few small 
rhonchi or fine crackling or bubbling rales may be heard with the first 
few deep breatlis, or only with the inspiration immediately following 
coughing. If rales are constantly heard, it indicates that the lesion is 
already of some extent. Care must be taken to differentiate them from 
atelectatic rales, emphysematous rales audible along the sternal margin, 
and pleural friction or fascial creaks. There is usually a slight increase 
in the conduction of both the spoken and whispered voice, and the more 
definitely this extends away from the trachea in front, and from the 
vertebral spines behind, the more reliable is the sign as an indication of 
disease. 

Mensuration is seldom practised in routine examination, but graphic 
records of the chest contour, which are of interest in following the progress 
of a case, can be obtained by cyrtometry. 

THE^J^aXJSlOAX CpUSOJUiPAXipN.— Limitation of movement 

and flattening over the affected part of the lung, usually the apex, is now 
more noticeable. 

The diminution of movement is confirmed on palpation, and vocal fremitus 
is found to be definitely increased. 

The pulmonary resonance is diminished to definite dullness and the sense 
of resistance is correspondingly increased. 
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The breath- sounds are bronchial, or in acute caseous disease may even 
approximate to tubular. 

Adventitious sounds may be absent, but usually fine or medium crackling 
rales are heard with inspiration, especially after coughing. When active 
softening is in progress the rales frequently become coarse and sticky. The 
voice conduction is much increased, bronchophony and whispering pectori- 
loquy being audible. 

Mensuration may confirm the presence of flattening. 

The Physical Signs of Excavation. — Flattening of the chest-wall 
and dimiHST^^crTnbvemeht 'over'" cavity are now more marked ; if the 
cavity is apical there is in addition notable dropping of the shoulder, and 
wasting of the shoulder-girdle muscles. 

The diminution of movement is confirmed by palpation. Vocal fremitus 
is generally increased owing to the surrounding consolidation, but if the 
cavity is full or there is much pleural thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with 
secretion. A j)eculiar boxy or “ cracked-pot ” note, the “ bruit de pot 
felt^,” is obtained over large superficial cavities, e.specially when communi- 
cating with an open bronchus. This is best heard on percussing with the 
mouth open, and Wintrich showed that the note may be altered in pitch over 
such cavities when percussing with the mouth open or closed, apart from the 
actual presence of the cracked-pot sound. Gerhardt’s sign (alteration of note 
with the ]>osition of the body) is supposed to indicate a cavity of oval shape. 
It is rare, and of little value. 

The breath-sounds are bronchial, bronclio-cavernoiis, cavernous or 
amphoric, according to the size of the cavity, and to the amount of its 
contents. When it is full the breath-sounds may be distant, weak or even 
absent, and this is especially noticeable in basal bronchiectasi.s. 

With a dry cavity there may be no adventitious sounds. Usually rales 
are audible ; they may be medium or large, and bubbling or crackling 
in character. Over a large cavity a metallic tinkle and amphoric echo 
may be heard. With a very large cavity, extending through the whole of 
one lung, a typical bruit d'airain is at times obtainable. Voice conduction 
is increased, broncho[)hony and whispering pectoriloquy are present, and in 
some instances post-tussive suction is heard. 

Mensuration affords a graphic representation of the flattening of the 
chest-wall. 

The Lhysic al Signs^ FpiRosis. — The chest is asymmetrical, the 
affected sideTTeTiig HaETenecl and moving little, while compensatory scoliosis 
or kypho-scoliosis is often present. The cardiac impulse is seen to be 
displaced towards the affected lung and may be higher or lower than 
normal. It may be drawn over to the right axillu; or on the left side as 
far back as to the posterior axillary line, or even to the angle of the scapula. 
Tiie intercostal spaces may be retracted, and dilated venules are sometimes 
seen over the front of the chest as the result of obstruction, caused by dis- 
placement of the mediastinum and traction on the dee])er veins. 

Diminution of movement is confirmed by palpation, and the cardiac 
impulse can be more accurately localised. Vocal fremitus may be increased 
or diminished ; the former occurs when the lung is consolidated and the 
large bronchi patent, the latter when there is much pleural thickening. 



1100 DISEASES OF THE RESPIRATORY SYSTEM 

The percussion note over fibroid lung is dull and the sense of resistance 
increased, unless cavities are present. The opposite lung may be hyper- 
resonant, and its resonance extend across the mid-sternal line. Tlie cardiac 
dullness is often continuous with that of the fibroid lung, and its area can 
only be determined by the cardiac pulsation. 

The breath-sounds are weak and distant, unless modified by the presence 
of a cavity. 

Often there are no adventitious sounds, although fine or medium rales of 
a sticky or metallic nature may be heard. The voice conduction is usually 
diminished, and there is no pectoriloquy unless excavation has occurred, 
when bronchophony and pectoriloquy are audible. 

It must be borne in mind that in actual disease the lesions are not so 
clear cut and well-defined. In a case of some duration difierent stages of 
disease can be found in the same individual, thus infiltration, consolidation 
with softening, excavation and fibrosis, may be present in different lobes of 
the lungs, and so it is possible to determine the site of origin and path or spread 
of the disease. 

Certain other signs are occasionjilly seen in pulmonary tuberculosis. 

Myoidema is an undue irritability of the muscles to direct mechanical 
stimulation, revealing itself by a flickering fibrillary contraction on tapping 
with the finger, and may occur in tuberculosis at all stages. It is best seen over 
the pectoralis major on the affected side. It may be present quite early, but 
is not pathognomonic, as it may occur in any cachectic state. 

Clubbing of the fingers is commonly seen in chronic cases, the nails 
are curved and present a parrot-beak appearance, the thumb, index and 
middle fingers being most affected. Drum-stick clubbing is only seen in 
fibroid lesions with bronchiectasis. 

JIiLUM TuBER0ULoais^~The existence of a special type of pulmonary 
tuberculosis commencing at the root of the lungs and spreading thence in a 
fan-shaped manner along the bronchi has been postulated by some in recent 
years, chiefly on X-ray evidence. According to Riviere the physical signs 
are always bilateral, and consist chiefly in alterations to percussion, the 
contraction of Kronig’a apical isthmus of resonance, and the presence of 
parasternal and paravertebral bands of dullness when the tracheo-bronchial 
glands are also involved. The breath-sounds at the apex are often “ granular 
and adventitious sounds are frequently absent. When present, they consist 
usually of fine crackling rales, and may come to the surface at any point on 
the chest-wall over the lungs. Excavation occurs especially in the middle 
of the upper lobe, in the axilla, or at the base rather than at the apex. X-ray 
examination reveals signs of disease in the bronchial glands and extensions 
radiating from them throughout the lungs. It is doubtful whether this is 
common in adults, but in the relatively rare pulmonary tuberculosis of 
children, it is probably the usual type. 

Pulmonary Osteo-arthropathy. — In cases with bronchiectasis the 
joints also may be affected, swelling occurring especially in the wrist, ankles 
and knees, and rarely in the hips and shoulders. A serous effusion into the 
joints may be present. Pain is usually slight, but there is much deformity 
and functional impairment. X-ray examination reveals productive periosteal 
changes, which may also affect the long bones and the spine. 

Radiography of the Chest. — If possible, the chest should be examined 
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in every case with the fluorescent screen, and a photograph taken on a plate 
or film. Certain important points can only be determined by a screen ex- 
amination. The chief of tliese are the respiratory moveinentjij of the dia- 
phragm, lighting up of the apex of the lung with inspiration, and the cardiac 
pulsation. Unilateral restriction of diaphragmatic movement not infre- 
quently occurs in early apical tuberculosis, but as it may be observed under 
other conditions, notably with y)Ioural adhesions, it is not diagnostic. The 
plate will show the extent of the disease and in some cases it may suggest 
the existence of activity ; thus areas of consolidation, caseation or excava- 
tion can be demonstrated, and thickening of the pleura, pleural effusion and 
pneumothorax give their characteristic appearances 

The significance of root shadows ” is still debatable. Although the 
pre.sence of (calcareous deposit in the glands at the roots of the lungs is usually 
obvious, the interpretation of shadows radiating out along the bronchi is a 
matter requiring great experience. They may be due to peribronchial 
thickening, caused by the formation of fibrous tis.sue, or may merely re- 
present the shadows cast by the normal bronchial wall and vessels which 
in some are more apparent than in others. As the 'daims for the 8j>ecial 
type of hilum tuberculosis are largely dej)end(mt uy)on the X-rav evidenee, 
this is clearly a i)oint of great im]>ortance, and the physiological variations 
must always be remembered. Dilatation of the bronchi is more easily 
recognisable. 

A plate is of less value in determining the y)reseDce of early disease, slight 
diminution of translucency of one apex may be due to an old arrested lesion, 
or, on the other hand, there may be definite physical signs of active disease, 
without abnormalities being found on X-ray examination. The heart shadow 
is often narrow and vertical in tulx'rc.ulosis, and this form is said to be the 
rvpicnl one in hilum dis#>ase. nisr>)acf-rnent of the h«‘art due to pulmonary 
fibrosis or to affections of tie* phuira h clearly indicated. A good plate may 
also give valuable information a< to tlie extent of lung involved and as to the 
pre8enc(' of com})licatioiis, sucli as (effusion, ])ueumothorax or bronchiectasis. 
As the X-rays only cast sliadows lacking in all yuctorial details, tuberculous 
sliadows cannot always b<‘ distinguished from those due to other pulmonary 
lesions, and, further, early disease may not obstruct the y^assage of the rays. 
It is tiius clear that uiidiu* relianct' must not b<' y)laced on the X-ray findings, 
which should always b(* intery)reted in connection with the history, symp- 
toms and physical signs of tlie case. The X-rays, although often of great 
help, do not afford a simple road to diagnosis or supply infallible evi- 
dence in determining the nature of an obscure case. On the other hand, 
they are ab8olut<'ly essential in the determination of the suitability of a case 
for the artificial pneumothorax treatment and in controlling its application. 

Complications and Sequelae.— Com j)ensar-ory emplivsema is common 
ill chronic fibroid di.seasc, but bronchiecUisis occurs less frequently. Gan- 
grene of the lung is not often observed. Colds and catarrhal affections oi 
the respiratory passages are frequent in sufferers from tuberculosis, and lobar 
pneumonia may develop as a complication. Bronchitis often occurs, due 
either to spread of the tuberculous process or to a secondary infection. In 
some instances astbxna appears for the first time after tuberculosis has 
become manifest. A tuberculous abscess occasionally forms about a rib or 
costal cMrtilagc 
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Small areas of dry pleurisy are present at some stage in nearly every 
case ; a serous pleural eSPusion is common, and an empyema may develop as 
the result of a mixed infection, or from the tubercle bacillus alone. Fneumo- 
I thorax may occur as an early complication, or fate in the disease, generally 
from rupture of a caseous focus just under the pleura ; this frequently pro- 
gresses to the formation of a pyo-pneumothorax. The deposition of tubercle 
bacilli from the expired air and sputum may lead to secondary foci in the 
larynx, trachea and epiglottis, or more rarely in the j)harynx, tonsils, base 
of the tongue or nose. Swallowing of sputum containing tubercle bacilli 
gives rise to gastro-intestinal complications in many cases. The most 
common site for tuberculous ulcers is the terminal portion of the small 
intestine, but the appendix may be affected, and the connective tissue around 
the CfiBCum is sometimes matted and thickened to form a {>alpable mass 
(hypertrophip tpbcrculoma). Tuberculous peritoniti.s is not common in 
adults and is usually secoudary to intestinal lesions. The stomach is very 
rarely ulcerated, but an atrophic gastritis may occur in advanced cases. 
Fistula-in-ano and ischio-rectal abscess are comparatively common com- 
plications. 

Small vegetations may be found post mortem in the heart on the aortic 
and mitral valves, but these are usually due to some terminal infection. 
Fatty degeneration of the myocardium occurs as a result of toxsemia, and 
infection by direct spread along the lymphatics may hvid to serous or 
purulent pericarditis. The peripheral circulation is not infrequently poor, 
chilblains are common, and cachectic purpura may be seen. lairdaceous 
degeneration as a consequence of chronic tuberculosis is not so common 
nowadays as formerly, but when present may affect the liver, sjdeen, in- 
testines, lymph glands and kidneys. 

The genito-urinary complications include lesions in the kidneys, bladder, 
epididymis and prostate. If the suprarenal body is affected Addison’s 
disease will usually develop. Spinal caries is occasionally observed. A 
peripheral neuritis may form part of the lesions occurring with marked 
cachexia. GencralLsed dissemination of the tubercle bacilli by the blood 
stream is followed by tuberculous meningitis. 

Course. — The course pursued by pulmonary tuberculosis is variable, 
depending upon the clinical type of the disease. In acute miliary tuber- 
culosis, death may occur in from 1 to 3 weeks from toxicmia or generalisation 
of the lesions. In acute caseous tuberculosis, death usually results in from 
1 to 6 months. In chronic fibro-caseous tuberculosis, the disease may be 
completely arrested, or after a temporary arrest may become active at 
intervals and again become arrested under suitable treatment ; in other 
instances it progresses steadily to a fatal termination. In fibroid tuber- 
culosis, the disease may become completely arrested or smoulder quietly for 
many years. 

Apart from the question of the expectation of life, various stages of tuber- 
culosis are described based upon anatomical lesions, toxaemia and functional 
disablement. The most important of these are as follows : 

1. 3iufi,.,IyRBAN-GERHARDT CLASSIFICATION.— All anatomical classifica- 
tion based upon the extent of lung tissue involved. Three stages are 
described. Stage 1. Early cases in which physical signs, if unilateral, only 
extend from the apex to the second rib, and, if bilateral, are limited to the 
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HVipra-claviciilar and siipra-spinous regions. Stage 2 . The signs, if unilateral, 

110 not reach lower than the fourth rib, and, if bilateral, are situated above the 
second riba. Excavation is not present in this stage. Stage 3 . This in- 
cludes more extensive lesions or localised ones in which excavation is present. 

2. Sij^RoBERT Philip’s Classification. — Both the extent of lung tissue 
involved aUiTtlie degree of ioxSrhta pf^sent are taken into consideration. 
Twelve stages are described, which are indicated by the following signs r 

Ijj, IjjS, LjS, and LS j 1^2^* Rnd I2S \ L3, L^s, LgS, and I3S, Lj, 
L.„ and Ly represent lung involvement to the extent of stages 1, 2 and 3 
respectively, according to the Turban-Gerhardt scale, s applied to these 
letters indicates that there is only slight systemic disturbance, whereas 8 
signifies marked systemic disturbance, and the signs l^S, IgS and I3S show 
that the systemic disturbance is excessive in relation to the lung involvement. 

3 . Inman’s CLASSiFiC4TipN.~This is based solely on the temperature in 
relation Td’exertion. 

Stage 1. The patient is febrile when resting. Stage 2. The patient is 
resting afebrile, but ambulant febrile. Stage 3 . The patient is ambulant 
afebrile. Stage 4 . The patient is working afebrile. 

The course taken by tuberculosis of the lung may lead to several termina- 
tions. These are — (1) permanent arrest, either by fibrosis prior to caseation, 
or, if the latter baa occurred, by calcification and fibrosis ; (2) incomplete 
arrest, as shown by the persistence of tubercle bacilli in the sputum, or by 
slight degrees of pyrexia on over-exertion; ( 3 ) ra[)id extension, here the 
disease .sjjicads, and the toxaemia is out of all proportion to the extent of 
the lesions; ( 4 ) death, this may result from the pulmonary lesion or from 
complications. The former may prove fatal as the result of progressive 
asthenia or cardiac failure, from asphyxia due to acute miliary tuberculosis 
or hiBinoptysis, or in a small proportion of cases directly from loss of blood 
in repeateil haemoptysis. The complications that most often prove fatal 
are meningitis, enteritis, laryngitis leading to dysphagia and starvation, or 
pneumothorax. Intercurrent diseases, such as pneumonia, influenza or 
(liala'tes, are occasionally the cause of death. 

Diagnosis. — Thi.s is easy when definite signs are present in the lungs, 
and when tubercle bacilli are found in the sputum. On the other hand, the 
liagnosis of early cases may jiresent one of the most difficult problems in 
clinical medicine. Tuberculosis may be suspected on account of symptoms, 
although the physical signs are indefinite. The conditions which most 
frequently lead to doubt are dyspepsia, neurasthenia, debility, visceroptosis 
and intestinal stasis, oral sepsis, tachycardia associated with early Graves’ 
disease or heart disorders, chloro.sis, alTections of the nose and throat, and 

111 children enlargement of the bronchial glands or acidosis. The history 
and symptoms are of great importance in these cases, and a careful examina- 
tion should be made of each system. A test meal, o])aque meal, or blood 
examination may be required before the correct diagnosis is established. 

On the other hand, there may be definite signs of disease in the lungs 
which have to be differentiated from those produced by other conditions 
simulating tuberculosis. The cases included in tliis group embrace the 
majority of pulmonary lesions, especially chronic bronchitis, fibrosis, 
bronchiectasis, asthma, emphysema, apical catarrhs and collapse, pleurisy, 
ucw-growths and cysts. Diagnosis depends upon the history and course 
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of the disease, together with a careful record of the physical signs in the 
chest, examination of the sputum for infecting organisms, and in some cases 
the determination of the Wasscrmann reaction or an X-ray examination. 

When the diagnosis still remains doubtful the patient should be placed 
under observation, and a series of examinations carried out, the object 
of which is to determine whether or not active tuberculosis is present. The 
temperature should be observed with the patient in bed, a daily rise to 
99° F. or a swing of IT)" to 2"* below normal being suspicious. The 
sputum sliould be examined repeatedly for tubercle bacilli by the ordinary 
method, and if not found the antiformin process should be caTried out. 
The albumin test may aLso be employed. 

Before y)plying any tuberculin tests the bloo<l may be examined sero- 
logically. The determination of the opsonic index requires expert skill, 
and should be only carried out by a pathologist versed in its technique. 
The blood is examined before and after exercise, and figures below 0*8 and 
above 1*2 are believed to indicate an active lesion. The use of the Arneth 
blood count in diagnosis has been referred to on page lO'.iT. Thi^ com])leinent 
fixation test is still in the exjx^.ri mental stage, and do(‘8 not yet afford reliable 
criteria of activity or quiescence. 

The stability reaction of the blood, i.e. the rate of sedimentatiaii .of the 
erythrocyte's in blood diluted with sodiumlufratel^oTution, is affected in this 
disease. In active cases the sedirnentaiion rate is increased, but this reaction 
is not specific. It is also present in other conditions such as pregnancy, 
carcinoma, syphilis and acute infections. The test would lx* of value iri 
pulmonary tuberculosis, if it should be established, as sonu* obs^'ivers claim, 
that a normal sedimentation rate is ineompatibh' with artiv<‘ disease. 

It has also been used as a guide to prognosis, since it is affirmed by some 
that arrest should not be considered as firmly established until the sedimenta- 
tion rate has returned to normal. This may not occur until some tiim* aft(*r 
the usually accepted clinical symptoms and signs of activity have dLsap}M*are(i. 

The Tuberculin Tests. — 1. Cutaneous (the Pirquel reaction ). — Hcari 
ficatioris are made on the skin drop of Koch’s 

old tuberculin, human and bovine, and through a drop of saline as a control. 
A positive reaction is shown by the formation of a slightly raised, reddenerl 
papule at the site of the scarification through one or other varieties of 
tuberculin, whereas the control is not affected. Unfortunately, except in 
the first two years of life, this afford.s no indication of active diseasf*, but nnl\ 
reveals the presence of previous infection with resulting tuberculin sensitive- 
ness. A positive reaction is therefore given by the majority of adults. 
The graduated Pitquet is said £o give an indication of the activity of 
the disease. In this process four scarifications are made through old tuber- 
culin of strengths 1, 4, 16 and 64 per cent, respectively, and the resultant 
sizes of, and the differences in size between the papules, are measured and 
compared with a table. 

2. CalimUf 8 q^,hf}i4^ — A drop of 1 per cent, old tuberculin 

18 insTnted" into one conjunctival sac. A positive result is shown by the 
development of conjunctivitis in from 3 to 12 hours. This test also afford;- 
no indication of the activity of the disease, and, as there is some risk of 
permanent damage to the eye, it is not usually carried out in this country. 

3. The subcutaneous test . — The patient must be apyrexial, and must be 
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kept in bed — mgrm. of old tuberculin is injected subcutaneously, and 
its effect determined. The reactions that may develop are — (a) local, 
an inflammatory swelling at the site of the injection ; (b) focal, an increase 
of the signs observed at the seat of disease in the lungs, such as the temporary 
appearance of a few rales at one apex. This is the most important ; (c) 
general, as judged by a rise of temperature and sense of malaise. The 
temperature should be charted 4-hourly after the injection, and a rise to 
over 99® F. indicates a positive reaction. If no reaction follows this initial 
dose, larger injections are given at intervals of 2 or 3 days, in this sequence : 
^th, ;^rd, 1, 5 and even 10 mgrms. 

This test has the drawback of the two former tuberculin tests, that it 
does not indicate activity of disease, and it has the additional disadvantage 
that it may cause a quiescent pulmonary focus to liglit up and spread, and 
so cause irreparable damage. It is therefore wise to avoid it in cases 
suspected lung disease. 

FTniiTTyThe' X-ra^s may afford some assistance in the diagnosis of early 
cases with doubtful signs, and may also assist in the differential diagnosis 
of tuberculosis from other lung diseases with well-inai Led signs. 

Prognosis. — A number of factors must lie critically considered in the 
determination of the prognosis in pulmonary tuberculosis. 

A marked family incidence generally suggests an unfavourable course, 
though this rule is not invariable. 

Personal history. — Chronic alcoholism is serious, chiefly because the regime 
()f treatment is tlien peculiarly irksome, while the digestion and powers 
of resistance are often impaired in alcoholics. Tuberculosis in syphilitics 
frequently assumes a librotic tvp(‘, and its course may be beneficially in- 
fluenced by anti-syphilitic treatment. The outlook is grave when tuber- 
culo.sis is conjoined with diabetes. Congenital hrart disease and pulmonary 
stenosis are unfavourable factors; but hypertroj/hy of the lieart and mitral 
stenosis are said to be beneficial. 

The prognosis is very grave in infants and young children; but slightly 
less serious up to the age of 20. Between 20 and 50 age has little influence ; 
but in later years the outlook becomes progressively less favourable. 

Apart from the effects of pregnancy and ex})osure, sex plays no im- 
portant })art. 

Freedom from financial embarrassment improves the prognosis, inasmuch 
as advice can be sought early, and treatment carried out thoroughly. 

Marriage often leads to a breakdown in arrested cases, and induces more 
rapid spread of active lesions. 

Persistence in an unfavourable occupation, or return to it after com- 
pletion of institutional treatment, affects the prognosis adversely. 

Poor che.st development and the habitu.s phtliisicus ” are usually bad 
prognostic signs, although tuberculosis ofbm runs a rapid course even in 
[latient.s with good physique. 

Patients with resolute and persistent personality are more likely to 
j>ersever(i with treatment and to recover, than those of weaker moral fibre. 

The prognosis is greatly affected by the type of the disease — acute 
miliary tuberculosis is usually rapidly fatal, whereas in acute caseous 
tuberculosis, although the prognosis is very grave, recovery may occur. 
Ill fibro-caseous tuberculosis the prognosis is most uncertain and difficult 
70 
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to forecast. Every factor must he carefully considered, and tiic resf ouse 
to treatment noted. The best outlook is in hbroid disease, which often 
undergoes complete and permanent arrest. The prognosis is usually fair 
in hilum tuberculosis, but acute and rapid spread sometimes occurs. 

Symptoms IN THEIR Relation to PROONp^iS,— Tersistent cough, by 
exhausting the patient and disturbing sleepris often unfavourable. 

The amount of sputum is usually dependent upon the type of disease 
and upon the presence of secondary infection, and may therefore be of 
value in prognosis. 

The significance of tubercle bacilli in the sputum. — The figures obtained 
at the Midhurst Sanatorium, over a period of 8 years, in which the 
after-history of the patients was traced for the ensuing 6 years, show that 
the prognosis is best in “ closed /’ cases; but that it is nearly as good in 
those cases in which the tuber^ bacilli disappear from the sputum during 
the sanatorium treatment. Persistence of bacilli in the sputum is an un 
favourable sign. The actual number of bacilli in the sputum and the 
jiresence of “ beading have no definite prognostic significance. 

Cases commencing with bEemoptysis progress more satisfactorily than 
those with other modes of onset, chiefly because they are diagnosed earlier. 
Haemoptysis occurring later may exert an unfavourable infiuence, eithei 
indirectly by spreading the disease into previously healthy portions of the 
lungs, or actually by the loss of blood. 

If dyspnoea is not due to attacks of bronchial spasm, it has usually an 
unfavourable significance. 

The temperature affords a clue to the type and activity of the disease, 
and is thus a valuable aid to prognosis. Profuse and persistent night sweats, 
or marked anorexia, especially when occurring early in the disease, are grave 
signs. Tachycardia due to toxa3mia, and signs of cardiac failure, are of bad 
omen. The blood-pressure is thought by some to be a useful guide, systolic 
figures below 100 mm. Hg being unfavourable, whereas a rise of pressure 
may be associated with amelioration of the disease. In fibroid lesions the 
pressure may be raised throughout. 

The Extent of PeYSmAL .Signs.— T iie activity of di.sease rather than 
its extent is the important factor in determining juognosis. Tiie develop- 
ment of compensatory emphysema is of value only as an ijalic.it ion of fibrosis 
in the tuberculous portion of lung, and therefore of chronicitv. 

The Influence of Complk'ations on Pjiogno.sls. — (Generally sjieaking, 
the presence of complications increases the gravity of the disease. Involve- 
ment of the larynx is a very serious comj)licatioii, especially when accom- 
pamed by dysphagia ; but complete recovery may take place if the pulmonary 
lesion is quiescent. In early cases spontaneous pneumothorax occasionally 
acts favourably; but when it develops in as.sociati(m with exttmsive tuber- 
culosis, and especially if it progress^vs to pyu pneumothorax, it is almost 
invariably fatal. 

Pleural effusion often has a beneficial influence by diminialiing the move- 
ments of a lung in which there is an early tuberculous focus. 

Secondary catarrhal affections tend to increase the cough and ex])ectora- 
tion, and may lead to further spread of the disease. 

Menmgitis is almost invariably fatal, 'rubcrculous peritonitis or enter- 
itis is a very grave complication, but fistula-in-ano often occurs in chrouic 
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cases, and exerU no marked deleterious effect. Involvement of the genito- 
urinary system increases the severity of the disease, especially if the kidnevb. 
or bladder are affected. If the epididymis alone is involved the prognosis is 
not materially affected, as the lesion can be dealt with surgically, although 
the administration of a general anaesthetic may cause spread of the pul- 
monary disease. Por this reason when operations are urgently needed 
on these patients, gas and oxygen, local or spinal anaesthesia should Ixt 
insisted on. 

As shown by the figures obtained at the Midhurst Sanatorium, a fairly 
accurate guide to prognosis is afforded by observing the condition of the 
patient on admission to the sanatorium, and his response to treatment. Even 
in the most favourable cases, which are diagnosed in an early stage, and 
[irogress satisfactorily under treatment, the mortality rate is six times 
greater after discharge from sanatorium than it is for the remainder of the 
population of England and Wales for the same age periods ; whereas in the 
cases of advanced disease the mortality rate is thirty-eight times greater 
than for the average population. As the most critical time is during the two 
or three years succeeding discharge from sanatorium, the prognosis is largely 
affected by the conditions of life during this period. 

It seems probable that th<^ rate of s<‘dim**ntation of the ervthrocytes 
(s(‘e ]). 1104) may prov<- to he a valuable aid to prognosis. A p<*rsiiitentlv 
ra])id rate* is unfavourable. 

Treatment. — Prophylactic. — The prophylaxis of tuberculosis involves a 
consideration of public health questions dealing with the purity of the milk 
supply, the infection of meat, sanitation and housing, the early diagnosis of 
tuf)erciilosis, the examination of contacts, and the segregation of open ' 
cases. All tlicse questions are considered in tlie general article on Tuber- 
culosis. 

Curative. — Tiiis varies with the type and stage of the disease. In 
all acute or febrile cases treatment should be commenced at home or in a 
nursing Ijonic or hospital, where the patient can be under careful observation 
in bed. The various forms of treatment which may be considered are~(l) 
sanatorium treatment: (2) home or institutional treatment; (3) dietetic 
treatment and personal hygiene ; (4) climatic treatment ; (5) graduated 
rest, exercise and labour : (6) medicinal treatment ; (7) specific measures ; 
(8) operative treatment ; (9) symptomatic treatment. 

1. Sanatorium Treatment.— This constitute.s the best mode of treatment 
for eaily and for certain types of chronic disease ; but is totally unsuited for 
acute febrile or very active cases. The advantages obtained are — (a) the 
patient learns the most suitable mode of life, and the methods employed to 
check the spread of the disease ; (h) the housing is specially designed and 
the climatic conditions are good ; (c) the dietary is abundant and adapted 
to the patient’s needs; (d) there is constant skilled medical supervision, and 
the daily routine is adapted to the actual physical condition of the ])atient. 

On arrival a newcomer Ls kept in bed for a few days in order that his 
resting temperature may be observed, and the necessary examinations 
carried out. If there is pyrexia, rest in bed must be enforced until the tem- 
perature falls to normal. If the temperature rises above 99° F. when the 
patient is up, return to bed is usually necessary. The routine of sanatorium 
treatment varies in different institutions, the most import-ant divergence 
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being whether or not a system of “ graduated exercise is ern])loye«L In 
nearly all an hour’s recumbent rest is enforced before innch and dinner. 

After three months’ stay it is usually possible to decide whether the pati«*nt 
is responding to treatment, and if so it should, if possible, bo f)rolonged for 
at least another three mouths, or until the sputum is free from tub(‘rcle 
bacilli. 

2. Home and Institutional Tkeatment.™ Treatment at homo, in nurs- 
ing homos or in s[)ecial hospitals is essential in early cases with fever, and in 
cases in which it is necessary to establish the diagnosis. Homo troatmont is 
also usually necessary on return from sanatorium or climatic treatment, if 
arrest is incomplete. An endeavour should always bt‘ made to carry out the 
principles inculcated at the sanatorium, and the patient should be under 
regular medical supervision. Advanced cases are best looked after in special 
institutions. 

3. Dietetic Treatment and Personal Hygie.xe. — It is desirable to 
graduate the diet in each case so that the patient is r(‘stored to the previous 
maximum weight ; but, in order to accomplish this, t he food should be slowly 
increased and all ideas of enforced over-feeding discountenanced. A total 
calorie value of 3000 to 3500 is usually ample ; but, if the patient is performimi 
heavy work, as mucli as 4000 may be necessary. Meat, fish, eggs and fats 
usually well tolerated. It is not often necessary to give large quantities of 
milk when the patient is on a full dietary. If extra food is required, the 
protein may be increased by raw meat sandwiches, and additional carbo- 
hydrates may be taken. 

In all cases in which there is expectoration the ])alient should be clean- 
shaven. Great care must be taken in the disposal of sputum to ensure that 
it does not become dry, and that flies do not have access to it. All patients 
who are up should carry special sputum flasks, whih' those who are in bed 
should have sputum cups suitably covered and containing disinfectant. The 
sputum should be burnt, or, if this is impossible, it should be emj)tied into the 
water-closet after disinfection with carl>olic acid or other simple or cheap 
disinfectant. 

Smoking is best avoided in cases of active disease or laryngeal tubenmlosis, 
and in no instance should inhaling be allowed. Woollen undcT-garments 
should be worn ; but all excess of clothing is harmful. 

4. Climatic Treatment. — This is undoubtedly of value in carefully 
selected cases. The climatic resorts fall into three groups — mountain, 
marine and inland. 

The memntain resorts . — In Europe tlie most suitable places are found in 
Switzerland. Among these are St. Moritz (G090 feet), Arosa (6(KKj feet), 
Davos (5150 feet), Montana (5000 feet) and Leysin (4690 feet). In America 
the most celebrated resorts are in the Rocky Mountains at Colorado Springs 
(5000 feet) and Denver (5000 feet), or in the Andes or Adirondack Mountains. 
The advantages of high altitudes consist in the stillness, purity and rart*- 
faction of the air, and the greater diathermancy of the atmosphere to tlie sun's 
rays. Metabolism and the general circulation arc thereby incrfsa.sed. 

High altitudes are suitable for early cases which are afebrile, or for quiescent 
cases of more advanced type. Contra-indications are recent haemoptysMi, 
active disease with fever, extensive fibrotic lesions and complications sucli as 
emphysema, asthma, cardio-vascular lesions or nephritis. 
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Ma rine and coast re.9or^s.— Among the important coast resorts in the 
Briti8}r’Tsr& are^TToiifnemouth, the Isle of Wight, Torquay, Falmouth, 
Llandudno, Penmaenmawr, Scarborough, Mundesley and the various seaside 
towns in Thanet. Farther afield are the French and Italian Riviera, Madeira, 
the Canary Isles, Morocco, Algiers and Egypt. The climate tends to be warm, 
moist and e(}iiable, and the amount of ozone is probably increased. These 
resorts are es}>ecially suitable for cases of more advanced and active disease, 
and for those cf)in plicated by haemoptysis, bronchitis, emphysema and 
laryngitis. 

InLai ^d res orts.— Theses are to be found on the English and Scottish moor- 
lands. climate of California, the South African veldt, and parts of 
Australia and New Zealand are admirably suited to this disease, especially 
for arrested or early uncomplicated cases ; but the laws against the admission 
of tuberculous [)atients are strictly enforced at all of them. 

Sea voyages . — These are contra-indicated for all excej)t completely arrested 
case.s* mving to the lack of fresh air in cabins, the possibility of sea-sickness, 
and tlie difficulty of obtaining suitable treatment if the disease advances. 

5. Craduated Rest and Exercise. — Treatment in bed is necessary so 
long as there is fever, uTid if the raised temperature is persistent, “ absolute 
rest should be enforced. This consists in keeping the patient recumbent in 
bed, sufficiently well covered to prevent any muscular contraction from chill, 
while feeding and wa.shing are attended to by the nurse, and the use of the 
bod-pan and slipper for evacuations is insisted upon. When the temperature 
becomes normal the patient is allowed up for varying periods, commencing 
with 1 hour daily, and increasing slowly to 6 or 8. If still apyi'exial, 
walking exercise of 1 or 2 miles or more daily can be allowed. 

The system of “ graduated exercise ” which Paterson instituted at the 
Friraley Sanatorium has proved of great value. There are six grades, the 
first and liglitest consi.sting of walking uj) a slope carrying a light weight such 
as a basket of earth, while the sixth and heaviest involves hard manual labour 
with a pickaxe or shovel for 6 hours daily. This system is based on the 
principle that muscular exercise leads to the discharge of tubercle toxins 
from the pulmonary focus, and by liberating these in gradually increasing 
doses, a condition of active immunity is induced. A careful watch must be 
kept during this controlled proceSvS of auto-inoculation to prevent excessive 
doses of toxin being discharged, which are early indicated by rise of tempera- 
ture and of pulse-rate, headache, increased cough and expectoration, lassi- 
tude and malaise. If such occur, the patient should be put back to bed for a 
few days, and when the condition has subsided the graduated exercise may 
be resumed at the grade which induced the over-inoculation or that imme- 
diately below it. 

6. Medicinal Treatment.™ No specific drug has yet been discovered 
for the treatment of tuberculosis. Amongst the medicines in most general 
use are : 

(a) Cod -liver oil. - -This may be administered by the mouth in doses up to 
2 ounces daily, or O’ 5 to 2 c.c. of a 3 per cent, solution of sodium morrhuate 
may be injec^ted subcutaneously once or twice a week (Rogers). The cod- 
liver oil may be of value either on account of its fat-soluble A vitamin 
content, or, as suggested by Rogers, it may assist by dissolving the capsules 
of the tubercle bacilli and so facilitating their disintegration. 
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(6) Cr^^gpLte.-— This may be given in doses of ij to iij three times a day 
after foo"3, either in combination with cod-liver oil, or in capsules. It should 
be discontinued if gastric disturbance or haemoptysis ensue. 

(c) ffjpopboBjphites. — These are not so generally used as formerly, and 
beyond their * tonic *’ effect upon the nervous system, have no demonstrable 
influence upon the pulmonary lesion. 

(d) ‘‘^gscent ” iodine. — With the idea of liberating free iodine in the 
tissues, potassTiim iodide grs. xxx is administered after breakfast in half a 
pint of water, and throughout the day 3 to 5 ounces of chlorine water are 
consumed with lemonade. This treatment is of value in certain chronic 
fibroid cases, but it often produces no appreciable results, and may cause 
dyspepsia. 

‘ ie) Ar sppj c. — Liquor arsenicalis l^^ij to iij by mouth, or sodium cacodylate 
gr. J toT^psubcutaneously, are of value in some cases associated with an&emia. 
Salvarsan or novarsenobillon, administered intravenously, is useful in chronic 
cases complicated by syphilis. 

(/) Inhalations. — Disinfectant drugs when inhaled often check cough, 
lessen expectoration and improve the general condition of the patient. Lees's 
ijihalation, or some modification of it, is of value. It consists of creoiole, 
parts 2; acid, carbol. 2; tinct. iodi mitis, 1 ; sp. ajtheris, 1 ; and sp. chlorof. 
2. About 6 drops an hour are placed upon a Burney-Yeo mask, which should 
be worn almost continuously throughout the day. 

(^) Recently there has been a revival of interest in preparations of gold 
ill the treatment of this disease, notably by Mollgaard, who usc^s sodium 
a uro thiosulphate, to which the name of sanocrysin has been applied. In 
view of the toxic reactions, which are IrequenUy obtained, a special anti- 
tuberculous serum is sonu‘tiiiu;s used at the same time, on the supposition 
that the toxic cifects an* due to the disintc'gration of tubercle bacilli in tie' 
lesions. This substance is now being employiMi in smaller doses than were 
originally used and seems likely to become established as a useful means of 
treatment in selected cases. 

7. Specific Measures.— (a) Active immunisation. — Tuberculins. 

The tuberculin treatment has not fulfilled the high hopes held out on its 
introduction by Koch. There are now numerous forms of tuberculin avail- 
able, indicated by certain letters, and falling into three groups. (1) Those 
containing the exo-toxins only. These include Koch’s old tuberculin T., 
O.T., and T.O.A., Denys’ bouillon filtre (B.F.) and albumose-free tuberculin, 
T.A.F. (2) Those containing the endo-toxins chiefly, as Koch’s “ new ” 
tuberculin, T.R. (3) Mixtures of endo- and exo-toxins, the most important 
of which are Koch’s bacillary emulsion, B.E., the sensitised bacillary emulsion, 
S.B.E. and Beraneck’s tuberculin, T.Bk. 

Tuberculins may be prepared from human or bovine bacilli ; if from 
the latter the letter P. (perlsucht) placed before the letters indicating the 
variety of tuberculin, signifies its origin, e.g. P.T, In administration, some 
aim at producing reactions and establishing tuberculin tolerance by giving 
large doses at fairly frequent intervals ; others believe in minute doses at 
longer periods, the chief object being to avoid the production of any reaction. 
The actual doses are either measured in milligrammes of dried tubercle 
bacilli, or in cubic centimetres or cubic millimetres of the fluid tuberculin. 
The usual method is to measure the doses in cubic centimetres or fractions 
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thereof, and to make the necessary dilutions in a series of bottles. Smaller 
initial doses should be used with a strong tuberculin such as the B.E. than 
with the weaker ones such as the T. or A.F. Thus, if adopting minute doses 
r.Tia/oiTi) mgrrn. of B.E. would be a suitable initial dose, then for T.R. 

1 oo’ooo ingrm. would be used and mgrm. of T., B.F., or A.F. As the 
diderent tuberculins are supplied by the makers iii varying strengths, 0 001 
c.mm. of the original fluid is equivalent to the above doses. 

Those who believe in minute doses commence witli 0 001 c.mm. and work 
up to O’l C.C., whereas others commence with 0'5 to 1 c.mm. and increase to 
I c.c. The tuberculin should be injected subcutaneou.sly, and a careful 
observation kept for local, focal and general reactions. Tuberculin if used 
injudiciously can be productive of harm. At Midhurst Sanatorium it was 
tried for some years, and no better ultimate results v/ere obtained than in 
the non-tuberculin ” years. It seems wise, therefore, to use tuberculin 
only in very carefully selected cases, thu.s T.R. does at times appear beneficial 
in chronic tuberculosis, juoinoting tiie formation of fibrous tissue and leading 
to the disappearance of tubercle bacilli from the sputum. 

R(‘cently various at^ mpis have been made to remove as far as possible 
the fatty and waxy constituents from the tubercle bacilli before preparing a 
vaccine from it. The best knowui of these is the diaplyte vaccine of Dreyer. 
Much and his collaborators have employed partial antigens or partigens 
derived from tubercle bacilli or in varying combinations. Some good 
results are on record from both of these methods, but on the vrhole thjdr 
use has so far been disappointing. 

(b) Passive innnuhhsalion. Liu* various serums siirh as those jirtqjarcd 
by Marruorek and Maragliano have not proved successful, and this applies 
tc the “ contra-toxin ” of Midinarto and the “ I.K.” (immune bodies) of 
Spengler. 

8. Opkrative TitKATMKNT- — (d) Arlificial pneumothorax. — This mode of 

treat iieuif is‘ nb\v becumiii,!* more gencraltl" adoptc'd in selected ca.ses. It is 

not indiesiU'd in early disease and in cases progressing favourably. In 
extensive bilateral disease it may be dangerous. If old and dense pleural 
adhesiojis are present, it is impraeticable. If there is much emphysema or 
cardiac embarrassment, it involves risk. Only a relatively small grouj) 
remaiius whicii com[)rlses cases in w^hich the disease is mainly unilateral, and 
those w’hieh remain b'brile in spite of prolonged bed treatment. It is also 
of value in certain ca.ses of repH'ated severe htemoplysis. Tuberculous 
laryngitis or eiileritis are not contra-indications, providing that other con- 
ditions are suitable. Mitrogen or sterile air is introduced into the pleural 
(avity, and the lung allowed to collapse. The method of induction of 
artificial pucumoihoiax is as follows : A j>reiiminary subcutaneous injection 
of J grain of omnu})C>n is given half an hour before the start. The patient 
lies on the sound side with the head low' and supported ou a pillow. A 
second pillow is placed iiuder the chest to exjiaud the iutercostal spaces. 
The skill and tiie tissues dowm to the pleura are aua?st lietised with 2 per ccjit. 
novocain .solution after the application of iodine. Tiie site usually chosen 
is in till' sixth intercostal space in the mid-axillary regiou. A special 
piieunioMiorax needle, attaclied by a rubber tube to the pmuimothorax 
apparatus, which is carefully exairiiiied to see that it is in proper working 
order, is then [jushed through the intercostal space until the pleural cavity 
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is reached. The appaiMtus is I lien adjusted so t hat the intrapleural pressun* 
can be observed. No air should be introduced until the manometer shows 
a normal negative pi-essure range with inspiration, of 5 to 10 or more o.c. 
This is the test of entry into the pleural space, and when tliis is established 
200 to 300 c.c. of sterile air may be allowed to enter the pleural cavity. Tiu‘ 
hnal pressures are then recorded and the needle is withdrawn. A refill is given 
next day and again after two more days, the quanlities of air introduced 
being determined by the final pressures, which should be kept slightly 
negative. Subsequent I'efills are gradually spaced out to a week, then ten 
days and later to two, three and four weeks’ intervals. The tendency now 
is to maintain the collapse for two or three years or even longer, if the 
condition of the patient is satisfactory, re-expansion may tlien be permitted 
cautiously. It should be remembered that after expansion pleural adhesion 
almost invariably occurs and the treatment by artificial jmeumothorax 
cannot be repeated. In a few cases of bilateral diseases, which is active 
but not very extensive in either lung, a cautious us(‘ of bilati'ral artificial 
pneumothorax has proved practicable and helpful, but very great care is 
necessary. 

There are certain dangers in the procedure. These are now rare, and they 
can usually be prevented by careful attention to the technique. Death 
has occurred from pleural shock when the n(‘edle has reached the pleura 
and before any air has been introduci'd. Adequate ana\sthesia of the pleura 
is. the only known method of eliminating or minimising this risk. If the 
lung is adherent to the chest- wall, owing to pleural adhesions, or if the needle 
is pushed in too far, it may be irrserted iuto the lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below^ the zero 
line instead of entirely below" it. Under these circumstances, no air should be 
allowed to enter. The needle may be inserted into a blood vessel. In this 
case the manometer pressure will ri.se above zero and blood may apj)ear in 
the glass section inserted in the rubber manometer lead from the needle. The 
needle should be withdrawn immediately, lest air should enter the vessel. 

If the pleura is found to be adherent at the site of the first puncture, 
another attempt may be made elsew"here, c.g. just Mow" the inferior angle 
of the scapula. This spot may be selected for the initial puncture in ieft- 
sided cases wdiere there is marked cardiac displacement. 

(b) Thoracqj[)]mty . — If owing to adhesions it is impossible to collapse 
the lung Temporarily by an artificial pneumothorax, permanent collapse 
may be considered. This can be effected in suitable cases bv removal of 
a sufficient amount of the ribs from the first to tiie tenth to allow the chest- 
wall to fall in and so permit the lung to collapse. This njay be done in one 
or two stages, and under local or general anaesthesia or both combined. 

(c) Evuhion (exairesis) of the 'phrenic nerve . — This has also been perfc^rined 
in order To produce basal collapse. Division alone is not sufficient as a rule. 

9. Symptomatic^ Treatment. — When cough is ineffective it may be 
relieved by a sedative lozenge or linctus containing heroin or codeine, or 
by the well-known liquorice lozenge. If there is difficulty in bringing 
up the sputum, a simple saline mixture is of value, such as sodii bicarb, 
grs. x,^ sodii chlorid. grs. iij, sp. chlorof. |]( 10, and aq. anisi ad 51 . 

Pain in the chest is usually alleviated by local application of pigmentum 
iodi, liniments, mustard leaves or other counter-irritants. 
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Night sweats. — The windows should be widely opened at night. A pill 
containing zinc. oxid. grs. iij and ext. belladonn. sicc. gr. J is often of value. 
Picrotoxin, agaricin and strychnine have also been used. 

Fever. — Rest in bed up to the extent of “ absolute rest ” is the best 
means of lowering tlie temperature. Antipyretic drugs have no effect upon 
the ('ourse of the disease, but may alleviate malaise. Amongst these may 
be mentioned aspirin, cryogenin and pyramidon. 

Slight haemoptysis, in which the sputum is only streaked, calls for 
no special treatment. Moderate h£emoj)tysis, with expectoration of 3 or 
4 ounces of blood, requires more active measures. The patient sho\dd 
be put to bed, a saline aperient administered, and if there is anxiety or 
alarm a sedative drug should be given, such as heroin or morphine. In 
Tuofuse or persistent hoemoptysis the patient should be confined strictly 
to i)ed, and if it is known from which side the bleeding has occurred, it is 
be.st to lie on tins side. If the cough is troublesome, or if the patient is 
alarmed, morphine gr. ^ to I-, or heroin trr. A to should be injected 
subcutaneously. The food is best given cold, and may be iced ; no alcohol 
must be taken. A cour.se of ealcium lactate grs. x, t.d.s., may be commenced ; 
but its action is somewhat uncertain, and should not be prolonged for more 
than 3 or 4 days. If tlie Vdeeding persists, various other remedies should 
he tried, these include the inhalation of amyl nitrite, or the injection of 
“ coagulose,” horse serum, or emetine hydrochb^ride subcutaneously. 
Ergot and adrenalin both contra-indicated. If the haemorrhage is still 
uncliecked*, or is frequently repeated, the advisability of establishing an 
artificial ])neumotijorax must be considered. 

(la.'^tro -intestinal symptoms. — Anorexia or dyspepsia can often be re- 
lieved by changes in diet, or by the administration of suitable drugs. 
.Alkalis and gentian are especially valuable, and when hvpochlorhydria is 
present, dilute hydrochloric acid in large doses (ni x-xxx) should be given 
well diluted after meals. Digestive ferments, such as taka-diastase or papain, 
may be required at times. All tendency to constipation should be checked 
bv la.xatives, and if diarrhoea devclo{>s avoidance of diet leaving bulky 
i>r irritating residue- should first be tried, before admini.stering drugs con- 
taining lead, o[jium, bismuth or tannic acid. 

Insomnia is often a troublesome symptom, and every endeavour should 
he made to obtain a good night's rest by administration of mild hypnotics, 
and by relieving distressing cough and pain. 

Tlie treatment of the complications of pulmonary Tuberculosis is de- 
scribed under tiieir respective headings. The after-care of patients dis- 
charged from sanatoria is an important subject, to wliich considerable 
attention is being devoted, and involves a consideration of the ad^d8abiIitJ 
of establisliing training centres or colonies for consumptives. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion 
exists in regard to their nomenclature, and at the present time it is difficult 
to give accurate accounts of them. The pulmonary mycoses have one 
feature in common, in that they produce chronic pulmonary lesions 
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practically indistinguishable clinically from those of the chronic forms of 
pulmonary tuberculosis. 

Among the varieties of mycotic infection at present separated clinically 
may be mentioned — (1) Actinomycosis (Nocardiasis, Streptotrichosis) ; 
(2) Aspergillosis ; (3) Blastomycosis ; (4) Sporotrichosis ; (51 Moniliasis ; 
(6) Mucormycosis. 

40TINOMYCOSIS (Nocardiasis, STREPTOTRicnosis) 

/Etiology. — The general characters of the streptothrix group of organisms 
are described in the section on Actinomycosis. It is now recognised that more 
than one of these may be pathogenic for man, and some authors give separate 
descriptions of the forms due to the various streptothrix organisms. At the 
present time there seems little advantage in so doing, since the important 
point in regard to treatment is to recognise that tlie morbid process is due 
to some form of streptothrix infection, the identification of the variety being 
a pathological refinement. The mode of access to the body is at present 
obscure. The organism is found especially in straw, barley and other grains. 
It is believed to enter the body by ingestion or by inhalation. A large 
proportion of cases show the first lesions in the head and neck regions, but 
primary pulmonary cases occur, and are probably more frequent than is 
generally recognised. 

Pathology. — The streptothrix group of organisms produces an in- 
flammatory reaction which leads to the formation of granulomatous tissue. 
This, like the granuloma of tubercle, is very liable to undergo secondary 
changes producing small areas of pus formation or leading to fibrosis. Unlike 
tuberculosis, however, streptotrichosis tends frequently to transgress ana- 
tomical limitations and spreads by contiguity. In the primary pulmonary 
cases the distribution of the lesions is at first very similar to that of tuber- 
culosis, and the disease may extend in an identical manner. In the forms 
due to spread from other organ.s such as the liver, tlie base may be first 
involved, while in cases extending down from the neck the path of the 
infection is easily follow^ed. 

Owing to the tendency of the lesions to spread by contiguity, subcutaneous 
abscesses may form and simulate caries of the ribs. Pleural adhesion is 
the rule, but occasionally empyema results. When a subcutaneous abscess 
ruptures or is opened, the characteristic “ sulphur granules ” may be found, 
although this is not invariable. The skin around the sinuses which result 
is often puckered in a somewhat characteristic fashion. 

Symptoms. — These are in general identical with those of tlie chronic 
forms of pulmonary tuberculosis, as cough, expectoration, which may be 
offensive, dyspnoea, fever and night sweats. The occurrence of local 
abscesses under the skin or the presence of the parasite elsewhere may 
give rise to special features; but these are late developments in primary 
pulmonary cases. 

Complications and Sequelae. — These are usually due to the other 
localisations of the parasite; but in addition empyema and bronchiectasis 
may be mentioned. 

Course. — This is f)rogressi\ and biads eventually to asthenia, emaciation 
and death. 
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Diagnosis. — This can only be established by the discovery and identifica- 
tion of tlic parasite in the sputum and the discharge. The characteristic 
“ Bulphux grains ’’ are not invariably present, and may escape notice unless 
looked for carefully. In any obscure case of pulmonary disease in which 
tuborch' bacilli arc not found after repeated search, the possibility of 
streptotricho.sis should be considered, and direct films should be specially 
exarniued. 

Prognosis. — This is serious, although some cases respond well to treat- 
ment. 

Treatment. —Large doses of potassium iodide should be administered, 
coniinencing with 5 or 10 grains three times a day, and increasing until the 
dose reaches a drachm or even more thrice daily. If the parasite grows well 
in culture, a vaccine may be prepared and employed cautiously, especially 
if the iodides do not act satisfactorily. Surgical treatment of local abscesses 
or of empyema may be required. 

Pulmonary Aspergillosis 

-Etiology. -Infection of the bronchi and lungs sometimes occurs by 
tlir' AspayiHus fumigatuSy more rarely by the A. nididans. The disease 
lias l)een most frequently observed in France, li occurs among pigeon 
breeders and hair sorters and combers. The former acquire the disease 
from the process of artificial feeding, from grains in the mouth to the beak 
of the bird ; the latt<T from the use of rye flour in cleaning the hair. Millers 
and farm labourers have also been the subjects of the disease. 

Pathology. -The fungus induces nodular formations in the lung 
tissu** somewhat rcsemhling aggregated tubercles. Bronchitis, patchy 
lobular consolidation and fibrosis result. Emphysema, bronchiectasis and 
cavity formation may follow. A secondary aspergillosis may occur in 
chrome cases (d bronchitis or lung disease, but is of little clinical im- 
portance. 

Symptoms. —I’rimary aspergillosis produces symptoms similar to those 
of bronchitis, i)ron(*lio-pneumonia or pulmonary tuberculosis, according 
to the localisation and degree of the lesions. The sputum may be blood- 
stained, or definite lia^moptysia may occur. There is generally wasting with 
irregular fever. 

Course. — Acute broncho- pneumonic forms may be fatal in a few weeks 
(T moiitlis. The chronic lesions may extend to years, and arrest with 
fibrosis is not uncoruinon. 

Diagnosis. — The condition has to be differentiated from pulmonary 
t uberculosis, and from other varieties of pneumonomycosis. This depends 
upon the recognition of the fungus by microscopical and cultural examination 
nf the sputum. 

Treatment. — This consists in avoiding further infection, and giving large 
loses of [)ota 3 sium iodide as in streptotrichosis. Open-air measures and 
general tonic treatment are also to be recommended. 

Other Mycotic Infections 

Fungi of the genera Bldstomycei (Oidium, Coccidiouies) iind Spur oUichum 
are well known to produce cutaneous affections simulating chronic gummatous 
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or tuberculous lesions. They may also give rise to pulmonary disease f)rr)- 
ducing symptoms like those of tuberculosis. 

Castellani has described various broncho-pulmonary conditions due to 
species of the genus Monilia, including the “ tea-tasters’ cough ” and “ tea- 
factory cough.” Another fungus, Mucor mucedo, has been found in the 
sputum, and is regarded as pathogenic to man. 

All these moulds produce bronchitic symptoms and mild infections, 
while more severe forms simulate pulmonary tuberculosis. The diagnosis 
in each case depends upon the recognition of the fungus, and the treatment 
recommended is large doses of potassium iodide. 


SYPHILIS OF THE J.UNGS 

^Etiology. — Clinically recognisable pulmonary syphilis is a rarity ; but 
syphilitic lesions occur in the lungs in both the congenital and acquired forms 
of the disease. 

Pathology.--- E\'en post mortem it is often difficidt to establish the 
syphilitic nature of the })ulmonary lesions found in cases of syphilis, owing 
to the fact that they tend to the formation of scars presenting no char- 
acteristic features. 

Congenital syphilis . — The essential changes are - (1) Round-celled in- 
filtration with eventual fibrosis, starting round the bronchi and spreading 
to the inter-alveolar framework ; (2) periarteritis of the smalh‘r arteries ; and 
(3) desquamation and degeneration of the epithelium of the alveoli and 
bronchi. (Tiunmata may be present, but nre rare. SpiroclnTl ji* can be 
demonstrated in the lesions by Levaditi’s method. The microscopic a{)pear- 
ances comprise the “ white pneumonia ” of Virchow and an interstitial 
pneumonia, which is commoner, although both conditions are fre(jU(mtly 
associated. White pneumonia is found in premature or still-born infants, 
and in those dying soon after birth. The condition may be widespread or 
localised. The affected areas are firm, consolidated, smooth and greyish - 
white in colour. There are no interstitial changes, and the consolidation is 
due to the filling of the alveoli with desquamated, degenerating epithelial 
cells. 

In the commoner interstitial form the lung is firmer, harder and darker 
grey in colour, and the connective tissue is mainly involved. To this con- 
dition the term “ pancreatisation of the lung ” has been a])j>lied by Rogers. 

Acquired syphilis . — Syphilitic lesions of the bronclii have already been 
described in the section on diseases of the bronchi. Gurnmata may occur in or 
around the intra-pulmonary bronchi or in the lung tissue. They may be 
single or multiple, and vary in size from that of miliary granules to a hen’s 
egg. They are said to be more common in the deeper parts of tlie lung near 
the roots and in the lower lobe. They undergo changes similar to those 
occurring in gurnmata elsewhere, but tend more to fibrosis and contrac- 
tion than to softening. Owing to these secondary changes, the following 
conditions may result : broncho-pneumonic ])roceases, w idespread fibrosis and 
contraction with pleural adhesion, bronchiectasis and occasionally excavation. 

Symptoms. — Small gurnmata may be latent and give rise to no 
symptoms or signs. When fibrosis occurs, they are similar to those of pul- 
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luonary fibrosis from other causes. It is generally recognised that in rare 
cases a destructive process occurs, formally called “ syphilitic phthisis,” 
and almost exactly similar in its clinical manifestations to those of caseous 
or libro-caseoua tuberculosis. 

Complications and Sequelae. — Syphilitic lesions in the larynx, trachea 
or bronchi may complicate the course. Bronchiectasis has already been 
mentioned, and tuberculosis may occur as a complication. 

Diagnosis. — This is often difficult and sometimes inconclusive. Obscure 
pulmonary signs in a syphilitic subject should arouse 8uspicit)n. The Wasser- 
inann reaction siiould be determined, and other indications of syy)]dlis looked 
for in all fibrosing and d<‘structive lung conditions when no tubercle bacilli 
are found in the sputum. The difficulty of diagnosis is increased by the 
association of sypliilis and tuberculosis mentioned above. 

Course and Prognosis. — Wliere the lesions are localised and can be 
recognised early, the course is favourable if anti syphilitic treatment is 
applied. Where fibrotic changes occur, leading to bronchiectasis, the 
course is less favourable, and in the destructive form it is serious. An inter- 
current t-ul)erculous infection increases the gravity of pulmonary syphilis. 

Treatment. — When a diagnosis of pulmonary syphilis has been estab- 
lished, \dgorou3 anti-syphilitic treatment should be carried out. Its 
beneficial effect is undoubtedly promoted by open-air treatment. In cases 
where tuhercuiosis coexists with syphilis, anti-syphilitic treatment is strongly 
recommended, especially by French physicians. 


NEW-GROWTHS OF THE LUNGS 

Both simple and malignant tumours may occur in the lungs, the latter 
being the more common. 

^Etiology. --Malignant tumours occur more frequently in tiie male sex ; 
aircinorna is rare before the age of 40, but sarcoma may develop in earlier 
years. Si/nple tumours may arise at any age, but are found chiefly in adult 
life. d’h(‘ excitiug cause is unknown. In some cases of malignant growth 
there is a history of thoracic trauma. 

Pathology. - Simple tumours found in the lungs usually arise in the 
bronciiial mucous glands or in the bronchi. They include adenoma, fibroma, 
lipoma and chondroma. Malignant tumours may be primary or secondary, 
the latter being much more common. The primary growths are carcinoma, 
sarcoma or endothelioma. Carcinoma arises either in the bronchi, as a 
coluinnar-ceIh‘d growth, or in the alveoli as a spheroidal-celled carcinoma; 
but pleomorphism is often a marked feature of growths in the lung. Round- 
celled and sf)indk‘-celled sarcomata growing from the pulmonary connective 
tissue are met with, while endotheliomatA are usually derived from the endo- 
thelium of blood vessels and lymphatics, or from the pleura. A primary 
carcinoma of the brea.st, msophagus or mediastinum may directly invade 
the lungs. Secondary carcinoma may have its primary focus in the breast^ 
s tomac h , i n testin oil, -qta n er ras er a'.<?n^(5|T2ajGLaarcQ^ 

most oTfen primary bony growth. Chorion- 
epithelioma and h vper-nephroma also give fb secondary deposits in the 
lungs. 
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Primary malignant tumours are usually unilateral ; but secondary growths 
are often multiple and diffuse. Dissemination in the lungs may occur by 
spread along the bronchi or vessels, and a condition of miliary carcino- 
matosis is at times produced. The pleura is often affected by direct 
extension. Infiltration of, , or pleasure lipoib tbe mediastinal structures 
frequently occurs, 

Symptoms. — Simple tumours are pathological curiosities and, as a 
rule, only produce symptoms when they cause destruction of a bronchus or 
press on mediastinal structures. 

The early symptoms of malignant growths are slight, and consist of 
injl aise witk^-^perliaps* cough and expectoratipn. Later, when the growth 
becomes more extensive and exerts pressure on, or involves the larger 
bronchi, mediastinum or pleura, they are more noticeable. Pain, dyspnoea 
and loss of weight with cachexia usually develop, and the cough and ex- 
pectWaTib'n ’ are *m — Thtrlatter is often of the typical “ currant 

jelly or “ prune juice ” appearance due to altered blood. Microsco{)i- 
cally, groups of large fatty cells, or irregular epithelial cells may be scuui. 
There are usually no definite ph ysical si gns uptil the tumour causes pressure 
uppn.t£e5rpncH,'m^ or deep thoracic veins or nerves. The chest 

wall may bulge locally, owing to the presence of a growth near the surface, or 
it may be retracted if a main bronchus is obstructed. An actual subcutaneous 
swelling caused by the tumour eroding through the chest-wall may be visible. 
Enla rge d veins often run across the chest, and one or other arjii may be 
swojUep or oedematous if .thpr!^,is^ mediastinal obstruction. Vocal fremitus 
is often unaffected ; but is increased when the growth is near the surface, and 
diminished if pleural effusion has occurred. The percussion note*, over a 
moderate-sized tumour is impaired and may be extremely dull. The breath 
sounds vary with the size and position of the growth, and wdth the dis])lace- 
ment or pressure effects produced. They may be weak, or loud and stri- 
dorous. Adventitious sounds depend upon the presence of complications 
such as bronchitis. Some degree of fev^cr often occurs. The suj)ra-clavicular 
and axillary glands arc not infrequently eml^gcd, and evidence 61 malignant 
disease may be present in other parts c^lhe body such as the abdomen. 

Complications and Sequelae. — Bronchitis is nearly always {)res(‘nt in 
some degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema, 
gangrene, haemoptysis and pleural effusion are sometimes observetl. The 
latter is frequently bloodstained. In cases of primary malignant disease of 
the lungs, secondary deposits may occur in other parts of the body. 

Course. — This is progressive, the patient gradually losing strength and 
dying from cachexia or some intercurrent affection. 

Diagnosis. — This is difficult in early cases, and not easy in some 
advanced ones. Difficulties may arise in connection with pulmonary tuber- 
culosis, fibrosis and gumma of lung, aneurysm, pericardial and pleural effusion 
and enlargement of the mediastinal glands due to Hodgkin’s disease or tuber- 
culosis. The whole body should be searched for evidence of malignant 
disease elsewhere. The sputum should be examined repeatedly for tubercle 
bacilli and for cellular elements, and an X-ray examination made of the 
chest. By the stereoscopic method excellent evidence of pulmonary neo- 
plasms is often obtainable. 

Prognosis. A] )art from tliose ensos in which curly iccfygnition muy in 
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suitable ‘unditiMii:; iciidor lobectomy, with removal of tlic giowtli, possible, 
this is hopeless, death f»iciiriiTig ^ few w(‘cks, or being delayed for two or 
three years. 

Treatment. — In cases nnsnitabJe for lobectomy, this can only be pallia- 
tive and symptomatic. U.s(‘less cough sliould lx*, checked by sedative 
lozenges or a linctus. Dyspnoea due to pleural effusion may be relieved by 
tapping ; but the fluid often reaccumulates rapidly. Pain should be re- 
lieved by analgesic drugs, and in the later .stages those containing opium 
or its alkaloids may b(‘ required. Deeq) X-ray trentrnent is sometime^ used, 
and also radium. 


PARAGONIMIASIS 

Synonyms. — Pulmonary Distomatosis ; Lung Fluke Disease ; Endemic 
Hsemoptysis ; Parasitic Htemoptysis. 
iEtiology.— (See p. 3d().) 

Pathology. — The flukes settle down in the lungs and form burrows. 
These burrows may coalesce and give rise to cystic swellings, varying from i to 

inches in diameter. These in turn develop fibrous sheaths and may give 
rise to abscess formation or pleurisy. The adult tiuke is hermaphrodite, and 
lays numerous eggs which measure 100 x TO/x. These are coughed up in the 
sputum, and are easily recognisable owing to their large size. The adult 
parasites are also occasionally found in the brain, liver. lym])h glands and 
jicritoneal cavity. 

Symptoms and Complications. — The onset of symj)toms, after in- 
fection has taken place, is insidious, with cough and expectoration. The 
latter is very constantly blood-stained, and there may be profuse haemoptysis. 
Secondary pleurisy occurs when the cysts reach the surface of the lungs, 
causing pain. Examination may reveal no abnormal signs, at most there 
are a few scattered rales, together with signs of dry pleurisy at one point. 
Later in the disease the characteristic signs of the various complications 
may appear. 

For general, abdominal and cerebral symptoms and complication^, see 

pp. ddO, m. 

Course. — This is chronic : the disease often persists for years, without 
giving rise to any acute disturbance apart from periodic h.Teinoptysis. 

Diagnosis.— Distinction from other forms of ha?moptysis is accomplished 
by discovering the ova in the sputum. To facilitate tiie examination a little 
U'l per cent, sulphuric acid should be added to it. 

Prognosis. — The immediate prognosis is good, the ultimate unfavourable, 
as there is considerable difficulty in eliminating the parasites, and permanent 
damage is wrought in the lungs when they settle there. 

Treatment. — Prophylaxis is important whore the disease is endemic. 
No bathing should be allowed in infected rivers, and all water used for drink 
ing or washing should be boiled or filtered. Crabs should not be' eaten. 
When the disease has developed the patient should move from the infected 
area. Potassium iodide (grs, x-x.\, t.d.s.) is n?conimeuded^ but other treat- 
ment is symptomatic. 
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HYDATID DISEASE OF THE LUNG 

Hydatid cysts may develop in the lung in patients infected by the ova of 
the Tcsnia echinococcus. 

iEtiology, — Man is the intermediate host of this parasite, and becomes 
infected directly or indirectly from the dog. The modes of infection and the 
life history of the parasite are elsewhere considered. Males are more often 
affected, and the condition is commoner among the poor than the well-to-do. 
It is rarely seen in this country except in patients from abroad, especially 
from Australia. 

Pathology. — Hydatid cysts have been described in the lungs in from 
5’6 to 1C)‘8 per cent, of cases of hydatid disease in different parts of the world. 
The right lung is more often the site of the disease than the left, and the cyst 
is usually basic, though it may occur in the upper jmrts of the lung. It is 
generally supj^osed that infection of the lung is usually secondary to the liver, 
the ova reaching the lung through the diaphragm ; but the occurrence of pri- 
mary lung hydatid suggests the possibility of the embryo gaining access to the 
general blood stream, and thus reaching the lung by the pulmonary artery. 
There is, as a rule, a single cyst in the lung, but multiple or multilocular cysts 
are occasionally observed. The cyst may become as large as a cricket ball, 
but usually ruptures before it reaches this size. It has the same structure as 
hydatid cysts of other organs, with ectocyst and endocyst. It may develop 
brood capsules and daughter cysts, but is often sterile in this situation. 

The reactive changes in the lungs are at first irritative and congestive, but 
eventually some fibroid changes occur, producing a more or less definite 
fibroid capsule around the ectocyst. The overlying pleura may become 
inflamed, thickened and adherent when the cyst grow's near tiie surface. 
Rupture may occur into a bronchus, iuto the jdeura, })ericardiuin or jieri- 
toneum, or occasionally into the pulmonary vein. Rarely the contents 
of a small cyst may become iuspissated, thus producing siiontaneous 
cure. 

Symptoms. — Until tiie cyst becomes large enough to cause irritation, there 
may bo no symptoms, ])ut sooner or later cougii and ex{)ectoration develop. 
The latter is iienerally mucoid, and frequently bloodstained. DyspiKca 
becomes apparent and pain results if the pleura is involved. The signs may be : 
diminished vocal fremitus, localised dullness and weak or absent breath-sounds 
and voice-sounds over a limited area, generally in the lower lobe. A few rales 
may be audible round the dull area. Occasionally with a large cyst there 
may be some bulging on the affected side, and “ hydatid fremitus has been 
described. The heart may be displaced in rare cases. Examination by the 
X-rays generally shows a suggestive rounded shadow with very little change in 
the surrounding lung, cxcejd in chronic case-: where some fibrosis may ln‘ 
observed. 

Some degree of eosinophilia is common but not invariable. When rupture 
into a bronchus occurs, there is usually sudden copious expectoration of watery 
fluid containing booklets. Daughter cysts and parts of the ectocyst may be 
coughed up and lead to dyspnoea and even suffocation from laryngeal obstruc- 
tion. 

After rupture, spontaneous cure may result if tiie ectocyst is exjiectorated. 
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More commonly the cavity becomes infected and the symptoms and signs 
become those of chronic abscess (see pp. lOSO, 1081). Iiuj>ture into the pleural 
cavity produces great y)ain, dyspnoea, cyanosis and shock, similar to the 
condition induced by pneumothorax. Rupture into the pericardium or into 
a vein is usually quickly fatal. When ruy)ture occurs into a serous cavity, 
urticaria and severe toxic symptoms sometimes develop. 

Course.— This is generally progressive, though occasionally spontaneous 
cure occurs either before or after rupture. More commonly the cyst causes 
increasing pressure or irritative* symptoms, and eventually rupture or sup- 
puration })roduces acute manifestations. 

Diagnosis. — The clinical features of fiulmonary hydatid may be suggestive 
of puliiiuuary tuberculosis, jeieural eli’usion or new-rnowth. Diagnosis may 
be difficult before rupture occurs ; after this the discovery of hydatid booklets 
or pieces of cyst- wall may establish the diagnosis. In suspicious cases the 
X-ray findings may be of great assistance, and confirmatory evidence may 
be obtained from cytological and serological examination. The former fre- 
quently siiows eosinophiiia, and the latter gives complement deviation when 
a suitabh* antigen, siicli as extract of hydatid cyst- wall, is used. A precipitin 
reaction mav also be obtained with th“. fluid from anothei cyst. 

Prognosis. — The prognosis Ls serious owing to the risks of ru]»ture and 
sufipuration. Spontaneous cure is rar^*, but can occur. After ru])ture intf) 
a bronchus, recovery may ensue, but more commonly abscess formation 
results. Hufjture into a serous cavity is frequently fatal. Karly surgical 
treatment either before or after rupture imjiroves the outlook. 

Treatment. — Aspiration of tiie cyst, either exploratory or therapeutic, 
is to be avoided. If the cyst can be diagnosed and localised before rupture, 
tiie lung should be expos(‘d by thoracotoiiiv, the pleura stitcduMl together and 
the evst incised, the endocyst removed, and the cavity drained. Suppuration 
of a pulmonary hydatid must be treated as a pulmonary abscess. 


THE PNEUMONIAS 

The term pneumonia has been somewhat loosely applied to any in- 
flammatory condition of the lung producing consolidation. When the con- 
solidation "aflta-ts large areas of lung uniformly it is described as lobar pneu- 
monia, and when it is patchy or lobular in distribution it is called lobular 
or broncho- pneumonia. 


LOBAR PNEUMONIA 

Synonyms. Croupous or Pleuro-Pneumonia. 

Definition, --idus i.s an acute infectious disease characterised by an in- 
liammatory lobar consolidation. 

./Etiology. — Predisposiruf cau.s'c.<f.— Pneumonia may occur at any age. 
It is common in cliildren up to the sixth year, tlie incidence being about equal 
in the two sexes. It is commonest between the ages of 15 and 40, when there 
is a preponderance in the male sex of two or three to one. It is also a fre- 

7 » 
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quent terminal malady in the aged of both sexes. It may be doubted 
whether race has much influence, altliough in Ameri('a and in tJie Rand 
mines the incidence and mortality among the black races are both high. 
Pneumonia is met with all over tlie world, but it is more rift* in localities 
with changeable climate and cold winds. Its seasonal incidence is well 
marked; it is uncommon in the summ(‘r and autumn, and is most [irevalent 
from November to March in this country. Although jineumonia is as a 
rule endemic and sporadic in its incidence, it is g(‘nerally admitted that 
localised epidemics occur. Recent studies of its bacteriology lend support 
to this view. Urban conditions, defective sanitation, overcrowding and 
insufficient ventilation all conduce to the incidence of pncuimonia. A yirewious 
attack of pneumonia is an important predisposing condition, since this disease 
seems to confer an increased susceptibility, although this may be pr(‘ceded 
by a brief period of relative immunity. It is not uncommon to obtain a 
history of several previous attacks. Althoug.h the disease oft m attacks thosi* 
in normal robust health, there can be no doubt that debilitating conditions 
and diseases jiredispose to it, among them being clironii* nc])}iritis, diabetes, 
over-fatigue, exjiosure and alcoholic excess. 

Exciting causes. — The exciting cause in most cases is the pres(*nce of 
the pneumococcus of Friiiikel in one of its more virulent forms. It may be 
the only pathogenic organism found in the lung lesions and in the s|mtum, 
but not infrequently others, such as str(*])toeocci, stajihylococci or PfeiHer's 
bacillus are also present. Occasionally these organisms, and others, such 
as Friedlanderts pneurno-bacillus, tin* Bacillus tyfhosus, the gonoccx'cus and 
the B. pertussis, cause lobar consolidation ; but t]ies<‘ conditions should 
be regarded as varieties of ,S(MU)n(iary pneumonia, and diffrK-iitiat td from the 
acute primary condition now under consideration. 

pathogenicity of tiie ])ueumococcus has been 
the subject of an interesting study at the Rockefeller Institute, New "I'ork, 
by Cole, Dochcz, Avery and (dllesp'ie. By st Trjlogieal rt'aetioiis they luive 
separated four types. The organisms of types L, II. and ill. are clearly 
defined and account for about 75 jier c(‘iit. of tin* ttases of pneumonia investi- 
gated. They differ in virulence, type III. producing a mon* s<*rious form 
of pneumonia with a high mortality, Init fortunately it is the least common 
form, ihis organism has a somewhat characteristic morphology and dis- 
tinctive cultural appearanc<is. It is sometimes describrd as the B ncuntucifccus 
ruucosus ^ ‘^rid is probably identical with the Strcjitucoccus inucosus F>chott“ 
mflle?. Specific agglutinating serums exist for each of tliese three types. 
Tyfie TV. is a heterogeneous group of organisms, mostly of low virulence, 
and no coniinon agglutiiiai mg serum exists ior them. It is now g’l'neralK’ 
referred to as grouj) IV. 1 hey are fre(j[ueiilly pr(;s«*nt in the mouth and 
saliva of healthy jiersons, but may c<nis<‘ a mild form of j>]H‘umoiiia with a 
low mortality, and t}i(‘y are commonly found in jiiieunioeocral h'sions in 
other situations tlian the lungs. It is jjrobable that other Is jk-s <‘xist, since 
F. S. Lister found that among the ca.ses he investigated in South Africa 
types 1 and II. were common, but lu^arly one-third of tie* cases were associated 
with one and perhaps two typ(‘s whicL were not described in the New York 
cases. 

The American observers have shown that 40 ]>cr cent, of contacts with 
cases of pneumonia liue to types I. and II. may harbour the corresponding 
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organism for an average period of 23 days, and that they may develop pneu- 
monia from it. They have further demonstrated that a convalescent patient 
may carry pathogenic pneumococci in his mouth for as long as 90 days from 
the onset/ of the disease. Tliey have also found pathogenic pneumococci 
in the dust of rooms in which patients suffering from pneumonia have been 
niirsod, whereas in other rrK)ms only the rolativelv non-viruicnt type TV. 
has been found. The significance of this work is obvious. It conhrms 
the view that pneumonia is an infectious disease, capable of being spread 
by carriers, by the convalescent patient, and by the dust of rooms. 

Although the pneumococcus is the specific exciting cause, its activities 
are often detiirmined by some other factor, such as chill, exposure, over- 
exertion or injury. The presumption is that these conditions lower the 
general resistance of the individual, and thus impair the defensive mechanisms. 
Postmporative pneumonia may be a further instance of this, but doubtless 
some supposed cases are in reality due to lobar collapse. 

Pathology. — Tiic jineumococcus can be found in tin* blood, in the 
pulmonary lesions, and elsewiiere when complications occur. Kecent ex- 
periinentai inv(‘stigatious on animals indicate that tlie avenue, of infection 
IS to the lungs by way of the trachea and bronchi, the blond infection being 
secondary to the pulmonary h‘.sion. Tlds is in o])position to the view, 
current till recently, that infection occurred from the month or pharynx 
to the blood and tlience to the lungs. Four stages are corumonly described 
in the jiFocess by whicli tlie lung becomes consolidated and returns to normal, 
namely, engorgement, red hepati.satioin grt‘v lit‘|>atisaTion and resolution. 

in the stage of engorgement the affected part of the lung is slightly 
enlarged, deep red in colour, and lieavier than normal, although it still 
crepitates and lloats in water. Tin* pleura over it may be injected and 
lustroles.s and may even .show early fibrinous exudate. On section, the 
hypenemia is obvious and there may be some a^(hmia. On .squeezing, frothy, 
bloodstained fluid exudes. Micro.scopically, t!ie engorgement of the 
capillari^^s, the swelling and partial desquamation of the alveolar epithelium 
are the chief changes to be noted. In the stage of red hepatisation the 
affected area liecomes completely consolidated, the general aspect on section 
being remotely similar to liver, hence the name hepati.sation. The pleura 
is now notably inllamed and may be obscured by yellow fibrinous exudate. 
The licpatised area of lung is larger and much heavier than normal and boars 
the i?npress of the ribs upon it. On section, it is seen to be red in colour, 
solid and completely airless. It does not crepitate and it sinks in water 
The lung tissue is found to be more, friable than norntal. On scraping the 
cut surface, which has a granular appearance, a reddish fluid is collected, con- 
taining small fibrinous })lugs, wliich are practically alveolar casts. Micro- 
scopically, the alveoli are occupied by a coagulated exudate rich in fibrin 
and red blood cor{)U8cles, with scanty leucocytes and a few larger cells 
derived from the alveolar epithelium. In the stage of grey hepatisation 
tlie lung tissue, although still solid, airless and non-crepitant, is greyish in 
colour, softer in consistence and still more friable, ddie surface of the section 
is less granular, and on scraping, a j)ale yellowisli, almost puriform fluid is 
obtained. Microscopically, the blood vessels are found to be relatively 
empty, the alveoli are now incompletely filled, the fibrin and red coiqniscles 
have largely disa}>peared, and the alveoli are occupied by leucocytes and 
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desquamated alveolar cells. In tlie stage of resolution, the exudate becomes 
more liquid and its cellular constituents undergo fatty degeneration. The 
liquefied exudate is largely absorbed, althougli expectoration may possibly 
assist in its roinoval. flie lung returns to its normal spongy state and the 
alveolar epithelium is replaced. Some pleural thickening or adhesion may, 
however, result. In very severe and fatal cases, the stage of resolution may 
be replaced by one of purulent infiltration, in which the lung becomes paler, 
softer and in places almost diilluent. Tiie scra[>ing8 are practically ymrulent. 

Although these four stages are described, it should be remembered that 
they are not sharply defined from one another, and tiiat they only represent 
special appearances in a continuous process. Consequently, although the 
major part of the affected area of lung may be charactenstic of any one of 
them, all four stages may be recognisable, especially in cases of a spreading 
type. The base is more often atlected tiian otluT jiarts, and tlie right side 
more than the left, in the ratio of 3 to 2. The unatlected jiarts of the lung 
may show some catarrhal bronchitis, or some degree of collateral hyperreinia 
or cedenia. Pleurisy is an integral part of the affection, but it rnav proceed 
to serous or purulent effusion. Pericarditis and less frtMpifntl v acute 
endocarditis may be found in fatal cases. Pneumococcal meningitis, arthritis 
and otitis are very occasionally observed. The liver and kidneys may show 
cloudy swelling, and the spleen is often slightly enlarged and soft, .laundice 
may be observed, especially in right-sided cases. 'J’he right side of the 
heart may be engorged and dilated. 

Symptoms. — The exact incubation period is not y(*t established, but it is 
short, being probably from 1 or 2 days up to a week. The onset i.s sudden 
and acute, with chill, shivering or rigor in th(‘ majority of cases. Jn chihiren 
convulsions take the f)lac(* nf rigors. Vomiting at the onset is not infrc(]uent, 
occurring in about, one-thini of the cases, i^ess commonly the onset is 
insidious, or is preceded by malaise and catarrhal symptoms, 'i'he tempera- 
ture rises with the rigor, and a.s a rule a short, dry, irritating cough de\'clop8 
quickly, accompanied fiy a severe cutting pain on the affectc'd side. The 
pain often become.s imense, and coughing may cause the ])atient great disiress. 
The cough is {re(|U<mtlv restrained as muen as po.ssible, and tlie breathing is 
rapid and shallow. By tlie second or third day the pain becomes less and the 
cough easier and more effective. 8}>utu!n, which at first is scanty, extremely 
viscid, tenacious and difficult to expectorate, now becomes more abundant, 
although remaining viscid. In typical cases it is characteristically nistv 
at this stage, containing mucus, altered red blood corpuscles alveolar 
epithelium and large numbers of pneumococci. Jn a few instanee.s a small 
but definite haemoptysis occurs. Occasionally the s[»utum is thinner and of 
“ prune juice ” ty}>e. 

Sleeplessness is ofPm a di.stressing symptom, especially in the f‘arlv and 
late stagesl In some cases there are marked cerebral symptoms. Headache 
at the onset is common. Delirium is freqoent, jiarticuhirly in the asthenic 
type, in apical cases, and in alcoholics. In the latter it may be violent and 
is often like delirium tremens. The temperature is usually of high con- 
tinuous type throughout, reaching lOo"^, 104"' and even 105" F. or more on 
occasions, especially in the sthenic type. In the asthenic it is often of lower 
range. Defervescence is by crisis in about GO ])er cent, of the cases. Crisis 
is commoner in the stlienic type, .and occurs more often on the odd than on 
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the even-numbered days of the disease. The most common day for the 
crisis is tiie seventh. It is rare before the third or after the ninth day. At 
the crisis the temperature falls to normal or subnormal in about 12 hours. 
The patient often sleeps soundly at this time and may sweat profusely ; 
respiration is slower and f^asier and the pulse-rate falls. On waking, a dramatic 
change in the condition is usually noticeahh*. Pain and distress are amelior- 
ated, cough is loose and easy, and the patient feels better, although weak. 
Looseness of the bowels anri free diuresis are not infrequent, constituting the 
“ critical evacuations.^* The crisis is .sometimes preceded by a j)seudocTisis, 
in which a ron.siderable fall of temperature occurs, with little or no improve- 
meait in tlie general condition. A slight post-critical rise of temperature 
of 1 ^ or 2^^ F. is sonit‘tiuv s seen, hut as a rule tlie temperature reiriains sub- 
normal f<'»r a f<*w days and slowly rt'tiirns to normal. The [)iilse-rate niay be 
slow for a tiuu*. Lonv'ahvscefiee is uenorally ra])id, althoujih in cases which 
hav«‘ had marked dehrinm, .some mental cordusion may l)e present for a day 
or two. I hder\'escenre by lysis i.s more common in the asthenic tyj^e. The 
terup<*rat lire riunits a,nd ?nay take from 2 to 4 days to reacli normal or sub- 
normal levels. 

'the physical signs vary with the stage of the disease. At first there is 
some resth's.sness, l)ut soon th(‘ patient assuiiu*? a dorsal decubitus, or lies 
more on tin* afTected 8id(n 4 ’Ih* cheeks ar(‘ tiuslu'd. often ma]‘h“rily so on 
the side of the lesion. 'Fhe eyes are bright, but the (‘Xpressirm is one of 
pain or anxi<*ty, A crop of herpes on the lips is very common. The tongue 
is thickly coated and white, becoming dry aiid crackerj in ha<] ''ase.s at a 
later staf_re. The skin feels dry and pung^mtly hot. Tlie ahe nasi ai'c in 
action, and in ciiildren a puff or grunt aceompanie.s each e.xjaratinn, while the 
pause f»)li()ws inspiration, instead *)f e.xpiratiom The resjuratioii and ])u]se- 
rate are increased, the f')rTner di-'proportionatf ly, that tlie pulse respiration 
ratio hocon\e.s or even 2 to 1. iri'^tiuid f»f the ntmimil 1 cu' .o to I. 

In the early stage the pulmonary signs are slight. At the mo-> tliere 
m Ic.sseried moviUTierit and diminislied vocal fremitus over tlie ailetted area, 
with (lubiou.s im]aiirment of note, weak air entrv and possildv a few crepita- 
tions (indii-x). or plfural friction sounds, voted resonance la'ing unaltered. 
Of these, les.sened air entry is probably tlie most common. Slight hyper- 
resonance (if fim f)|>posite Iiing, witli harsli I reathing, may lead to error in 
diagnosis as to the .-^ide atferted. 

Th(' signs of con.'^olidation (hepatisation) are generally apparent on the 
second or third day, exe('])t in ra.ses where tlie disease starts decjdy (central 
pneumonia). There is definite limitation of movement on the affect »*d side, 
which i.s, however, sligljtly increased in sizt*, as can be dennm.strated by 
mensuration. Vocal fremitus is markedly accentuated over tlie affected 
area except in massive pneumonia, and friction fremitus may be palpable. 
The note on percussion i.s dull, but ha.s not the resistant stony cJiaracter 
of that over an effusion. The note abovm or below the c'oiisolidat ed area i.s 
sornetiimes skodaic. The breath sound.s are tubular, and a few crepitations 
may be heard, but frequently adventitious sound.' are absent. In some 
cases a friction rub is audible. Bronchophony and pectoriloquy are usually 
very marked over the consolidat<'d area. The brent h-sininds in other parts 
may be vesicular or harsh, and a few rhonchi may be present. The heart 
is usually in its normal situation, but is sometimes slightly displaced away 
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from the affected side. In later stages the signs of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during lysis, the tubular 
character of the breath-sounds disappears, and they become at first bronchial 
and later harsh or vesicular. Coarse moist sounds, known as redux crepita- 
tions, are heard both with inspiration and with expiration. The dullness 
gradually diminishes, and the voice-sounds return to normal. In basal 
cases, in which the diaphragmatic pleura is involved early, there may be 
pain, tenderness and abdominal rigidity simulating peritonitis, perforation 
or appendicitis. X-ray examination is usually not< y)rae,ti cable, and in any 
case should only be employed where diagnosis is in doubt. It is rare for tlie 
spleen to be sufficiently enlarged to be paljmble. The l)lood shows a leuco- 
cyTosis up to 40,000 or 50,000 per c.mm. in sthenic infections. Blood culture 
may yield pneumococci, although this was succa'ssful in only 30 per cent, of 
cases at the Rockefeller Institute. The urine is diminished in quantity, and 
there is a great reduction in the sodium chloride excretion until the crisis. 
Albumin and albumose are frequently found in small quantities in tlie urine 
during the febrile stage, and a few granular casts may he present . The 
uric acid excretion is increased to two or thre(‘ times the normal, commencing 
the day before the crisis and generally falling to normal during the ensuing 
week. This is probably due to disintegration of the exudate in the alveoli, 
and so forms a measure of resolution, althougii some authorities maintain 
that it runs parallel with Icucocytosis and not with cell destruction. Palmer 
has recently shown that an organic acid of unknown nature is excreted in 
the urine in considerable quantities in many cases of ])neumonia with severe 
intoxication, but estimation of the COg in the plasma sho\vs that the degree 
of acidosis produced is uot great. Pneumoeocci can sometinavs be obtained 
from the urine at the heiglit of the disc^ase. The blood-prf'ssure usually 
falls during the course of pneumonia, and according to G. A. Gibson a sudden 
rise indicates tbe imminence of some com])lication, sucli as delirium, whereas 
a sudden fall suggests the onset of cardio-vascular f>aralysis. 

The disease does not always follow the typical clinical course, and certain 
varieties are described: 

Apical pneumonia. — The consolidation may be limited to the apex or 
upper lobe of one lung. This is more common in children, the aged and 
alcoholics, and is often associated with marked cerebral symptoms. 

Creepiu/j pneumonia (Migratory or wandering pneumonia). — Tlie consolida- 
tion spreads irregularly in one or both lungs. Partial resolution occurs, 
but there is no true crisis, and as successive portions of the lungs become 
invrdved the temperature exacerbates, eventually falling by lysis in cases 
that recover. 

Central pneumonia. — Tlie symptoms and ap|j*.*arance (jf tlie })atienl inav 
suggest lobar pruniuionia, and yet no abnonnai signs can lie dctin^.ted in the 
lungs. In some of these cases there may be a f]ee})-s»‘at ed consolidation, 
whose presence can be revealed by X-rays. A typical crisis may occur. 

Massive pneumonia. — Tiie bronchi, as well as tlie alveoli, may be filled 
with a fibrinous exudate. It is a rare condition and leads to difficulty in 
diagnosis, as tlie physical signs resemble those of. jileurisy with effusion, 
vocal fremitus being diminisliod and breath-sounds weak or absent. The 
heart, however, is not displaced, or only slightly so. 
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Posl-opcrdiiiie. 'pneuvumia.- -ll, is ])rf)bablr tliat a birge proportion of cases 
tliat wcrr formerly (]<*srribf‘fl as j)ost-operati ve pneumonia were in reality 
instauccH of massive lo\)aT eoWapse (see p. lOliH). At times a pneumococcal 
pneumonia follows the administration of a general ansesthetic, but it does 
not. ])reRent any peculiar features. 

Traumalic pneumonia. — I'be fact that an injury to the chest may be 
followed after a shcjrt. interv^al by «'i })neurnonic proccvss in the lungs has long 
b(‘en r(^cognised. The condition was called “ (a>ntii.sional pneumonia” by 
Litt(m in 1881. Kiilbs showed later that the changf^s in the lungs in dogs 
following local trauma were rn.ainly Inernorrhagic, and that, the lung opposite 
to the side injured may be aflrcted by “ contre-coup.’' In the recorded 
cases of traumatic pneumonia two types can be diflerenliated — (1) those 
with hremorrhagic lesions r)nly, ;ind (2) thoso siiowing lijemorrhagic foci 
with a su]H*rimp(jsed baftenal inffcdion. The foniK*!’ rc« over rapidly, the 
latter oftcm h\a(l to a fatal issue. 

Pneumonia in children . — Tiiis often pr(‘S**nts certain characteristif' 
features. Tliere is rarely any sjnitum, thc^ ex])ectoration being swallowed. 
(..Vmvuhsiuiis at the onsid arc common. The lesion is often at the apex of 
t}i(‘ lung, (’erebral synij)toms are frequent, and cmpvema or otitis media 
often occurs as a eomj dicat ion. 

Pneutnonia in the aged . — This occmis frequ<*ntly as a t erminal infection, 
often It'ading to a rajdd and comparati V(‘ly ]>ainless death. The onset may 
be insidious and the ]>hvsieal signs .slight. 

Tn pneumonia in the insane^ lobar consolidation is often observed, 
without marked constit iitional dist ui banc(‘ other thati fever. 

Secondary pneamdyiia, -- hohav pneumonia may develop during the 
couise of ceitain ai'Utt* specitie fevers, n(4abi\m'n: eric, t \-])hus and plague. 
It IS doubtful whether a true lobar pneumonia occurs in influenza, the con- 
dnion to which the name inlliienzal pneumonia is aj)[*lie(l being due to 
coalescing lobular pneumonia with Icemorrhagic ext rava- ations. 

Complications. — Delayed resolution not irifrequentl v occurs, the signs 
of consolidation [lersisting for weeks instead of days, brequent careful 
examinations should be made and possible errors in diagnosis considered, 
such as tlie presenci* of tuberculosis or empyema. Gangrene and abscess 
.‘ire rare but recognised complications. 

Dry pleurisy is an invariabie aecompaiiiment when the consolidation 
readies the snrfai'e, and in a (‘onsiderable proportion of cases slight serous 
effusion occurs. Tins occasionally beconars frankly purulent and an empyema 
results. Bronchitis is common and may be due to a complicating secondary 
infection. Cardiac failure is a grave occurrence and can be recogniseil by 
increasing cyanosis, lividity and dys])ncea, with signs of enlargement of the 
right heart and with enfeeblemeiit of the heart-sounds. Pericarditis is not 
very uncommon and is a serious complii ation. It may be dry or jiroceed 
to serous or purubmt <‘f[usion. Acute endocarditis, sometimes of infecti ;e 
typo, occurs. Abdominal complications are comparati vely rare. They in- 
clude pneumococcal jierit onitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually rapidly fatal. Meteorism is more 
common and, although serious, is more ainenahle to treatment. Jaundice, 
due to catarrh of the bile-ducts, or to ha 3 molysis, is sometimes present. 

Pneiimococi’al meningitis supervenes in rare cases, and is invariably 
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fataL Delirium lias aljrady been referred to, and is especially serious wlieii 
occurring in alcoholics. Peripheral neuritis has been described, but is very 
uncommon. Otitis mecba and arthritis, proceeding sometimes to siijipura- 
tion, occur as complications, both being commoner in children. A jiarotitis 
sometimes going on to suppuration, is an occasional and serious complica- 
tion, especially in old people. During convalescence, thrombosis of th(‘ 
veins of the legs may occur in rare instances. 

Sequelae of lobar pneumonia are uncommon. Perhaps the most remark- 
able is the liability to subsequent attacks. Some permanent |)leural thicken- 
ing or adhesion may occur, and after an empyema the usual sequelae may 
result. Pulmonary fibrosis (chronic interstitial jmeiinumia) is rare, especially 
in comparison witli its frequency after broncho-])neunioma ; this may leatl 
to bronehieclasis. 

Course. — Tlu* course* (h'jiends on the typ^^ and virulence of the infection 
and on tlu* resistance of the patient. In a ty[>ieal sthenic case, consolidation 
IS well established by the si'cond or third day, deferveseiuice by crisis occurs 
usually on the seventii day, signs of resolution become ajiparent a day lattT, 
and all signs clear u]) within 14 days of tlie onset. In astlienic eases the 
course is less tyjiical and often prolonged to 9 or 10 days, def(‘rve.scen(a; 
occurring by lysis. In fatal cases, death commonly ocimrs between the 
fourth and tenth days, although severe eases may prove fatal as (uirly as 
the first or second day. After the tenth day a fatal result is generally due 
to com])lications. An abortive course is d<‘scribed, in which typical symptoms 
occur with slight ur indefinite signs, the temperature falling by crisis witliin 
36 hours, followed by rapid recovery. This grou]) includes the “ maladie 
de AVoillez.” It is difficult in many instances to establish the true causation 
of such cases. 

Diagnosis. — When t he disease is well e.stablished and the hislorv is avail- 
able, diagnosis is as a lule easy. To })rove the j)neuin()(a>ccal origin, sputum 
examination, lung puncture, or blood or urine culture is necessary. It wtmld 
seem probable that in the future the investigation of serum reactions will 
be necessary to est ablish the type of pneumococcus concerned as an essential 
to specific treatment. 

At the oii.set, esjieeially before the signs of eon.solidation d(‘vel(q>, ditli- 
culties in diagnosis often occur. The initial rigor or convulsion with voiiiiting 
may suggest .scarlet fever. In children, especially those with early apical 
pneumonia, headaclie, vomiting, convulsions, head retraction, squint and 
even slight Kernig’s sign ma}^ lead to an erroneous tbagnosis of meningitis. 
Pain in the side and cougli, the altered pulse res)>iratioii ratio, and the 
presence even of .slight abnormal physical signs in the chest, usually suffice 
in both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal 
condition, such as appendicitis or perforation of a gastric ulcer, owing to 
referred abdominal pain, sometimes with rigidity. The diagnosis may be 
very difficult, and laparotomy has not infrequently been c-arrit‘d out in error. 
Tlie history, the pulse respiration ratio, the absence of tenderness on rectal 
examination, and the presence of piilmonary signs usually enable a correct 
decision to be made. 

Influenza may start acutely and simulate pneumonia, but the distribu- 
tion of the signs and the examination of the sputum generally serve to dis- 
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tinguish between tlieni. rypboid fever less often gives rise to difficulty, 
but some cases of ymeumonia [)ass quickly into a typhoid state, while some 
cases of typhoid fever develop consolidation in the first week. 

When consolidation is well established, the chief conditions to be differenti- 
ated are — (1) BronclK)-j)neurnonia. The sIowh^t onset, the more prolonged 
course, the bilateral patchy {)hysical signs, and the marked ]:>redominance of 
the bronchitic manifestations usually suffice to differentiate this group of con- 
ditions. (2) Secondary pneumonias, such as those in plague, typhoid fever, 
and influenza, can be diagnosed only from the histf)ry,the associated symptoms 
and signs, and from th(j bacteriological (examinations. (3) Friedlander’s 
pneumonia is rare, its coiirse is sliort, its i^rognosi.s grave, and it can only 
be naeognised by bacteriological iiiV(‘stigation. (4) Massive collapse. The 
diagnosis of this c(mdilion and its differentiation from yjneumonia are dis- 
cus.sed on pp. Ififfp. (.o) Aculo [mcumonic tuberculosis. The onset 

and (‘ally signs may b**. i(i(‘ntical with those of pmuimnnia. The persistence 
of the f(‘\'cr, its t(‘nd'‘n( V to l)(‘coirH‘ remittent (>r irit(‘rmit1ent , and th** 
occuiTenc<* <d iiie},t sweats siiould sugg(‘'t look'ing for tuberelr^ l)aeilli in the 
sputum. ((») Ph'ural effusion and emj»ycnia. 1 )itlerentiatioTi is generally 
(-asy, except in (’ases (d massiv(> pia'umonei. Invent ign t ion of the ])osition 
of tlie (‘ardiac iinpuls<‘, and (d' vc»cal fremitus and res* >iianc(', affords the 
most valuable aid. Grocco's triarngle may also assist. In som(‘ cases the 
diagnosis can only be (*sta]>lish('d ]>y the (exploring n(‘<‘dle. (7) Infarction 

of the lung in cardiac disease, causing pain. <a»ugh, blood-stained (‘Xpectora- 
tion. and dys]Ui(ea, may simulate piieuiiHUiia. 4'h(‘ absence of fever, tlie 
presence oi the cardiac comlition and the localised physical signs are generally 
cjiaracteristic. ((^) Acute o'dema of the iun;r. especially in mitral sKmosis, 
iiuiN' suggest piK'timonia. Fever is general! v absent, tlie sputum is typical, 
and the primary cau.se may be apfiarent. An attack of ]*aroxysinal tachy- 
cardia mav giv(' rise to difficulty, when it leads to dulln(*ss and crepitations 
at the bases, but careful (‘xainination should establish the very rapid action 
of the heart and the (‘\ idenee of venous engorgement in other parts. 

Prognosis. —Lohar pneumonia is a serious {iis(‘ase, with a high mortality 
rate. This is [^rofoundlv influenced by age. It is but little fatal in childhood, 
except in the first years of life. After the age of 60, it may show a mortality 
of 60 to 80 p(*r cent. The New York investigations at the Rockefeller In- 
stitute have demonstrated tlie importance of tlie type of pneumococcus in 
prognosis ; thus, it was found that tlie mortality of cases w^ith types I. and 
II. was about 25 to 30 per cent., of those wdth type III. 5t) percent., and of 
those wdt h t vpe IV. only 12 p(‘r cent. 

The previous habits and history of the f>atient inffuence prognosis con- 
siderably ; chronic alcoholism douliles tlie risk of a fatal issue, and the outlook 
is grave in patients who are the subjects of diabet('s, chronic cardio-vascular 
disease, nephritis, marked didiility or obesity. Unfavourable indications 
during the course of the disease are ]>rofoiind toxamiia, a pulse-rate persist- 
ently 130 or more, a blood-pressure in millimetres of mercury low^w than the 
fiulsc-rate, and a temperature remaining at 105^ F. or over for several days. 
Absence of the usual leucocvtosis is generally of sinister import. Dilatation 
of the right heart, with cyanosis progressing to lividitv, is most grave. Modern 
statistics confirm the traditional view that labial herpes i.s a favourable 
prognostic sign. 
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Of complications, meningitis is invariably fatal, while infectiv(i endo- 
carditis is extremely grave. Cases with abscess or gangrene, althougli serious, 
sometimes recover, especially if operative treatment is practicable. The 
prognosis of those with pericarditis is serious, but not uniformly unfavour- 
able. Cases with bilateral erapyemata show a high mortality. Late 
delirium is a very serious indication. 

Treatment. — Prophylactic . — Prophylactic vaccination lias been used 
with success by Lister in South Africa. He employed a triple vaccine, made 
from three types, and gave GOOO millions of each. Three injections were 
made at weekly intervals. 

When a case has occurred, all contacts should have a throat examination, 
and if virulent pneumococci are found a suitable antiseptic mouth wash 
should be used. Quinine preparations have a high ]>neumococcicidal action. 
The best is optochin or ethyl-hydrocupreine hydrochloride, or else (juinine 
bisulphate in a dilution of 1 in 10,000 with liquor thymolis liiluted 1 in 10. 
The room in which the paiient has dev(dope(l the disease should be disin- 
fected afterwards. If possible, no ease of pneumonia sliould be nursed in a 
general ward of a hospital. ;ind the doctor and nuioc in attendance should 
wear gauze masks. All sjuitum should be disinfected. Tiu‘, ])atienl should 
lie in a narrow bed away Iroru a wall to facilitate nursing. The room sliould 
be well ventilated, and the tem]>erature maintained at GO' to Gb"^ F. Treat- 
ment in the open air is not advisable, except in very mild weatluT. Two 
important factors are rest and sleep. The patient should, therefore, be 
disturbed as little as possible by tJie examination of tiie physician and by 
the attentions of the nurse. He should not, however, be allow(*d to lie flat 
all the time, to avoid basal congestion. The diet should be restricted to 

S and semi-solids, eggs, milk, meat extracts and the various invalid 
being given up to^2 or_3j)ints in the 24 hours. Too much milk should 
be avoided, as it is liable in adults to cause indig(‘stioii and tiatulenec. 
The iffitating cough, whicli induces such intense y)aiii, sliould be checked 
by a sedative linctus, or by lozenges, but it may be necessary to inject 
jVth grain heroin, or even j^th grain morphine to relieve pain and to induce 
sleep in the early stage. Local applications to the chest help to relieve pain. 
Usually hot linseed poultices to the back and side are employed, but anti- 
phlogistine applied on lint does not require such frequent changing and 
disturbs the [»atient less. A pneuiiionia jacket is [)reierreti l>y some, oy others 
the icc poultice or ice-bag is found very soothing. A dose of calomel sliould 
be given at the onset, and the bowels should be opcjxcd (dther by a 
laxative or by a small soaj) enema. 

Medicinal treatment has probably but little inlluence on the course of th(‘ 
disease, iihd sliould be in tiie main sym])tomatic. In tiie earlv stage*, a 
simple saline diaphoretic mixture may give comfort by promoting the action 
of the skin and by rendering tin* sputum less viscid. For this ymryiose inp 
ammon. acetat. 3ij, potass, eitiat. grs. xx, sy'’U{>. aurantii “ji and water to the* 
ounce, may be given every 4 to 6 hours. The use of depressaiit drugs, such 
as tartar emetic, aconite, or pilocarpine, although formerly recommended, is 
now generally discarded. Expectorants such as ammonium carbonate or 
iodide of potassium in doses of 3 to 5 grains are often recommend (?d after the 
second day, but are of doubtful utility. Potassium iodide in doses of 5 to 
10 grains, with creosote 5 minims, in a mixture, had a recent vogue, but it 
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may be doubted whether its beneficial effects are commensurate with its 
unpleasantness and its bad influence on appetite and digestion. 

Cardiac embarrassment and failure are the conditions requiring the most 
active treatment in this disease. A careful watch should be kept upon the 
colour of the j)atient, the condition of the pulse and the size of the heart. 
Digitalis, in doses of 5 to 15 mininis of the tincture, may be added to the 
mixture, or given witli^fi rand yr Camphor grs. xx, in sterile olive oil jij* 
be given hypodermically ev(‘ry other day, or .smalhtr doses may be given once 
or twice daily. If signs of acute heart failure occur, str opha nthin gr. 
may be given intravenously, or digitalin gr. with st itcFi n i n e sul pha te 
or hydrochloride gr. to hyj)odfTmicariy. The latter may b(i repeated 
in from 1 to fiTiouTS if necessary. Str^Tdinine may be given in doses of gr. 

every 4 iK)urs, and is oft(m very useful. Otlier cardiac tonics which may 
be emplo^'ed hypodermically are [lijuitrin | to 1 c.c., nr adrenalin 5 to 10 
minims of 1 in 1000 solution. Alcohol Is often useful j it should j]ot be given 
toq.^cariy :n t he attack, but wljerc "there are indications of Incl]nent cardiac 
weakness I to fi ouni es daily may be given, and this ev(*n to a]('oholics. 

Oxyg(m inhalations may he helpful in any case where t liere is distress or 
cyanosis. It should be warmed, and may be bubbled through alcoliol or 
adminisk'red more economlcalTy through a nasal tube. Venesection to the 
extent of 10 or 12 ounces is of some value if there is lividity from right- 
sided engorgement, especially in sthenic cases. As a lule it is best not to 
interfere with tie' temperature by antipyretic drugs and measures unless it 
remains over 104'' F., when sponging, (dlher tepid or cold, should be tried. 

Slecj)lessucss is a fre(|U<*ril aiei di.-.; ressuig symptom and rtM|iii:'es treat- 
ment. In the early stages 10 g^rs. of Dover's powder or an injection of mor- 
phine or heroin are usually efiective. In the later stages, morphine should 
only be giveii with care, and tlnm in asTcIcIatlon wlOr atr{>}'ine gr. to 
,1,-, and stryefinim* gr. to i^araldehydi' .dij with syrup of orange in 
2 ounces of \vat('r, is safe and often (iffecti v(u Chloralamide grs. xx to xxx, with 
bromides may be tried. In cases with delirium an ice-cap should be applied 
to the li ead, and the patient sponged with tepid water. Morphine may be 
necessary, and in severe cases hyoscine, gr. loo, may he injected ; but the 
latter is a dangerous drug and the patient’s condition should be watched, 
and st rvehnine administered if necessary. Tympanites, when present, is dis- 
tressing and exhausting, and should be treated by passing a rectal tube or by 
the administration of an enema of asafoetida or a turpentine wash-out. 

SnccLfic.- V arums serums iiave been introduced and employed with 
varying success. The researches at the Rockefeller Institute afford the 
explanation of the discordant results, and promise to put this matter on a 
scientific and practical basis. So far an efft‘Ctive serum seems to have been 
obtain<‘d onlv for typo 1 .. although serum has been prepared for type 11 . 
buf Tsless effc(*tiv('. At ])reseiit antis(‘ruins have not Been bbtclihec! ?or Type 
111. and grouf) IV. Consequently, if it is proj)osed to omjjloy serum treat- 
ment, it is necessary first to d<‘termine the typo of ])n('iimoeoccus concerned 
by serological t(*sts. The patient’s sensitiveness to the seruiij, then 
be det(‘rmined by an intradermic injection of 0‘02 c.c.. of se|:i4m 

(diluted With saline), and if he shows a naiction lie must be desensitised 
by smaTTinjecTio'hs To prevent anaphylaxis. I’he serum is then diluted with 
an equal volume of warm sterile saliiic and 10 to 15 c.c. injected 
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at the rate of 1 c.c. a minute, followed by 90 c.c. more during thc' 
next quarter of an hour. This dose is repeated every 8 hours until 
improvement occurs. 

Vaccine treatment is recommended by some, but the results are generally 
disappointing during the acute stage. A common method is to give 20 
millions of a stock pneumococcus vaccine, and then to use an autogenous 
one as soon as it can be made. Sensitised and detoxicated vaccines have 
also been prepared. Vaccines seem to be more valuable in cases of delayed 
resolution. 


BRONCHOPNEUMONIA 

Synonyms. -Lobular Pmminonia ; Catarrhal Pneumonia ; Ca])illary Bron- 
chitis. 

Pulmonary consolidation of lobular distribution occurs in a variety of 
conditions which have little else in common. A satisfactory classification 
is at present difficult. Thc term capillary bronchitis is misleading and should 
be regarded as obsolete, since any inflammatory condition affecting thc finer 
bronchi is invariably associated with alveolar changes. For convenience 
the following varieties of broncho-pneumonia may be described : (1) Primary. 
(2) Secondary. (3) Aspiration or deglutition. (4) Tuberculous. 


1. Primary BnoNcno-rNEUMOMA 

iEtiology. — This form almost invariably aflccts infants under 2 years 
of age, in whom a lobular pneumonia seems sometimes to occur under con- 
ditions which would induce lobar pneumonia in older children or adults. 
It occurs equally in tlie two sexes, and is commoner in thc winter and the 
spring. Rickets, malnutrition and debility are preebsposing conditions, 
but it sometimes develops in healthy robust infants after expo.sure or chill. 
The pneumac,Qt?t?Vs is the organism usually found, either alone or in associa- 
tion with others, such as streptococci, staphylococci, the Micrococcus catar- 
rhalis or FrieciJiua4ei:’s.pi)epnio-bacillus. 

Pathology. — Widely scattered jiatches of consolidation are found in one 
or both lungs. These may be small and se])aiated by areas of collapse or 
emphysema. Occasionally they are almost confluent, and at first sight 
appear like lobar pneumoida, constituting the pseudo-lobar form ; but 
careful observation shows that the distribution is lobular and that zones of 
incomplete consolidation or of normal lung tissue se])arate the solid areas. 
If the process reaches the surface some degree of pleurisy is present, althougli 
this is less than in lobar pneumonia. 

Microscopically, the appearances approximate to those of the lobar 
form ; the alveoli are found to he filled with exudate, in which leiicocvtes 
and desquamated epithelial cells are present, together with some fibrin and 
red blood corpuscles. Catarrlial changes are also present in the bronchi. 

Symptoms. — The onset is acute, with vomiting and chill, or convulsion, 
as in lobar pneumonia. Cough, cyanosis and dyspnoea develop rapidly. 
There is no expectoration, since infants and young children swallow the 
sputum. Cerebral symptoms simulating meningitis are common. The 
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temperature rises quickly to 103°, 104° F., or higher, and the range is of the 
same charact er as in lobar pneumonia. Defervescence by crisis is the rule. 

Tlie piiysical signs are variable. In cases witli widespread consolidation 
they are very similar to those of lobar pneumonia, with dullness, tubular 
breathing, increased voice-sounds and crcjjitations. In other cases-, although 
the aspect of the infant appears characteristic of pneumonia, with rapid 
breathing, cyanosis, reversed rhythm of iiis])iralion and exj)i ration, sucking 
in of the lower ribs and dilatation of the alae nasi, tlie signs are more scattered. 
Tubular breathing and increased voice-sounds may only be heard in localised 
patches, especially in the lower lobes. Crepitations are commonly present, 
and rlicmchi may be audible over both lungs. 

Complications and Sequelae. — Tiiese are similar to those of lobar 
pneumonia. 

Course. — This is usually short, the temperature falling by crisis in from 
3 to 7 days, but it may be more prolonged and be suggestive of tuberculosis, 
or some otluu- form of secondary bronchitis. 

Diagnosis. — Primary broncho-pneumonia has to be distinguished from 
the lobar form, to whicdi aeiiologically and pathologically it is so closely related. 
The acute onset without previous res}>iratory sym]>toms will suggest its 
primary cliaracter, while the patchy distribution of the signs generally 
sullices to establish its lobular distribution. In pseudo-lobar forms, this 
differentiation may be almost iinpOvSsible during life. The cerebral symptoms 
at the onset, and the early absence of pulmonary signs may give rise to 
diflieulty, as in tlie first stage of ]ol)ar pneumonia. 

Prognosis. — The prognosis of primary broncho-pneumonia is generally 
favourable, except in very young or del)ilitate(l infants. 

Treatment. — This is practically identical with t hat of secondary broncho- 
pneumonia in cliiMren. 

"2. Secondary Broncuio- pneumonia 

111 this condition there is inflammation of the bronchi, spreading down 
to and involving the alveoli. It is generally a catarrhal process, but may go 
on to sef>tic or suy)[)urative manifestations. 

^Etiology . — A seeoiidary broncho-pneumonia may occur at any age, but is 
much mole common in early and advanced life. It is equal in its incidence 
in tlie two sexes. It frequently occurs as a complication of measles, whoop- 
ing-cough and influenza, less commonly in cases of diplitheria, scarlet fever, 
plague and the enteric grouf). A bronchitis starting in the larger tubes may 
spread downwards to the alveoli. Broncho-pneumonia may develop during 
the coujse of acute gastro-enteritis. A secondary broncho- pneumonia 
occurs as a terminal infection in many old and debilitated persons and in 
those with chronic wasting or cachectic diseases, and also in chronic cardio- 
vascular conditions, chronic renal disease and in many progressive nerve 
degenerations. Any septic process may produce a metastatic broncho- 
pneumonia. This occurs in association with otitis media, suppurative 
processes about the appendix or Fallopian tubes, and cerebral abscess. 

Bacteriology , — This is, as might be expected, very varied. Streptococci 
are ff^qilt^Kfly pre^sent, generally associated with other organisms, such hs 
the pneumococcus, PfeilTcr’s bacillus, .staphylococci and those found in 
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catarrhal conditions of the upper air-passages. The B, joer^usais may be 
found in oases associated with whooping-cough, the B. pestis in plague, 
and occasionally the B .d^hiheriw \n diphtheritic broncho-pneumonia. The 
importance of Friecllamler s™]?. pneumoniiE was formerly over-estimated in 
this connection. 

Pathology. — When, from any of the above-mentioned causes, an in- 
flammatory process reaches the finer bronchi, the alveoli become affected in 
three dillerent ways. Owing to the blocking of the bronchi by secretion or 
exudate, small areas of collapse of lobular distribution are produced. The 
inflammatory process extends into some or all of these, and areas of lobular 
consolidation result. Not infrequently the adjacent groups of alveoli become 
distended and are thus in a condition of acute emj^hysema. The lungs are 
normal in size or sliglitly enlarg(*d. The surface presents a somewhat 
uneven, mottled appearance. There are small projecting ]^atcheR of firmer 
consistence and reddish -grey colour, due to the consolidated lobules. 
Adjacent areas may be depressed and slaty blue, from lobular collapse, while 
the intervening lung tissue is normal or pinkish and emphysematous. There 
may be dimness or slight roughening of the pleura where the consolidated 
areas reach the surface, but serous or j)urulent effusion is uncommon. On 
section, the lung is found to be congested and sometimes cedematous, especi- 
ally at the bases, while the bronchi exude pus or rnuco-pus from their cut 
ends. The reddish-grey areas of consolidation are found to vary in size 
from a pin’s head to a liazel nut. They are generally more abundant in 
the lower lobes, especially posteriorly. The consolidated and colla})sed 
areas both sink in water, and do not crepitate. Tlu're is often some peri- 
bronchitis, and the bronchial glands are usually enlarged. Microscopically, 
the finer bronchi and the consolidated alveoli are found to be filled with an 
exudate containing largo numbers of b‘ucocytes and desquamated, pro- 
liferating epithelial cells, but in which few red blood corpuscl<*s and little or 
no fibrin are found. 

In the very acute condition to which the name capillary bronchitis was 
formerly applied, consolidation may not be apparent, but microscoj)ic,aI 
examination invariably demonstrates the involvement of the alveoli. In 
influenzal broncho-pmaimonia tlio pathological changes probably commence 
as an exudative bronchiolitis, associated with capillary hfomorrhages. 
Secondary infections are probably responsible for the consecutive broncho- 
pneumonic process, which results in flooding of the alveoli with an exudate 
containing red cells, but little or no fibrin. 

Symptoms. — In the cases ensuing on bronchitis in infants or old people 
(formerly called capillary bronchitis), initial symptoms may be slight, and 
simply those of ordinary bronchitis, namely, malaise, sliglit fever and cough, 
with or without expectoration. The implication of th(‘ fin(!r tiilx's and 
alveoli is usually marked by a rapid rise of I emperature, great j)rostration, 
quick breathing and an irritating, persi.steiit and often ineffective cough. 
In children, the alae nasi work, the lower ribs are sucked in, and the pneu- 
monic type of breathing develops. The patient becomes cyanosed, the pulse 
is rapid, 120 or more, and the respirations 50 or 60 per minute. The physical 
signs are in general indistinguishable from those of primary broncho-pnue- 
monia, but breath sounds are often harsh and puerile, while tubular breathing 
Is not heard, or only in very localised areas. In old f)ec)pi(‘, cyanosis, rest- 
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lessness and delirium may occur, and later the coucjli may become less 
frequent, the patient being drowsy and tending to sink down in the bed, 
whereas previously there was orthopno^a. d'hesc* symptoms are ominous 
and indicate failure of the respiratory centre. 

The physical signs are often those of bronchitis, harsh or weak inspira- 
tion and prolonged exjaration, sibilant and sonorous rhoiichi and crepitations 
or cre])itant rales esj)ecially at the bases. Patches of tubular breathing 
with increased voice sounds may develoj) but are not always present. 

In other forms of secondary broncho - pneumonia similar sym])toms 
and signs develop more insidiously in the course of the primary disease. 
Broncho-[)neumonia should be suspected when cough, expectoration and 
dyspnoea, together with a remittent type of temperaturti, develop in the 
course of an acute sj)e(uf]c fever or other severe illness. In all forms, anorexia 
is common, the mouth and tongue become dr}', and thirst is complained of. 
The urine presents the usual high-coloured, concentrated character of febrile 
conditions. It is often diminished in quantity, may contain a small quantity 
of albumin, and not infrequently depo.sits urates. 

Complications and Sequelae. — These are relatively infrequent. Pieuri.sy 
may proceed to elTusiou, and when this occurs it is often purulent. Abscess 
and gangrene are rare, but develop rather more frequently than after lobar 
pneumonia. Otlu-r com])lications, such as pericarditis, endocarditis, menin- 
gitis and iiejilirilis, are probably dm* to blood-borne metastasos. 

The most important sequel is pullUOli^iy iibio^is, which is often the origin 
of bronchi(‘ctasis later in life. Pulmonary tuberculosis is frequently described 
as a seqm‘1, es})ecially after measles, and may la* due to inflammatory changes 
in the bronchial glands activating a cjuiescent tuberculous dejiosit there. 
In many cases of tula rculosis described as following on broncho-pneumonia, 
it is more probable that the original lung aiI(a-tion was tuberculous. 

Course. — Secondary broucho-piKUimonia generally has a longer course 
than (*ith( r the primary form or tlie lobar variety of pneumonia. The fever 
often persists in remittent type for two or three we(*ks, and sometimes even 
for two or three months, although in this case tuberculosis should be sus- 
p(‘cted. The decline is almo.st always by lysis. Convalescence is often slow, 
tli(‘ patient ])eing left thin, weak, anaemic and debilitated. 

Diagnosis. — The develoj)ment of pulmonary .svm{)toms, and of more or 
less eharacttaistic ])hysical signs in tlie course* of measles, whooping-cough 
or one of the* other disease's irn'iitioru'd above, usually renders the diagnosis 
easy. Ditlieulty may arise in r(‘gard to tuberculosis, which in one form 
y)rodu(‘(‘s lobular ]>ncumonic lesions with svmptoms and signs indistinguish- 
able froTu other varieties of secondary broncho-pneumonia. In any case 
where tin* fever lasts more than three weeks, or wliere the signs show no 
tendency to resolvt* or are chiefly apical, tuberculo sis should be suspected. 
Unfortunately in children sputum is rarel y a vaiTaBle’. An attom]>t is some- 
times madf* to obtain it on gauze held in forceps, after exciting cough by 
touching the fauces. The mucus in the fauces mav also be examined for 
tubercle bacilli. The diagnosis may, liowever, remain doubtful, until signs 
of 8oft(*ning become established. 


Bronchitis rarely gives rise to difliculty. The fever is usually less high, 
and oT sTioftcr duration, while tlie plivsical signs are different, signs of con- 
solitlation Ix'ing entirely absent. U^^o.static pneumonia may have to be 
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considered. There is usually some obvious cause for this, such as cardiac 
disease and failure, or prolonged confinement to bed. The temperature is 
generally lower and the distribution is lobar. 

Pleucal efiEusion and euij_>yema can generally be differentiated by the 
alteration of vocal fremitus and the displacement of the cardiac impulse. 
In case of difficulty the exploring syringe enables a distinction to be made. 

Prognosis. — The prognosis in secondary pneumonia is serious. Many 
deaths occur from this complication in the acute specific fevers, particularly 
with measles and influenza. Even the form following on severe bronchilis 
is frequently fatal, especially in old peo])le and in wrongly fed or debilitated 
infants. The development of delirium, of a pulse-rate over 150, of marked 
cyanosis and dyspnoea are unfavourable. In old pcoj)h‘, drowsines.s, siuldng 
down in the bed, and cessation of cough are very grave indications. 

Treatment. — The treatment is very similar to that of lobar pneumonia, 
except that stimulant and expectorant drugs may be necessary from the 
first. At the present time there is practically no difference in the metliods 
of treatment aj)plicable to the primary and secondary forms, although, as 
the means of specific treatment become more developed, there is hope for 
the discovery of specialised methods. 

The patient must be in bed, and the ])osition sliould often be changed 
so as to prevent hypostatic congestion. The room should be well ventilated, 
but without draughts, and the temperature kej)t at 65° F. both night and 
day. In the early stages the air may be moistened by a steam kettle, but 
the use of a tent is generally to be avoided. Poultices sltv. now less generally 
employed than formerly, especially for children, and a liglit pneumonia jack(‘t 
of Gamgee tissue is usually preferred. The diet should be restricted to tiuids 
and serni-solids, as in pneumonia. Stimulants may be given early if tlie 
pulse becomes weak, in dostis of 10 drops of brandy every 2 liours to infants, 
and quantities up to 4 or 6 ounces in the 24 hours to old peojde. The dry, 
distressing cough at the onset may be loosened by giving a simple alkaline 
febrifuge mixture, such as liq. ammon, acetat. ~)ij, j)ot. citrat. grs. x, sod. 
bicarb, grs. x, with flavouring ag(*nts, such as a syrup of tolu and ciiloroforra 
water. Later, ammon. cai b. and vin. ipecac, may be given, but larg(' doses of 
expectorants are t o be avoided because of their irrit ant effect on the stomach. 
Opiates should not be administered except as tinct. camph. co. or possibly 
Dover’s powder in the early stages. In infants they should not be given 
at all. 

When in infants or children, the, bronchi are becoming blocked by the 
secretion within them, as evidenced by increasing dyspiuua, an emetic should 
be given. For this purpose vin. ipec. or ammon. carb. in emetic doses is 
the most effective. In old peojile, ammon. carb. may be given in milk in 
doses of grs. x two or three timc.s a day, and energetic counter-irritation 
applied to the bases by means of turpentine slupes, dry cupping or strong 
liniments. 

Strychnine either by the mouth or hypodermically is strongly recom- 
mended in cases in which the respiratory centre shows signs of failure. It 
may be pushed, if necessary, to the yioint of producing slight muscular 
twitchings. Camphor injections and cardiac tonics may be given under 
the same conditions as in lobar pneumonia. The administration of warmed 
oxygen may give relief to dyspnena and distress. 
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In cases in which resolution is delayed the question of vaccine therapy 
may be considered. It s(‘erns sometimes to be of distinct value. 

3. Inhalation, Aspiration and Deglutition Broncho pneumonia 

Acute bronclio-pneumonic processes may be caused by the inhalation 
or aspiration of fluid or solid particles, derived from the upper air-passages 
or from other parts of the lung. To this form the name of aspiration, or 
inhalation pneumonia is applied. When from any cause food particle^s are 
drawn in to the bronchi and broncho'j)neumonia results, the condition is 
referred to as deglutition pneumonia. The resultant processes are similar, 
and are in eilect analogous to those caused by otiier septic or infected foreign 
bodies inhaled into the bronclii. 

^Etiology. — These conditions may occur at any age. but are more common 
in adult life. They result from septic proceases in the mouth, naso-pharynx, 
larynx or trachea, and from any morbid state leading to aiuesthesia of the 
pharynx, or to dilFicuIty in deglutition. They occur in association with 
ulcerating growths of tlie mouth, tongue, tonsil, pliarynx or larynx, and after 
o])erations for these conditions or upon the nose and throat, including 
trach(‘otomy. Carcinoma of the (esophagus eroding the trachea mav be a 
(*ause. Dii)htboritic or otlier forms of paralysis, coma from any cause, 
(‘sp(‘eially cerebral vascular lesions and uraiiuia, may lead to the passage of 
food particles into the air-])assages. Other c(‘rehra] lesions, such as abscess 
or tumour and bulbar paralysis, can also produce tlie same condition. In- 
fected material may be as]»irat(‘d from diseased to healthy ])arts of the 
lung, as in haiinoptysis, abscess, gangrene and bronchiectasis, or after rupture 
of an empyema into a bronchus. 

Pathology. — Any material reaching the air-passages in this manner is 
certain to be laden with infective micro-organisms, which may induce bron- 
chitis and broncho-pneumonia. Since pyogenic organisuLS are often present, 
sujiymratioTi is frequent and multiple ab.scesses result, or even gangrene. 
If the }>leura becomes involved, emyiyema may develop. 

Symptoms. — ^These are in general similar to those of secondary broncho- 
pneumonia and are suy)eradded to those of the primary condition. There 
is generally liigh temperature, sometimes with rigors, cough and expectora- 
tion which is (X'casionally olbuisive. It may be mi.xed with food material 
and with })lood. The ydiysieal signs are tliose of bronchitis and wudespread 
broncho-])nciimonia. 

Complications and Sequelae. — These are somewhat similar to those of 
other inhaled foreign bodies, and comprise abscess, gangrene and empyema. 

Course. — The course is generally shoiT, owing to the severity of the 
process and the gravity of the primary cause. In the comparatively rare 
cases that recover the course may be severe and protracted. 

Prognosis. — From the nature of the primary condition and the intensity of 
the resulting broncho-pneumonia, this is usually grave. 

Treatment. — Prophylactic , — The utmost care should be paid to the toilet 
of the mouth and pharynx in disease of, or operations upon, these parts. 
In paralysed or unconscious patients it may be necessary to resort to nasal 
feeding. In luemoptysis or bronchiectasis the patient should lie rather on 
the affected side. 

72 
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The treatment of the developed condition can be only palliative or 
symptoiiait ic in many cases. In most instances I Ik* ^t'lun'al treat nu'iit is 
similar to tliat of sec'ondai-y broncho-pneumonia... 

4. Tuberculous BuoNciio-rNEUMoNiA 

This constitutes one form of pulmonary i i:ber(“uh>xis (see Acute Caseous 
Tuberculosis, p. 1092). 

R. A. Young. 

G. E. Beaumont. 


DISEASES OF THE PLEURA 

iVLEURlRY 

Pleurisy or pleiiritis is an inflammation of tlie ptmnd memluam* covering 
the lung, or of its parietal reflexions. 

An a3tiological classitlcation, based on the bacteriologi<*al findings, would 
be the most satisfactory one, but is at jire.sent im|)]’acticable, chiefly owing 
to the difficulty of establishing the bacteria concerned in many case.s. The 
classification usually ado})ted depends u])on the cfiects })roduccd. If the 
process leads only to fibrinous de})osit it is de.scribed as dry j^lcurisrj. If, in 
addition, much serous fluid is poured out, the condition of 'pleuri.sij v i(h 
effusion results, while if pus- formal ion occurs, the atlection is (]i‘scr:hed as 
'purulent jdeurisy or cnipyenm. 

It is, Loweveu, iin])ortant to recognise tli.at, although such a classification 
is convenient from a clinical standj)oint, tin* three coiiditions are in reality 
only stages or degrees in the ])leural response to irritative oi m-xious agents. 
The form occurring in any given case depends upon the nature of the eausi*, 
the extent of the infectiim and the d(*grec of resistance ])()ssessed hy the 
individual affected. Further, ]>leural inflamniataons may he primai\- or 
secondary to local disease, or to bhjod infection, and they !uay be acute or 
chronic in course. 


A.— ACUTE DRV PLEI RIS^ . (ACUTE FJBRINOTUS OK 
PLASTIC PLEUKISV) 

iEtiology. — Tliis alTection may be primary or secomlary, the latter being 
much more common. Even in many ca.stes of so-called i(lio})athic or primary 
pleurisy, the condition is in reality secojwiary to latent or unrc'cognised 
disease of the lung or adjacent structures. 

Pri mary dry pleurisu. —Vredispoain^ cau5a;s inclu le o(;cupation and climate. 
Exposure to sudden changes of weather or cold winds, and the necessity of 
remaining in wet or damp clothing, favour its onset. It i.s commoner in men, 
particularly in those of poor physi(pic. It may occur at any age, but is most 
frequently seen between the ages of 20 and 40 years. Chill seems to be 
common as a determining cause. Formerly this vari<jty was often described 
as '' pleur ills a friyorrd' It is imw c,(u*1ain that the great majority of castG' 
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are due to the tubercle bacillus, and that chill or injury is simply concerned 
in lowering resistance and thus promoting activity of the bacillus. It is 
possible that some cases may bo due to acute rheumatism. 

Secondary — Dry pleurisy is a frequent complication or 

concomitant of many diseases of the lungs, nota))]y of pulmonary tuber- 
culosis in any form. It is almost invariably ])resent in lobar pneumonia. 
It occurs in association with pulmonary collaps(3, interstitial pulmonary 
fibrosis, bronchiectasis, abscess, gangrene, infarcts and new growths of the 
lung. Injuries of tlie chest-wall, disease of tlie ribs, clironlc ne|>liritis, septi- 
ciemia or pyaemia may all be complicated by acute dry pleurisy. 

Pathology. — The inflamed area is often localised, but the process may be 
widespread or even involve the whole pleural surface. Eitlier the visceral 
or parietal hiy(ir may be first affected, but as a ruh; both become involved. 
Tiiere is at first hypenornia with exudation of serum into the .subpleura! 
connective tissue. The pleura then appears slightly dull or matt, instead 
of shiny. Further exudation leads to the deposit of fibrin on the roughened 
pleural surfaces in the form of a thin false membrane, which ofteii presents 
a rough or even shaggy app(‘aranc<*. This mcmbrani* consists of fibrin 
entangling leucocytes, a few red blood corpuscles and desc|uaniaTed epithelial 
cells. 

During the process of nesolution, localised adhesion.s commonly form, 
but this is not invariable, ami a ])atc!i of thickening without adliosion may be 
the ultimate result. 

Symptoms. — The onset is usually sudden witli acute pain in the side, 
often described by the patient as a “ stitch.’' Occasionally a sense of malaise 
may precede the development of the pain by a few hours or even days, but 
this is not the rule. The [)ain is aggravated by decq) inspiration, by coughing 
or even by movement. Cough is generally an early symptom, and it is 
characteristically sliort, dry, ineflective and di.:>tressing. The temperature 
is usually raised, but, as a rule, only to 100'^ or 101° F., and some cases are 
practically apyrexial. In secondary ])leurisy these symptoms are added to 
those of the primary condition. 

The decubitus is variable. Tlie patient may be on the affected side, 
but in some eases tliis aggravates the pain, and it is more comfortable to lie 
on the back or slightly turned towards the sound side. There is diminished 
movement on the affected side, and breathing may be rapid, although not 
dysjjnmic. On ])al[)ation, vocal fremitus is unaffected, but local tenderness 
is sometimes elicit (id, and occasionally a friction fremitus may be felt. The 
breath-sounds are generally unaltered, but they may be short or jerky in 
the neigh boiirliood of the lesion. The characteristic sign of dry pleurisy is 
the friction rub. This is typically a creaking, rubbing or leathery sound 
heard towards the end of inspiration and sometimes at the beginning of 
expiration. In the early stages there may be fine crepitant friction sounds 
only at the end of inspiration. These are very similar in character to intra- 
pulmonary crepitations and can only be distinguislied by their association 
with local pain, and by being unaltered by cough. Pleural friction sounds 
may be localised to a small area, and may not be j)resent with every respira- 
tion. They may sometimes be brought out again after disappearance by 
moving the arm, or by taking a deep breath. The voice-sounds are not 
altered. 
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Complications and Sequelae. — Dry pleurisy may proceed to efiusion, or 
may lead to ])leiira] adhesion, and this in turn may result in interstitial ])ul- 
monary fibrosis. Tfie most common sequel is pulmonary tuberculosis, 
sometimes after an interval of years, the explanation being that the original 
pleurisy is frequently tu berculous. Aching })ain in the side with some dyspnoea 
may be a temporary sequel of dry pleurisy. 

Course. — The temperature usually subsides in 2 or 3 days, the pain 
in the side and cough disa])pear, and convalescence is rapid, unless effusion 
occurs. 

Diagnosis. — The differentiation of dry pleurisy from the other causes 
of pain produced in, or referred to, the chest-wall is not always easy and 
requires careful observation of the case. Tlie distinction is important, since 
an erroneous diagnosis of ])leurisy may arouse a suspicion of tuberculosis 
in subsequent febrile diseases. In the conditions comprised in the term 
^euxodynia, which include fibrositis of the intercostal muscles and membranes, 
the pain is increased by deep inspiration, by other muscular movements, 
and by ioeai pressure, but there is no rise of temperature and pleural friction 
is not present. In iuj^^ostal neuralgia, the pain follows the course of the 
nerve and is often perio(ITc Tii cliaracter. It may be influenced by movement, 
but is less affected by respiration than that of pleurisy. Tliere may be 
tenderness and hyperalgesia over the points of exit of the ])osterior ])rimary, 
lateral or anterior cutaneous brandies of the nerve affected. Similar mani- 
festations may occur at tlie onset of acute poderior ganglionitis or her])e8 
zgstcr. Other conditions inducing pain referred to the cnest-wall are tumours 
or aneurysm pressing on the intercostal nerves, liialignant disease of the 
spinal cord or of its membranes, and caries of the vertebrse. Where the 
pain lasts more tlian a few days, and no friction is heard, these conditions 
should be borne in mind. 

Occasional!}" adventitious sounds of extra-pleural origin may give rise 
to some difficulty. Contraction of the muscles of the cliest may cause a 
muscular “ susurrus ” ; grating sounds may be produced in the shoulder- 
joint or in the fascial planes of the back muscles. The origin of these sounds 
can usually be determined by causing the jiatient to cease breathing while 
carrying out movements of the shoulder or back muscles. Occasionally 
true friction sounds may have a cardiac rhythm as well as a re.spiratory one, 
when the area of pleura involved is near the pericardium. It is tlien referred 
to as pleuro-peri cardial friction. 

Having established the evidence of dry pleurisy, a careful search 
should be made for some primary condition before regarding the case as one 
of simple primary dry pleurisy. Pulmonary tu})ercu]osi8, pneumonia, 
bronchiectasis and the other causes mentioned above should be considered 
and excluded. 

Prognosis.—The immediat^e prognosis is good, but as has been mentioned 
already, the condition may be of tuberculous origin, and eventually be followed 
by active disease of the lung. 

Treatment. — The patient should be kept in bed, no matter how mild the 
attack. The diet should be fluid or semi-fluid, especially if more than a 
moderate degree of fever occurs. The pain eair often be relieved bv strapping 
the affected side. Strips of adhesive j)laster are applied from the sternum 
to the vertebrae, beginning from above and working downwards. Occasion- 
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ally this fails to afEord relief and may even induce dysnnu^a. As alternatives, 
a local application of tincture or ointment of iodine, a mustard leaf, capsicum 
ointment or small flying blisters may be employed. Leeches may also give 
relief in severe cases. Sometimes the pain is so intense that a small injection 
of heroin or morphine is necessary. A dose of Dover’s powder is useful in 
the early stage to ensure a night’s rest. The irritative cough is often relieved 
by strapping, but a sedative linctus or lozenge may be a comfort -to the 
patient. An aperient is usually advisable. As a rule no oth'‘r drugs are 
necessary, but in ca.ses suspected to be due to rheumatism, salicylates and 
alkalis should be administered. Convalescence is usually ra[dd, but tlie 
patient should not be allowed to r(‘sumc work until fully restored to health, 
and if a tuberculous origin is suspected j)roionge(i treatment on sanatorium 
lines should be advi.sed. 

Certain localisations of dry jdeurisy require separate notire. These are 
the diaphragmatic and interlobar forms. 

Diaphkagmatic Acute Dky pLEUiusv 

iEtiology. — This aflt‘-ction may occur primarily under conditions siiiiilar 
to those causing dry pleurisy in other parts ; more commonly it is secondary 
to pathological changes in the abdomen. Thus hepatic cirihosis, peiihepatitis, 
perispleniti.s, perinephric su])puration or peritonitis may lead to a vS^Jiead 
of infection tiirough the diaphragm to (he adjacent pleura. It may also 
occur as a localised variety of secondary dry pleuri.sy, when the jirimary 
lesion is situated near the base of the lung.c 

S3TOptoms. — Pain is usually V(’ry st*\'(Te and may be refi'iTcd to the 
shoulder or to the abdomen. The former is caii.sed by nocic. ptive im])u].ses 
ascending the phrenic nerve to its origin in the third to the fifth cervical 
segments of the s[)inal cord, leading to pain and hy[)Ofa\t>t luvsia in the 
cutaneous area of distribution of liie fourth cervical root, at the summit of 
the shoulder. 'Idle abdoiainal pain is in ilo*. epigastric and iivpoehoiidriac 
regions, and in addition there is a localisAMl tender spot, known as Uic “ bouton 
diaphragmati<]ue ” of Gueneau de iMussy. This i.s situated in the subcostal 
plane, about 2 inches from tlie mid-line. Tlie di.qdiragm is nearly motion- 
less on the aflected side, and tliere is often some rigidity of (lie corres[)onding 
upper abdominal muscles. Iliccoiigii may be a noiicealtlc and troublesome 
sym])toin. The diiipliragm, being nearly fixed in the inspiratory position, 
may cause a slight downward displacenumt of the liver if the jjleiirisy is on 
the right side. A pleural friction rub is rarely 1 ard, tlie onlv abi.orinal 
signs eommonly present being diminution of air entry, ami ]e;.siblv sliglit 
dullness over tin? corresponding lower lobe of the lung. 

Diagnosis. — This is often diflicult, owing to the fact tiiat the severity 
of the sym|)toms and tlieir localisation frequently suggest the occurrenc * 
of some acute alidominal catastrophe such as perforation of a hollow viscus. 
The abdomen should be most carefully examined in every case. The history, 
tlie colla]\st'd state of the patient and tlu' evidence of free gas in the 
peritoneal ce\ ity in perforation may assist in disti'o'^ni hing between these 
conditions. 

Treatment. ““This is similar to that of simple dry pleurisy elsewhere, save 
that morphine should be withheld until the diagnosis is conclusively establi.shed. 
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Interlobak Dry Pleurlsy 

Just as inflammation may be limited to the diaphragmatic portion of the 
pleura, so the membrane in the cleft between two lobes of the lung may be 
alone aflected. This does not give rise to definite sym])toma and signs by 
which it can be diagnosed during life, though its effects are not infrequently 
seen in X-ray films. It is frequently discovered on autopsy, but is generally 
secondary to pulmonary tuberculosis or pneumonia, and there is usually 
evidence of pleurisy elsewhere. It only assumes clinical importance when 
followed by effusion, and this condition is considered later. 

B.— CHRONIC DRY PLEURISY 

Under this heading a variety of conditions are included. Strictly it should 
be restricted to tliose raru eases, |)robably usually tuberculous in origin, in 
wliich the signs of dry pleurisy persist for long periods, or recur at frequent 
intervals. In such cases (‘oarse dry friction may be heard ovm- large areas of 
one lung, often with little or ho accompanying pain. 

Pleural adhesion and thickening are usually includ(‘d in the grouj) of 
chronic dry pleurisies. There may be no symptoms, or at most slight 
dyspnaai on exertion, with aching or })ain on straining, or on lifting weigiits. 
Signs suggesting alhesion are local llaltcning and limitation of movement 
of the cliest-wall. Litten’s sigii is also absent or diminislu'd when the ad- 
hesion is basic, that is, the shadow cast by the movement of the diaphragm, 
best seen in tlio region of the seventh and eighth ribs in the anterior and mid- 
axillary lines, is not {)res(mt or is much r('strict(*(i. The vocal ftfunitus may 
be diminislied and the ])crciission note im[)aired. The breath-sounds are 
often slightly weaker, and the voice-sounds may be diminislied over the area 
where the thickening or adhesion exists. 

.Chronic diapliragrnatic jdcurisy or adhesion may give rise to a group of 
symptoms siiiiuhiting chronic gastric ulcer. There is pain in tlie iivqx)- 
chondiinm exteiidiT^g through to the back and aggravated by food. A 
radiogram may be of value in demonstrating limitation of movement of one 
cupola of the diaphragm, together with an angularity due to alteration of 
its nonnal contour. Investigation of the gastric functions may also prove of 
value in diagnosis. 

The treatment of chronic dry j)leurisy is mainl}' s\ )rij>tomatic. 

C. PLEURISY WITH EFFUSION 

Many cases of [demisy, possiMy tlu'. majorlr.y, ]>rocccd to ellusion. I'ho 
efiusion is usually serous in character, but may he luemorrhagic. Intlam' 
matory effusions must be distinguished from passive transudates, which 
will be considered separately under the heading of hydrothonix. 

S miiQ- EruRijyo l;.s Ple ujms v 

etiology. — This is in the main identical with that of dry pleurisy, of 
which it is, in effect, a later stage. It has now been established that the 
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majority of canei at' naro-rihrinous {jleiiri.sy are diie to the tubercle bacillus* 
The evidence on vvliicli tliis conclusion has been arrived at is — {!) the subse- 
quent history of the cases shows th,at a cofhsiderable proportion develop 
active lung signs within 5 years; (2) the cytoiogical and bacteriological 
examination of the exudate; (3) post-rnortern examination of fatal cases; 
(4) the results of tuberculin re-actions. 

Other conditions winch may gi'-p ri-e to siu'ous cilusions are lobar and 
lobular pneumonia, pulmonary infarcts arul new growth. It may also occur 
in the course of generalis(‘d infections such as tljc enteric group, acute rheu- 
matism, and se{)tica‘mia due to str(*ptoco<e‘i or sta[)Iiylococci. In most of 
these conditions the exudate often Ixvmmes purulent. Inflammatory serous 
effusion may also occur as a complication of severe niuemias, leukaemia, 
chronic nephritis, injury to the chest-wal! and infiaunnatory conditions 
below the diaphragm or in the jnM'icardiuiU. I: also a common feature of 

po[y qrr h o me n i t is . 

Patli6Tog^''-'ni(^ a[Te('tion comuemces wi?i; d?y j«leurisy spreading over 
the visceral and p<ariet.al pleura, tlic tibrinr>n; <'X'udate soon forming a thick 
rougli layer on the surface. Furth^u* exiulatiou of fluid occurs and accumu- 
lates in the pleural cavity, tin* lung collapsinij: ixin passa to accommodate it. 
Owing to the hilar attachment of the lung, it oumets ujAvards and inwards, 
allowing the fluid to accumulate at the bas-s and in the axillary region, 
where it reaches its highest level, unless previously existing adiiesions pre- 
vent it. TluOung rrdracts in this way owing :o its elasticity, until the pleural 
!iegative pressure is eornpletelv abolished. In like manner tiio mediastinal 
contents, including the heart, dis})lace<l away from t he affected side. If 
tluid continues to be effused after llie lung i)as retracted to the full extent, 
and after tlie negative pressure lias bef’ome abolished, a positive pressure Ls 
produceti. The lung is now compressed, and tlie diapliragm witii the liver and 
s[)h‘(‘n are pushed rlown. wiiih- the m(‘dia.st inal structures are now displaced 
further towards the sound side. (n long-srnuding eases, 
undergo the changi' known as xarnitica tiou. as the result of the compression 
a pmeumatosis. The lung a,q.'(Mrs dark rod or slaty grey in colour, is firm, 
airless and h.eavier than writer. H old adiiesions are present, the effused 
lluid may be k)culat(‘d and tlu* cilla^ise of the lur=e liuiy ])e only i^artial. 

if there is much posilivo pre.ssure collat^Tal h.vpermmia of the sound 
lung niav result and pr<»ure<.s to (vdmua. d'he fluid m the |.tleural cavity is 
pal(‘ and cl 'ar; it (uien (arigul.ile'i aft<*r withdrawal. Its characters are 
iurtlnu’ (hescrilxal on j)agc 1 140. The quantitv mav amount to as much as 5 
or 0 ])ints. 

Symptoms. — The onsc't is nstially similar to that of dry pleurisy, but the 
con.stitiitional sympto.ms are often more marked. There may be an initial 
rigor, but as a rule pain and dry cough are the earliest symptoms. The 
fever is of moderate degree, although it may reach 103° F. or more. When 
etfusion develops the pain is often re.ii('vcd owing to tlie separation of the 
inflamed pleural surfaces. If a large quantity of fluid is poured out rapidly, 
distress of another kind becofues appiirent, ?)ameiy dyspnoea cau.sed by the 
mechanical effects of the fluid, colla])aiiig the lung and dislocating the media- 
.stinum. In ?nore slowly developing effusions there may be little or no 
dyspnoea, except on exertion. Ex])ectoration is not common, unless there is 
co-existent pulmonary disease, or unless oedema of the sound lung develops. 
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The patient often lies on the affected side or may be prop])eff up in bed. 
Cyanosis is not a marked feature even in large effusions, unless there is 
collateral hyperiemia of the sound side. There is generally some prominence 
on the side of the effusion, but the intercostal spaces are rarely bulged. 
Movement is restricted or absent in the lower part of the che^t on the affected 
side, although with a moderate effusion the apical region may still expand. 
The cardiac pulsations may be seen in an abnormal position, the impulse 
being displaced away from the side of the fluid. In left-sided effusions, the 
pulsation may be most marked in the fourth space on the right side as far 
out as the nipple line. On palpation, the position of the impulse should be 
verified, and then the amount of chest movement and the character of the 
vocal fremitus dotenium^d. The latter is diminished or completely absent 
over an effusion of moderate or large size, although it may be obtained over 
the area wdiere the collapsed or relaxed lung is in contact with the chest- 
wall. The percussion note over the fluid is one of stony dullness, and the 
sense of resistance is greatly increased. The exact limits of this area of 
dullness should be determined with the j)atient sitting uj) and recumbent. 
With moderate effusions the u[)[)er level is usually found to assume a curved 
line, with the summit in the mid-axilla ; this is known as the S-siiaped curve 
of Ellis or Damoiseaits line. In the recumbent position, iPcTiiinge In the 
level of tills line may be observed i)articulaiiy in the front of the cliest and in 
the axilla. This sluiting , dullness forma one of the pathogimmonic signs of 
,,,but it is not always easy to demonstrate. It is mucli indf(5’ apparent 
in cases of jiyo-pneumothorax. in large. effusions, the dullness may extend 
up to the level of the clavicle and reacli across the mid-line of tlie sternum ; 
moreover, in left-sided effusions it blends with the cardiac dullness, and the 
area of gastric resonance, known as Traube^s space , may be encroached on 
or obliterated. The rela.xcd lung abTI^ve the enusion in front often yields a 
skodaic note, which becomes dull if the quantity of fluid iiicnuises. At the 
back there is a triangular area of relative or moderate dullness above the 
stony dull area of fluid. This is known as it also 

corresponds with the relaxed or collajised lung. At the extreme basti on tbe 
contralateral side there is often a small area of dullness know n as ijtjQCCQ,’ja 
triangle. The apex is usually at the vertebral column, about the u])per 
level of the effusion, the base extends outwards at the lowmr margin of the 
lung for 1 or 2 inches. This paravertebral dull area is believed to be due to 
mediastinal displacement by the effusion. Elsewhere over the sound lung 
the note may be sligntjy hyper-resonant. The area of deej) cardiac dullness 
should be car<*fully marked out. In left-sid«‘d effusions it is dis|)laced to the 
right and extends beyond the sternum in the third and fourth spaces, even 
to the nipple line or beyond it. In right-sided effusions, the displacement 
may be very obvious, tbe left margin of the dullness extending as far out as 
the left mid-axillary line. The auscultatory signs are very v'^ariahle, and 
much less characteristic than those obtained by palpation and percussion. 
In some cases, the breath-sounds over tlie dull area are distant and weak or 
even absent, in others they are loud and bronchial or tubular. This in- 
constancy probably depends upon the extent of pulmonary collapse and 
the degree of patency of the bronchi. With marked collapse and patent 
bronchi, bronchial breathing is heard ; with partial collapse and obstructed 
bronchi, the breath-sounds are almost or quite abolished. A^ a rule, no 
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[^dzeiititi ous somiilB arc buLrales may be audible in the lung above 

the eSusioa^ Conduciion oi Bpoken voice is diinlnished or abolished, but 
towards the up[)cr part of the ehusion and just above it, the sound produced 
is heard distantly and with a peculiar nasal or bleating twang, a condition 
known as /egopjioiiy. Baccelli stated that the whispered voice is conducted 
througli a serousTjut not tlirough a purulent eflusion, and called this sign 
“ pectoril o^u i e aj^ 1 1 pl^ i ftu e . ’ ' but no reliance can ])e placed upon this as a 
diagnostic sign. ^fTic breath-sounds heard under the clavicle over the relaxed 
lung above the ellusion are fniquently harsh or ]>uerile. In the contra- 
lateral lung the bn^ath-sounds may be vesicular or exaggerated, and in 
cases of large effusions, wliere there is marked circulatory obstruction, there 
are frequently signs of congestion or mderna at the base. Similarly pressure 
on the descending thoracic aorta may cause lowering of the blood- pressure 
in the leg as compared with that in the arm (0. K. Williamson). There may 
be a systolic murmur over the cardiac region The 

abdomen should bo examined to determine any downward displacement of 
the liver or spleen. The blood count in sero-fibrinoiis })leurisy rarely shows 
any leucorytosis, apart from complications. 

Complications and Sequelm.— Acute oedema witli albuminous ex- 
pectoration is not uiiconiinon, and is a dangerous condition unless treatment 
is prompt. Permanent collapse and earniiication of the lung may remain 
after absorption in prolonged cases, and may firogress to diffuse interstitial 
fibrosis. More commonly some degree of pieiixal thickening and adhesion 
persists, and expansic)!! of the lower lobe may never be completely restored. 
>^erq-fihrinous ^e^^ to tuberculosis rarely becomes purulent, but this 

sequence IS common in other fornrs. Tracking of the fluid externally through 
the chest-wall and rupture through the lung occur but rarely. An infrequent 
complication is lienujilcgia, probably due to an embolus derived from a 
tlirombus originating in a jtulmonary vein. Miliary tuberculosis occasion- 
ally follow's rapidly on an elfusion ; more commonly active tuberculosis of 
the lung occurs after a lap.se of some years. 

Course. — In (‘.iTiisions of moderate size tlie tcmperalure usually subsides 
in from 7 to 10 days, and .spontaneous absor[)tiou is complete in 2, 3 or 4 
wu‘.eks. In large elTiimons reacliing up to the second rib or higher, the course 
may be Ic.ss fa^'ou^abh^ The fcvtjr may persist even for weeks, and absorp- 
tion of the, fluid may be alow or wanting entirely. Aspiration may accelerate 
the resolution, and usually only one tapping is necessary, the fluid left behind 
being absorbed rapidly. In rare cases fluid rcaccuinulates quickly after 
repeated tap()ings, and a so-called inexhaustible effusion occurs. In some 
sueli patients tluid may remain in the pleura for the rest of life. 

Diagnosis. — The recognition of the presence of fluid in the jdeural cavity 
is gemually easy, but with small or localLsed elTusions it may be difhcult. 
The disjilacenient of the heart, the absence of 

vocal freiiutus, and the stony resistant dullness. The auscultatory signs are 
of less value, and may even be misleading. The chief conditions which may 

simulate eflusion are fibroid Jimg with thickened pleura and bronchiectasis, 

pnQiinipnia, [)articularly tlie massive form, malignant disease of the lung, 
pleura or mediastinum, massiyc collapse, a large pericardial effusion, and an 
aneurysm pressing on one or other main bronchus. Syibphrenic abscess may 
alsd^'gTv? rise to difficulty (see Empyema). Fibroid ^isease' cilh uMally be j 
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recognised, since there is generally flattening and sinking-in of the aflected 
side instead of bulging. The lieart, if di.splacod, is drawn towards instead of 
sTwav from the adccted side, vocal fremitus is ]>resent altiiough jK)ssihly 
diminished, and the dullness is rarely of the stony character obtained over 
fluid. TJie breath -sounds are gen(‘rallv w«‘ak, and if bronediicctasis is also 
present, the charaeteristically varia[)le si<Viis of that (X)ndition sliould be 
lielpfiil in diagnosis. In massive pneuinonia tlie differentiation may b(‘ 
difficult, since breath-sounds and voice-sounds are sometimes completely 
absent, but the position of the cardiac imjiiilse is generally of decisive import- 
ance. In rpalignant disease and aneurysm, careful observation should afford 
diagnostic indications, such as glandular enlargement or abnormal pulsa- 
tion, and in both instances the X-rays may establish the diagnosis. Malignant 
disease of the pleura may first show itself as a ]>leural effusi(»n ; the tendency 
to recur after ta])ping and the onset of oniaciaiion may Indp to suggest the 
cause. In massiyc coilapijc there is, as a rule, but little difficulty, owing to 
the displacement of the cardiac impulse to tie' alTected side. In rx'ricardial 
effusion the shape of the cardiac dullness may be suggestive, and the clisloca- 
1Efoa of the impulse in ly indicate the real condition ; moreover, the dullness 
over the lung behind is rarely of e.x;treme degree unless pleural effusion co- 
exists. In any doubtful ca-se, examination by the X-rays is desirable, since 
it may give valuable aid in diagnosis. The shadow of sctous fluid is generally 
dense, but does not obscure the ril> shadows completely. The u})per level 
is curved and shifts to some extent with the position of the patient. It 
merges into the shadow of the colla{)S(‘d lung above. Tin* {iia[)hragm is 
immobile on the n fleeted side. A further aid to diagnosis consists in ex- 
ploratory puncture, wjiich has the advantage of establishii^g tlie nature of tlio 
fluid as well as its presence. 'Ime technique of [)uncture is siniiiar to that of 
paracentesis described on [)a,ges 1147, 1148, save that a 5 or In c.e. syiingt' 
with a needle long enough to enter the pleura is used instc'ad of an aspirator. 
The preliminary local amesthesia by novocain is oftrm disjxmsial witli, luit 
it is wiser to emj»ioy it to obviate the risk, remote though it Ik*, of f)leura] 
shock. Serous ])Ieural fluid of inllammatory origin \mries in colour fnun 
pale groeni.':}!i yellow to bnavn. 'J in^ .‘^[K'citic gravity is lisua'lly KdS or 
over. Protein is present ,ms serum albumin, .s(‘nim globulin and n})rinogen, 
the total quantity bc'big, as a rule, over 4 p<T cent. The fluid gimcrally 
clots spontaneously after withdrawal. The cvtologv of the fluid is \'aric(l, 
showing lympliocytes, polymorplio-nuelears, eryt hrocytt's and altered 
endothelial cells in varying proportions. A marked j)repond<‘ ranee, of 
lymphocytes is very suggestive of a tub(ircu]ous origin, whih' tlu^ pn'senee 
of large numbers of polymorpho-nuclears is usually an indication of some 
other infection, generally by a [»yogenic organism. In rare cases large numbers 
of eosinophils have been found. The origin of tljcso ca.ses of so-called “ eosino- 
phil pleurisy is at present doubtful. Cultural examination of tuberculous 
fluid Uwsually proves sterile, but in fluid from otlnu' cau.sos the infecting organism 
can often bo grown. To establish the tuberculous nature of a pleural fluid, 
inoculation of if) c.c. of tlic fluid into a guinea-pig may ])e tried. Other 
methods formerly employed were examination of the centrifugate from the 
fluid, and Jousset's “ inoscopy,” which consists in examination of the clots 
derived from the fluid after they have been submitted to artificial gastric 
digestion. These two methods, however, fail in many cases. The methods 
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of (liflerontiatioii of an inflammaiory exudate from a passive transudate are 
given on page 115d. 

Prognosis. — The immediate prognosis is good, although with largo effu- 
sions of 4 pints or more, sudden death sometimes occurs from acute cedema of 
the lungs, cardiac failure or embolism. The ultimate result depends on the 
cause. In non-tubercuhjiis ellusions, recovery may 1)6 com])Iete, save for 
pleural adhesion, or tiiey may ])rogrcss to empyema. In tuberculous effusions 
arrest may remain complete, but, as already stated, a considerable proportion 
of the cases develo]) active ])ulmonary disease in after years. 

Treatment. The patient should be kept in bod in an airv and well- 

ventilated room until the tem]>erature is normal. Fluid should be restricted, 
and the diet may l>e salt-free with advantage. The administration of diuretics, 
(liapliorctics and saline or mercurial aperients may assist in the disappear- 
ance of the exudate. The use of iodide of potassium has been recouimendcd, 
i)Ut it is of doubtful value in these cases. The application of counter-irritants 
to the cfiest-wall in the form of iodine or of ily blisters is often helpful. 
A sedative lozenge or linctus may l)e given for the irritating cough present 
in the early stage. Exploratory puncture is generally advisable to permit 
the examination of the fluid, but iii young children special care is necessary, 
owing to the risk of shex'k. differ somewh;it as to Al|^ 

ior para and which, however, is nowadays ]>erformed earlier and more 
fre(pienlly than was forme.rly tin* case. Jt is unnecessary in cases in which 
absorption of tin' fluid is aj>pare*it \vithin 10 days. The following conditioiis 
may be considered to suggest its employment: (1) if the effusion is large 
and causing positive; f)ressure, as sliown bv d uiln ess up to the clavicle, marked 
dyspncBa, downward displacement of the liver or spleen, and collateral hyper- 
jomia of the sound lung ; (2) if absorption is slow, the ffnid remaining at the, 
same level for a fortnight or more : (■)) U acute aniema with alburuinous 
(1) in cases of bilateral effusion with increasing 
dys])nopa^ tTuTside with the larger effusion may be asriirated. Paracentesis 
can lifTilerTormcil in various wavs. The simp](‘st metliod is tliat of siphonage ; 
a long rubber tube filled with slerile saline solution is attached to a trocar 
and cannula, which are passed into th-' pleural cavity UTid the fluid is sd phoned 
into a receptacle at a lower level, idiis method has the great advantages 
that the degree of suction enij>loved is umler control, and the lung expands 
LTadually as the liuid is withdrawn. It is often difficult to remove a large 
(juantity of liuid by this means, and it fails in loculated effusion. Aspiration 
is more generally effeciive, and may be carried out either by Dmulafoy’s j)ump 
and two-wniy ta]), or by Po tain’s, api>a rat us. With these metliods it is im- 
possi!)le to withdraw^ all the fluid, and rejuoval with nxycren. nitrogen or air 
replacement is now often jiractised with advantage. For this purpose a 
Fotain’s aspirator and an apparatus like that used in tiie induction of 
artificial pneumothorax is required. This method lessens th.e tendency to 
recurrence of the effusion and promotes ex]*ansion of the lung. In performing 
aspiration the patient should sit up in bed, or lie slightly turned on the un- 
affected side, and the area for operation should be painted witli iodine. The 
skin and muscles should i)c anaesthetised witli novocain and a small incision 
made through the skin, though this is not essential in the case of a small 
instrument. The trocar and cannula are then pushed quickly into the 
pleural cavity just above a rib to avoid puncturing the intercostal artery. 
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I The sites chosen depend on the situation of the fluid, but the most convenient 
I are in the sixth space in the mid-axilla, the seventh space in the posterior 
I axillary line, or the eighth space ju 9 .t below the angle of the scapula. Aspira- 
I tioh should be stopped if cough becomes troublesome, if pain is severe, or if 
^ albuminous expectoration with signs of oedema supervenes. In rare cases 
sudden death from pleural shock has occurred. The risk of this may be 
obviated by careful local aiia3sthesia with successive injections of novocain 
down to the pleural level. Other risks are due to faulty technique, and com- 
prise entrance of air into the pleural cavity from wrong connection of the 
apparatus or from wounding the lung, and infection of the pleural cavity from 
failure in the aseptic preparations causing empyema. It lias been recom- 
mended to inject 3 to 6 c.c. of adrenalin solution (1 in 1000) after paracentesis 
to check reaccumulation, but oxygen replacement seems preferable. 

iVfter absorption or removal of the fluid, re-ex])ansion of the lung may be 
promoted by the use of Wolff’s bottles, or by appropriate breathing exercises. 
With the former, fluid is forced from one bottle to another by blowing. In 
the latter, the patient takes deep inspirations while seated in a chair with 
the sound side partly fixed. In all cases in which a tuberculous origin is 
proved or suspected, prolonged convalescent treatment on sanatorium 
principles is advisable. 

Anomalous Pleural Effi^sions 

Two unusual forms of pleural effusion require brief mention — they are 
encysted interlobar snd encysted dia])hragmatic sero-hbrinous pleurisy. 
The former of these can only be recognised by X-ray examination followed 
by exploratory puncture. Encysted diaphragmatic soro-fibrinous pleurisy 
is rare, but a case has been erroneously recorded as acute serous imHliastinitis. 
This condition is simply one of ])leural effusion localised to tlie s[)ace between 
the mediastinal pleura, the diaphragm and tiie lung. Both of th(?se condi- 
tions, if diagnosed, should be treated on general principles. The effusion 
may absorb spontaneously, but if not, aspiration may be necessary. 

Purulent Pleurisy (Emfyema) 

In this condition the pleural exudate becomes purulent. The Iluid may 
be turbid and the prevseiiee of pus be apparent only on micmscopical examina- 
tion, or it may consist of typical pus. 

^Etiology. — pREDisrovSiNo Causes. — Empyema is common in children 
under 10 years of age, and the younger the cldld the gn*ater the 
probability that any effusion will be purulent. In adults it is commonest 
between the ages of 20 and 40 years, j>robably owing to the heavy incidence 
of pneumonia in this age period. Debility, exposure and alcoholi.sm may 
promote its occurrence. Purulent pJeurusy is but rarely jirimary, exce})t in 
the form due to the pneumococcus. It is most couujdluiiIv' due to ext^nsiojj 
from the lungs, especially from lobar pneamouia and from broncho- 
pneumonia. Otlicr pulmonary causes are tuberculosis, bronchiectasis, abscess, 
gangrene, new-growth, or septic infarcts in infective endocarditis. It may 
develop in association with mediastinal lesions, such as suppurating glands, 
ulcerating carcinoma of the oesophagus, or from suppuration in the neck track- 
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ing downwards. Infection of the pleura may occur through the chest- wall as 
a result of gunshot wounds, stabs, fractured ribs, and faulty technique in 
aspiration of a serous effusion. The primary source of pleural infection may 
be in the abdomen, tlie organisms passing through the diaphragm from a 
subphrenic or he])atie absce.ss, or from localised or generalised peritonitis 
consequent on ruptunt of a gastric or duodenal ulcer. The involvement of 
the j)leura may take j}lace through the blood in septicaemia, suppurating gun- 
shot wounds, compound fracture of the femur, anrl in otitis media with 
lateral sinus thrombosis. 

Empyema may develop during the course of many of the acute specific 
fevers, such as scarlet fever, variola, measles and the enteric group ; but 
since in these conditions it is usually secondary to broncho-pneumonia, it 
belongs strictly to the pulmonary group. 

Exciting CAUSi^s.- 'ibe organisms most frequently found in purulent 
effusions are the pneumococcus and the strept/ococcus, the former accounting 
for morr than half of the cases. Occasionally the j>li,s proves to be sterile 
on culture ; such cases are generally the result of the tubercle bacillus or of 
a pneumococcus which has di(al out. Other organi.sms less commonly 
found are staphylococci, Pfeifler's Bacillxis injhjenza\ the B. tyjpJiosuSy and 
Fruidlander’s pneuino- bacillus. Streptothrix organisms are occasionally found 
(see Actinomycosis), also various saprophytes and anaerobic organisms, e3|>eci- 
allv in hptid em})vema. 

Pathology. — The initial stage.s are similar to those of dry and sero- 
fibrinous pleurisy, but when the efi’usion occurs, it proves to be rich in leu- 
cocytes undergoing disintegration and to contain the infecting organism. 
It varies from a slightly turbid semi-translucent fluid to typical thick, opaque, 
creamy pus. Its colour ranges from pale amber to green or greenish grey. 
It may be odourless or extremely olIen.sive. In cases secondary to gangrene, 
it may l)e thin and horriblj^ foetid, while in pneumococcal cases it may be 
curdy and of slightly sweetish odour. The pleura is covered with a more 
or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions forni^qilickiy, 
leading to encystment or loculation of the pu.s. Such adliesions also prevent 
the lung from expanding after evacuation of the pus, with the result that the 
lung becomes carnified and interstitial fibrosis re.sults. There is usually 
some enlargement of the bronchial glands. In long-standing cases there 
may be lardacQOUS disease oi the liver, spleen, kidneys and intestines. 

Symptoms.— Since empyema usually develops in the course of, or as a 
sequel of, some other disease, its symptoms are often masked by those of 
the primary disease and may easily be overlooked. In primary cases due 
to the pneumococcus the onset may be like that of pneumonia ; in the more 
common secondary cases a rise of temperature and increase of signs develop 
after the crisis. In general it may be stated that the symptoms are similar 
to those of sero-fibrinous pleurisy, but more severe. There is more malaise, 
and the patient may appear profoundly ill, with rigors, sweats and dyspnoea. 
The temperature ranges higher, up to 103° F. or more, and may be of septic 
type with marked daily remissions, dbiit some cases are almost if not completely 
apyrexial. The signs are usually exactly similar to those of sero-fibrinous 
efifusion, but in some instances special features may be noticed. In neglected 
or j)roIonged cases, wasting, pallor and cachexia become marked. The 
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intercostal spaces may be found to bulge, and (edema of the chest-wall is 
sometimes apparent. * The pus may track through an intercostal space, 
generally the liftli near the nipple, ])rodiicing a lluctuating swelling known as 
a pointing empyem a or em))yenta necessitati^. This may infiltrate the skin 
and simulate a superb ciaTTi5scessr"'TlK ssvelling so imluced may jnilsatc, 
especially if it be on the left, side — a condition known as pulsating e iupye^pa. 
Pulsation communicated to the chest-wall may also be observcid in some 
large left-sided purulent effusions without local swelling. Tln^ dis])lacement 
of the liver or spleen may be greater than with serous effusions, probably 
owing to the higher specific gravity of the pus, which is usually 1030 or more, 
and to the associated inflammation of the diaphragm. In feetid empyema, 
the breath and sputum may be offensive, even before rupture into a bronchus 
occurs. Clubbing of the fing(us and toes occurs in empyema of long standing. 
Blood examination reveals a moderate leucocytosis in the majority of cases. 
Counts of 15,000 leucocytes per cubic niilliuictre are usual, and in some in- 
stances figures up to 100,000 per cubic millimetre are obtained. 

Complications and Sequelae. -In neglected or untreated em])yema the 
pus may track and become discharged in various directions. Tlie commonest 
is rapture through the visceral pleura into the lung and discharge through a 
bronchus. This may lead to sudden death from sulfocatipn ; on the otlier 
hand, in small ernpyemata spontaneous cure may follow tliis evacuation of 
the pus. In other instances pyo-pneumothorax results, and occasionally 
gangrene of the lung. A second method of discharge is through the chest - 
wall, as an empyema necessit atis. Perforation may occur into the pericardium, 
or into the oesophagus with the formation of a plcuro-cesophageal fistula. 
The diaphragm may be perforated with the production of a subphrenic, 
lumbar or psoas abscess, while in other cases general peritonitis may ensue. 

The pericardium or the mediastinum may become infected without 
perforation ; similarly costal periostitis may b<‘ induced. Aft(T spontaneous 
or operative evacuation the cavity may fail to close and a chronic empyema 
or sinus result. This is generally due to the lung being permanently collapsed 
and adherent, and therefore failing to ex])and. It subsequent! v undergoes 
fibrosis with development of bronchiectasis. Sometimes the. failure to close 
may be due to the nature of the infection, particularly when it is due to 
tuberculosis or nocardiasis. In other cases it may be due to a broncliial 
fistula, or to a foreign body in the jfleura. Generali.sed infection is rare, 
but cerebral abscess, prol^ably of embolic origin, is not very uncommon, 
especially i n cases due to streptococci. C hro ni c pulmo nar y osteo-arthr opa^ j 
is an occasional complication, and laida ceous (pseas e sometimes occurs in 
cases of long duration. Diphtheritic infection of the wound, with subsequent 
paralysis, has been recorded after operation, more especially in cases secondary 
to influenzal broncho-pneurnonia. 

The sequel® in untreated cases may be fistuke, such as pleuro-bronchial, 
pleuro-oesophageal or external, and varioufTdeformities. The sequel® after 
operation may be a small amount of pleural thickening, or if operation were 
delayed and re-expansion incomplete, there is falling in of the chest, with 
flattening, dropping of the shoulder and secondary scoliosis. In other 
cases, as mentioned above, a chronic sinus may result. 

Course. — Apart from spontaneous cure of small ernpyemata by inspissa- 
tion of the pus, or discharge through a bronchus or through the chest-wall, 
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doatii geiHirally occurs in untreated cases within a month or two. As in 
sero-fibrinous pleurisy, sudden deatii may ocemr, but much less commonly. 
l)eaik.Ji^ay npcrifinn c erebral absC QSS. 

Diagnosis. - -The diagnosis of empyema involves two distinct problems — 
one, the recognition of the ]>resence of fluid in the pleura, which is considered 
under sero-fibrinous ]»leuri;sy; the other, the demonstration of its purulent 

character. In sopite, of thi^. ye re symptoms, empyema is freqiiejptly I 

overlooked even by physicians of experience. ‘ This is partly due to the fact' 
that its dcivelbphicnt may be insidious, with signs ineniasing but little from 
day to day, and partly to its secondary chararaer, its onset being obscured 
by the (‘linical features of the ]>nmary condition. It is wise, therefore, to 
8usp(‘et its exist ('lice in a»iy casv of obscure lung siuns, especially those with 
dullrii'ss, cardiac displacement and fever, consequent on pneumonia of any 
variety. 

Tlu're are a few special diiliculties as comjiared with sero-tibrinous effusion 
which merit se[>arate mention. 'llic first of these is subphrcnic abscess. 
Til is may lead to immobilisation of the rliapiiragm on one srTe7Th6Te1c6mfnl)h^^ 
the right, and cause colla})se of the lumr and ev^m jdeural effusion. The 
ditlumlty is the greater wh(_m the subphrenic alescess contains gas as well as 
pus. The history, the ab.sence of dis[>lacfment of the heart's impulse, and 
'‘xamination by X-rays Jtiay all assist, but the ditrVrentiation is often extremely 
didieult. 

Kmpyema ncccsTiaLis may simulate a tuberculous or other abscess about 
a rib, and empyema should always be suspected in any case of local fluctuating 
swelling about the chest -wall. Pulsating empyema requires to be distinguished ' 
from aortic anciirys;uj the jiulsation is less forcible and little, if at all, e.xpansile 
in tlu' former. d'lu( cardiac displacement, the X-rays and cautious exploratory 
puncture, enable the nature of the condition to be recognised. 

In any case in which (‘nijiyema is suspected three examinations may be 
undertaken — a blood count, radiogra]>hi<' methods, and exploratory puncture. 
A polymorjiho-nuclear leucocytosis of I i,(X)0 per cubic millimetre and over, 
a dens(^sha dow iogpii m fibsitui illg t together with cardiac* 

displacement may be very suggestive, wTnTFfhihchire may prove the presence 
of pus. Sometimes, however, puncture may fail, altliough pus is present. 
This may be due to the ])us being too thick to pass through the needle, to 
loculation of the pus, or to wrong choice of the site for puncture. In this 
case, if the other signs indicate ]>u.s, rejieated punctures with a larger needle 
under amcsthe.sia are called for, but it is well to be prepared to proceed to 
oj)eration if pus is found. 

Prognosis. — This depends upon the primary cause, the method of treat- 
ment ado[)ted, and the duration of the effusion before the operation. The 
inos^,l4.youj:ijk^^ forms are those due to the j)neumococcus, which are re- 
cognisiid and treatcid at an early stage! In riegTeefed^aS^^ witii profound 
toxaunia, with gangrene of the lung or lardaceou.s disease, the outlook is 
extremely grave. Empyemata due to stre})tococcal infection are serious, un- 
less similarly with cases of foetid empyema due to anaerobic 

infections. Infected hasmothorax consequent on gunshot wounds of the chest 
is of grave prognosis. The outlook is serious in cases of bilateral e mpyema, 
but recovery may follow succe.ssive e vacun?tt"511 of tliirp urcm'TE 

Treatment. This con.dsts in tlie evacuation of the pus liy operation as 
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soon as the diagnosis is esta))lis}iod in jnioumdcoc.cal cases. In those of 
tetreptococeal origin, ojx'ration should not be resorted to wliile the fluid is of 
thin sero-puruient character, but sliould be postponed until it is dtdinitfdy 
purulent. A preliminary asjuration is of advantage in largt* effusions, and 
may be repeated in strept(K*occal effusions until tla'v are ready for ojieration. 
The operation consists in drainag<' by removal of a piec(‘ of rib subperi- 
ostea lly and incision of the ])arietal ])leiira. For tln‘ o])eration a general 
anaesthetic maybe given, but it is now often carried out under local anrestlK'sia ; 
but if the patient’s condition rend<‘rs this und<'sirnble, an incision under 
local anaesthesia may be made through an inUu’costal space and a drainage 
tube inserted, a piece of rib being removtal later under general or local 
anaesthesia wlien improvement has occurred. The wound is dress<'d at least 
daily and the drainage tube steriiis(‘d, evm-y endeavour Ixung mad(‘ to 
prevent secondary infections. tills <‘nd tie' jbMiral cavity may be irrigated 
daily by the jCjirrel-Dakin mclhod, or waslxa! (uit witli souh* antis(‘pti(^ such 
as £[.^yine or briliianf green. Hy some authoritif s pncmnoeoceal empvfunata . 
particularly in young children, arc treated by rt'peated aspii-ations or by 
siphon drainage. If the pus is tliick and dillieult to evacuate, incision of 
the pleura with immediate suture is ]H‘rloiie.(‘(l. any reaceumulatiou being 
treated by as])iratio!i with or without oxyg^ui r<‘j)lacem(‘nt . If, liowcver, 
toxic symptoms ])ersist, drainage should ]>e ('ifectively esia blis)i(“(l at onei*. 

In cases of chronic enijiycma, or of sinus failing to close, tlie question of 
some plastic operation must be eonsideriHi. This is rarely yiraeticable, or 
advisable in cases due to the tubercle bacillus or to streptothrix organisms. 
Various forms of operation h.ave been devised, involving removal of portions 
of many ribs, the most important of which are those suggested liy Estlander 
and Schedc, and the decortication operation of Fowl(*c and Delornu*. Tlie 
general condition of the patient must be carefully crinsidercd before these 
operations are advised. In some cases an autogimous vaccine seems to be 
of value, if drainage is satisfactory. 

Special varieties of empyema . — Certain special localisations of yiurulent 
pleurisy require separate consideration, notably a])ical, interlobar and dia- 
phragmatic empyemata. 

Aj)ical empyepia. — This condition is usually secoiidiiry to ap»ical pnen - 
naonia^ less commonly to p ulmonary tub erc ulos is. It is one variety (d en- 
cysted empyema, the pus iSeing sTmFdlT TforTTThl^ rest, of the pleural cavity 
by adhesions. The symptoms and signs are not charactmistic, but may be 
suggestive. There is very marked dullness below the clavicle, not transgressing 
the middle line, with weak or absent breath-sounds, and jiossibly some indica- 
tions of mediastinal displacement. Diagnosis can, .as a rule, be established 
only by the X-rays and exploratory puncture, the latter being carried out 
in the second space near the mid-clavicular line. The treatment consists in 
drainage by incision as near the lower limit of the effusion as ymssible. 

7 nterlo har^cmpyejng ^ — Pus collecting between two of the lobes may be 
difficult to aiSeremnate from pulmonary abscess, gangrene and bronchiectasis. 
It is often not diagnosed until rupture into a bronchus draws attention to 
it. The signs are generally most marked in the axilla or near t he angle of 
the scapula. They are often slight until rupture occurs, and even then 
there may be only a small area of dullnes.s in the line of an interlobar fissure, 
with distant or weak bronchial breathing and a few rales. The pus expecto- 
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rated may be foetid, and the [)atieiit'3 l>reath may be offensive a few days 
before rupture occurs. The condition simulates abscess of the lung, and may 
be almost impossible to differentiate from that affection. Examination by 
the X-rays giva^s tie* grejiicsi fiejp in the diagriosis. Kec(‘nt observations 
suggest that inl43rlobar eni})yeina is inu<-h less common than abscess. The 
treatment is identical with that for pulmonary a])scess. 

DiagAr gyma/j c empidoma . — The pus is usually encysted, and may be 
so deeply situated as to give but few signs. The initial symptoms are 
generally severe, being those of dia])hragmatic pleurisy, but hiccough is 
often a troublesome feature. When pus forms, there may be marked con- 
stitutional symptoms, and obscure signs may develop, such as dullness, at a 
point just above the base behind, with weak or distant bronchial breathing. 
With sucli a history and ob.scure basic signs, especially when they occur after 
an attack of pneumonia, the use of the X-rays and of the exploring needle 
should not be neglc*cted. In cases not recognised and treated, rupture into 
a bronchus or through the diaphragm may occur. The treatment is similar 
to that for ordinary empyema. 


HYDROTHORAX (DROPSY OR HYDROPS OF THE PLEURA) 

Hydrotliorax is the name ii})plied to a collection of clear liuid in the 
{)leural cavity, tli(‘ result of passive* transudation from the capillaries. 

iEtiology. — Tlie commonest cause of liydrotiiorax is cardiac failure from 
chronic valvular disease, or from myocardial weakness or d ego no ration. It 
occurs ill acute and clironic renal disease, under conditions similar to those 
leading to dropsy in these aflections. It is sometimes found in severe 
aniEinias, especially pernicious anaemia. Obstruction to the azygos veins 
iiiav lead to transudation into one (»r other }>I(*iiraI cavity or into both. . 
This obstruction may be induced by pressure from without by a mediastinal 
or pulmonary ncw'gr(>w'th, or by internal causes such as thrombosis. 

Pathology. - Tiic, pathology of hydrotliorax is that of (Irruvsy elsewhere. 

It is jiroduced by mechanical or chemical conditions affecting the blood flow 
through the. capillaries, and it must be distinguished carefully from in- 
flammatory effusion. There is a diflercnce in the composition as \veli as in 
the origin of the two kinds of pleural fluid. The characters of inflammatory 
effusions have been described under pleurisy with effusion. The fluid in 
hydrotliorax is jiale yellow in colour, and the specific gravity is 1015 to 1010 
or less. It is clyujc and does not clot after removal. There is little protein; 
often not more than T per cent., but transudales due to local obstruction 
may contain as much as 3 per cent. Tlie cellular elements are scanty, 
although some endothelial cells may be present, often united together in; 
plaques. The fluid may be definitely bloodstained, when it is described as 1 
hsemo- hydro thorax. 

Hydrothorax is usually bilateral in cases due to cardiac or renal disease, 
but in the former there is often more fluid on the right side, or the fluid 
may be confined to that side. The explanation of this is somewhat obscure. 
It has been suggested that it is due to pressure or traction on the vena azygos 
major by the enlarged riglit heart, but according to Fetterolf and Landis, a 
more likely explanation is pressure of the distended right auricle upon the 
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pulmonary veins. Fluid may also collect in greater quantity on the side 
upon which the patient lies most constantly. In cases with unilateral f)leiiral 
adhesion, mdema of the lung may occur on that side, while hydrothonix 
occurs upon the other. 

Symptoms. — The symptoms of hydrothorax are generally overshadowed 
by those of the condition causing it, but the occurrence of dyspnoea and 
cyanosis in any case of cardiac or renal disease should suggest careful ex- 
amination of the l)ascs of the lungs. In the absence of inflammatory com- 
plications the condition is afebrile. The signs are identical with those of 
sero-fibrinous })leurisy, save that no friction sounds are audible at any stage. 
It is, however, more difficult to assess the significance of disjdacement of the 
cardiac impulse, owing to the increased size of the lieart in the cases of cardiac 
origin. 

Diagnosis. — This depends upon the j>resence of signs of fluid in the ])leiira 
in association with cardiac or renal disease, with absence of fever, and also 
uj)on the characters of the fluid withdrawn by puncture or as})iration. 

Treatment. — Removal of the fluid, W'ith or without oxygen replacement, 
may give great relief. It may be necessary to rej^eat the operation, since 
the fluid often reaccumulates. Tiie treatment of the primary condition 
should also he carried out. 

HEMORRHAGIC PLEURAL INFUSIONS 

Ail fluids poured out into the pleura contain a certain number of red 
blood corpuscles. It is only when a number sufficient to give a definite red 
colour are present, that the fluid is regarded as iuemorrhagic. 

For convenience of description three forms may be differentiated — (1) 
Haemorrhagic pleurisy or hamio-serothorax ; (2) hamio-bydrotiiorax ; and (3) 
ha3mothora.\'. 

1. H^.morrhaoic pleurisy. This is simply a pleurisy with efliision, in 
which the exudate is blood-stained. 

Etiology.— The commonest causes are tuberculosis of the lung and 
pleura, and malignant disease of the lungs, ])]eiira or mediastinum, flaunor- 
rhugic pleuiisy may occur in association with hepatic cirrhosis, but in 
this case it is often the result of a terminal tuberculosis. It occurs less 
frequently in association with blood diseases, such as purj)ura, and witli 
the malignant or haiinorrliagic varieties of acute infectious fevers such 
as scarlet fever and small- pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a sero-fibrinous effusion for the second time, it is found 
that the fluid, which was originally clear, is now bloodstained. This is 
not necessarily an indication of increase in the severity of tlie ])rocess, but 
may be due to injury of a blood vessel at the first, operation. 

Symptoms. — The symptoms and signs are identical with those of serous 
effusion, and the haemorrhagic cliaracter can only be recognised by with- 
drawal of the fluid. An interesting point is the frequency of excess of 
eosinophils in these effusions. Diagnosis and Insatment are the same as 
for sero-fibrinous pleurisy. 

2. H.®MO-HyDROT7iOJfcA3C-— This condition lias been referred to under 
hydrothorax. It consists simply in blood-staining of a ymssiv^e transudate 
into the pleura. 
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3. HiBMOTHOR^. — Haemorrhage into the pleural cavity is the result of 
inju^ or disease oFthe vessels of the lung, raediastinura or ciiest-wall. 

— The chief causes are injury, such as penetrating chest wounds 
or fracture of the ribs, rupture of an aneurysm, and erosion by new-growth. 
Exfu'rience of the traumatic group has been largely increased during the 
Great War. Hajrnotiiorajse, was noted in about 70 per cent, of chest wounds. 

Pathology. — The effused blood generally comes from the lung vessels, 
less commonly from the intercostals. It is “ whipped ” by tlui movements 
of the heart and lungs, with the result that fibrin is deposited in layers upon 
the diaphragmatic pleura, and the parts of the visceral and parietal pleura 
in contact with the blood. Tiie fluid remaining in the pleura or withdrawn 
by aspiration is largely defibrinated and therefore does nut clot, unless a 
secondary pleurisy develops. 

The lower lobe of tlie lung on the affected side becomes collapsed and 
eventually carnified, unless absorption occurs or unless the blood is aspirated. 
The upper lobe may show some compensatory emphysema, and adhesions 
may form in the jileura, separating it from the hacmothora.x below. When 
secondary infections of the bronchi or lungs occur, such as bronchitis or 
broncho-pneumonia, the collafised lower lobe is not affected. 

Sjrmptoms. — The symptoms of hsemorrhage into the jdeura from 
medical causes, sucli as rupture of an aneurysm or erosion of a large vessel, 
are collapse and rapid death. When due to disease or injury of an inter- 
costal vessel, tliey may be insidious and slowly ingravescent until dyspnoea, 
re8tle.ssness and the other indications of internal haemorrhage develop. W hen 
due to injury, similar symptoms occur, but may be masked or overshadowed 
by the shock, haemoptysis and cough, induced by the wound of the lung or 
chest-wall. The signs are those of pleural effusion, but in traumatic cases 
(pertain special features may be mentioned. There is a gre‘at tendency to 
retraction of the chest^wall on the affected side, and the cupola of the dia- 
phragm on this side is displaced upwards. This is thought to be due to an 
active lobar collapse of the lung, the lung contracting, not as the result of the 
pressure of the effusion, but in consequence of a nervous protective reflex 
initiated by the trauma. Vocal fremitus is usually diminished or absent. 
The breath-sounds over the effusion are frequently bronchial, and well- 
marked broncho})hony and pectoriloquy may be present. 

Complications and Sequelae. — The most serious complication is in- 
fection of the effusion. This is generally due to organisms introduced at 
the time of the wound, either by the missile or by portions of the clothing 
or skin carritul in with it. Aerobic organisms, such as a streptococcus, or 
anaerolnc ones, as the B, aerogenes encapsulatiLs or the B, sporogenes, may be 
present. A hsemo-pneuinothorax may develop, the gas entering the pleural 
cavity from the wound in the lung or through the chest-wall. Gas may also 
be formed by gas-producing infecting organisms in the effusion. Massive 
collapse may occur in the contralateral lung, or other complications may 
arise, such as bronchitis, broncho-pneumonia, lobar pneumonia or cedema 
of the lungs. If the effusion is small and not infected, there are usually no 
permanent after-effects. In severe cases sequehe, similar to those of sero- 
fibrinous pleurisy and empyema, may result. 

Course. — This depends upon the cause and size of the haemothorax, 
and uyum the mode of treatment adopted. It is profoundly and gravely 
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influenced by infection of the effused blood. A small sterile hajmothorax 
is generally absorbed spontaneously. Medium-sized and large effusions 
may not disappear unle.ss aspirated. An infect^id haemothorax will inevit- 
ably prove fatal, if untreated. 

Diagnosis. — Haemothorax should be suspected when basic dullness 
develops shortly after a gunshot wound of the chest. The mistake that is 
most likely to be made in such cases is to confuse hicmothorax with 
pneumonia. The cardiac displacement and the diminution of vocal fremitus 
over the dull area are the most valuable diagnostic signs. An active lobar 
collapse is distinguished by the fact that the heart is displaced tow'ards the 
affected side. The X-rays afford valuable confinnatory evidence in most 
cases. When air and blood are present, the upper border of the dark area 
in the radiogram has a sharply defined edge, while the })l<*iiral cavity above 
is very translucent. The use of the exploring syringe generally settles the 
diagnosis, except in certain cases in which, although a considerable quantity 
of blood may be present, none is removed by aspiration owing to the nt'edle 
entering the. clot. 

Prognosis. — In a sterile haemothorax due to a chest wound the prognosis 
is good. If infection occurs, the prognosis depends upon the promptitude 
with which this condition is recognised and radically treated, although in very 
acute infections death may occur in 2 or 3 days despit(i immediate operation. 

Treatment. — A small sterile haemothorax may be left untouched. In 
medium and large-sized effusions, recovery is Jiccc'le.rated by aspiration. 
The possible danger of renewal of the haemorrhage, as the result of lower- 
ing the pleural tension by this o]>eration, is very alight, and negligible if it 
is delayed until 2 or 3 days after the wound. If tlie temperature in a case 
of haemothorax rises suddenly to 102° or 103° F. in tlie evening, it is criminal 
to wait until the next morning to see what will hapyien. A specimen of 
fluid should be withdrawn and examined microscopically. Direct films 
may occasionally reveal the presence of organisms, but the important fioint 
to determine is the number of polymorphonuclear leucocytes present. 
When these are ninncrous, operation should be performed without awaiting 
the findings of aerobic and anaerobic cultures. A rib should be resected as 
in empyema, and the blood and clots should b(.‘ removed from the pleural 
cavity and drainage established. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspira- 
tion of a pleural effusion. It is usual to classify such fluids into three groups 
— (1) Chylothorax ; (2) chyliforra fiuid ; (3) pseudo-chylous fluid. 

1. Chylothorax , — There is an effusion of f)iire chyle or of s(uouh fluid 
mixed with chyle. 

iEtiology. — Chylothorax is usually the result of injury to, or disease 
of, the thoracic duct. The traumatic form is, as a rule, secondary to crush- 
ing of the chest-wall with fracture of the ribs. In di.seasc, the thoracic duct 
may be pressed on by a malignant growth or enlarged mediastinal glands, 
or the flow may be obstructed by a thrombosis of the left subclavian vein. In- 
vasion of the thoracic duct by the Filaria sanguinis horninia may also be a cjiuse. 
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Pathology.— The fluid in true chylothorax is a milky emulsion whicti 
remains so on standing, although a crearn-likt layer may form at the top. 
With the microscope fat globules can be seen, which stain with the usual fat 
stains and can be dissolved by ether. 

2. Chyl'iform e ffusion . — In this condition fat is present, but it is not 
derivo<lTrorn tHe~th<^^ duct. 

iEtiology. — Chyliform efiusions occur in association with tuberculosis 
and carcinoma of the pleura or lung. 

Pathology.— The fluid is milky and contains fat in emulsion, although 
in sinallor quantities than in true chylotliorax. On microscopical ex- 
amination large fat droplets are seen, and numbers of cells, chiefly leucocytes 
undergoing fatty degeneration. It is, no doubt, from this process that the 
fat is derived. 

condition the milky appearance is 
not due to fat, l)ut to other particles causing opalescence. 

i£tiology. — Pseudo-chylous fluid has been observed in chronic efTusions 
du(^ to lieart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — The milky appearance is due in some cases to a lecithin 
globulin complex (Walli.s and Schdlberg). Other rare causes of niilky, 
opalescent or turbid effusions are the ])resence of panicles of calcium phos- 
phate, cholesterin or filarial embryos. The.s<* fluids are distinguished from 
the above bv showing a deposit on standing. 

Diagnosis, —'rhis can only be established by microsco]>ical and chemical 
investigation of the fluid witlidrawn. 

Prognosis. — The jirognosis in most ciises of milky effusions is serious, 
owing to the gravity of the primary condition. Some traumatic cases of 
true chylothorax recover. 

Treatment. -The treatment is for the most j)art symjUomatic and 
dependent upon tiie. primary condition, in true chylothorax, removal of 
the fluid is inadvisable, unless it is causing dysjinoea or other sym})toms of 
pressure. The drain of fat cause<^i by it is a serious loss, especially if the 
tapping has to be repeated frequently. In chyliform effusions there is a 
marked tendency to recur after removal of the fluid. 


J»NEUMOTHORAX 

In jineiiinothora^ gas, usually air, eolleets l>ctween the layers of the 
pleura, wTikTi now becomes a real instead of a potential s]>ace. \\ hen 
serous fluid is presemt as well as the g<is it is called a hydro-pneumothora.x, 
when pus forms the condition i.s described as pyo-pneumothorax, and when 
blood and gas collect the term luemo-pJiaumQthpra-X is a]>plied. 

iEtiology.— Pneumothorax is more common in men, and the maxiinum 
incidence is between the ages of 20 and 40 years, but it may occur at any 
age. The air may gain access to the pleural cavity in the following ways : 
(1) Through the visceral pleura from the air in the lungs and bronchi. This 
accounts fcjir 95 per cent, or more of the cases. The commonest cause is 
rupture of a'subpleural tuberculous focus, which is said to be responsible for 
90 per cent, of all cases. Ru])ture of an empyema into the lung is the next 
most frequent antecedent condition. Other pulmonary causes are gangrene, 
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abscess, septic infarct, bronchiectasis and rupture of au 
mb Puncture of the lung during paracentesis, or rupture of the 

pleura over a diseased focus, owing to rapid expansion of the lung during 
the same operation, may lead to pneumothorax. A broken rib perforating 
the lung can also induce it. (2) Through the chest-wall, as a result of pene- 
trating wounds, althougli ])neurnothorax is not a common result. An 
abscess in the chest-wall opening externally and through the pleura, or a 
discharging em]>yema necessitatis, may be a cause. (3) Through the 
mediastinum, by ulceration of an oesophageal growth, or of a diseased 
bronchial gland, into the pleura, or from accidental perforation of the 
oesophagus during the passage of an oesophageal bougie or oesophagoscoj)e. 
(4) Through the diaphragm, from some hollow abdominal viscus, e.g. an 
ulcer of the stomach or duodenum may perforate, leading to the formation 
of a subphrenic abscess, which in turn may break through the diaphragm 
into tlic pleura. (5) Gas may accumulate in the pleura owing to infection 
of a pleural effusion by gas-producing organisms. This is generally the 
result of wounds. In a few cases pneumothorax occurs in apparently healthy 
j persons; this is probably due to rupture of an em[)hyscmatous vesicle ur 
I bulla, or of a small latent tuberculous focus. 

The exciting cause of pneumothorax may be physical strain or violent 
cough, but many cases occur while the patient is at rest or even during 
sleep. 

Pathology. — The entrance of air between the layers of the [)leura dis- 
turbs the pressure relations in the thorax in a similar way to the effusion 
of fluid; but whereas with the latter the process is gradual, in pneumo- 
thorax it is rapid, and the pressure within the pleura changes from the 
normal negative figure to that of the atmosj)here, oft('n in a few minutes or 
less. Mediastinal and cardiac displacements like those in pleural effusion, 
and due to the unopposed traction of the sound side, are also ra})idly 
produced. The subsequent pressure relations depend upon the source of 
the air. If the opening is in the chest wall, the intrapleural [)re88ure 
will remain equal to the atmosplicric, until the opening becomes closed. 
If the opening is in the lung, three varieties occur: (J) the oj)en- 
ing may remain patent, when the j)ressurc keeps at atmospheric level ; 

(2) the opening may be valvular, permitting the entry of air into the j)leura 
during inspiration, but preventing its escape during expiration. In this 
case the pressure in the pleura rises above that of the atmosphere, and 
the air within it is at a positive pressure, causing further cardiac and 
mediastinal dislocation with downward displacement of the dia[)hragm ; 

(3) the opening becomes sealed, and there is a condition of closed pneumo- 
thorax in which the pressure may be equal to, greater or less than, that of 
the atmosphere. 

To demonstrate pneumothorax post mortem, the autopsy may be per- 
formed under water, or a flap being made of the skin and muscles at the 
side of the thorax, this may be filled with w^atcr before puncturing the inter- 
costal spaces. A third method is to dissect carefully through an inter- 
costal space down to the pleura, when the lung will be found to be retracted. 
On opening the thorax the appearances vary. If the air entering the pleura 
is sterile, no inflammatory reaction occurs, the pleura remains shiny and 
no fluid is formed, the condition being one of simple pneumothorax. More 
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commonly, bacteria gain access to tbe pleura with the ingoing air, or sub- 
sequently through the opening when this remains patent, with the result 
that either serous fluid or pus collects. In the former case the condition 
is described as hydro-pneumothorax, in the latter as pyo-pneumothorax. 
The appearances of the pleural membrane are similar to those found in sero- 
tibrinous pleurisy and empyema respectively. The lung is collapsed in 
every case of pneumothorax, and lies retracted towards the hilum and the 
spine. In tuberculous disease, a caseous focus or small cavity just under 
the pleura is the most frequent cause. The perforation may be a large 
circular rent or a small pin-hole, but multi}>le aj)ertures may occasionally 
be })resent. The opeming can usually be found, even if small, by submerging 
the lung under water while pumf)ing air down the trachea. When ex- 
tensive adhesions are present, tin? collapst? of the lung is largely prevented 
and the pneumothorax is only {>artial. In such cases the perforation is 
frequently near tlie adhesions, in cases where fluid is present the diaphragm 
may be seen to he depressed on the aflected side and its curvature lessened 
or reversed. 

Symptoms. — In a considerable })roportion of oases the onset is sudden 
and the condition of the patient becomes alarming at once. On the other 
hand, pneumothorax may develop) insidiously, with surprisingly little pain 
and dyspna3a, so that its occurrence may only be discovered on routine 
physical examination. This is more likely to be the case when perforation 
occurs in a lung extensively diseased or when the aperture is small, and the 
leak of air is slow'. In the acute form of ons(‘t the patient is seized wdth 
severe ])ain w'hile coughing or engaged in some extra exertiou. There is 
often a feeling of “ something having given w'ay,’’ and at once great dyspnma. 
with signs of colla|)se and severe mental anguisli develops. The patient 
may appear blue, cold and clammy, breathing is rapid and shallow, the 
temperature falls to subnormal, the heart beats quickly and the pulse becomes 
small and weak. The patient is often restless, very alarmed and unable 
or afraid to speak. Occasionally death occurs in a few minutes. As a rule, 
the more acute symptoms subside in a few hours, but the temperature rises 
and the ra})id breathing usually persists for some time. On examination 
the patient will usually be found sitting up, with alae nasi working and wdth 
rapid shallow breathing. The aflected side Is almost or entirely immobile 
and is usually bulged^ The displacement of the cardiac impulse towards 
the unaffected side is generally obvious, and is almost immediate. Palpa- 
tion confirms the absence of movement, and vocal fremitus is found to be 
a^ejitj except where the collapsed lung remains in coniact with the chest 
wall, over which area it may be increased. The exact position of the cardiac 
impulse should ai.so be determined : in right-sided cases it will be found in 
the left axillary region ; in left-sided cases it may be under or beyond the 
right nipple. The liver may be felt much depressed in right-sided cases. 
The note over a pneumothorax is characteristically tympanitic or drum-like, 
as a rule, but in cases with positive pressure the tympany may be Hat and 
miitfled. The tympanitic area should be carefully mapped out ; it may be 
found to extend across the middle line, or to encroach on the liver dullness 
in right-sided cases. On the other hand, in partial pneumothorax, the area 
may be small and easily escape recognition. In left-sided cases, the cardiac 
dullness may be completely wanting on that side, and a dull area found to 
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the right of the sternum. This may give a useful hint as to the diagnosis. 
On auscultation, the breath-sounds are often absent, but they may be present 
at the apex, although weak. In other instances distant tubular breathing 
may bo audible from the collapsed lung ; in cases with a large patent opening 
hollow cavernous breathing may be heard. The voice sounds have an 
amphoric or metallic quality, and an amphoric echo niay occur with any 
sound produced near the pneumothorax. Metallic tinkling is an example 
of this, being the quality conveyed to r.des or oth(*r adventitious sounds 
produced in breathing. The bell sound or bruit d'airain is valuable sign, 
but is not invariably present. It is elicited by listening over the chest, near 
where a coin is placed flat and tapped with another. A similar sound may 
be heard with the stethoscope on flicking over a pneumotiiorax with the 
thumb and finger. The displacement of the heart can be confirm(*d by 
auscultation, and the heart sounds may be found to have a metallic cliaractcr. 
When air and fluid are present in the pleura the signs are sonnnvhat modified. 
There is dullness at the base, which shifts its level with tlie patient's move- 
ments, the upper limit being straight, in contrast with the ciirvcui line of 
ordinary effusions. A marked succiission splash may be lu‘ard and fell on 
shaking the patient, or the patient may demonstrate the sign by a sudden 
shake or jerk. 

Complications and Sequelae. — Cardiac failure and ra{>id death occur 
occasionally. The chief complications are due to the entry of infective organisms 
into the pleura, leading to pleurisy and the effusion of sero-tibriiious fluid or 
pus. The sequelae may be pleural adhesions in cases that recover, esfiecially 
if effusion occurs. There may be also permanent collapse of the lung in 
long-standing cases, and in pyo-pneumothorax a fistula, cither pleuro- pul- 
monary or external, may remain in spite of ireatrmmt. 

Diagnosis. — The recognition of a large or of a complete pneumothorax 
is easy as a rule, the signs being characteristic. When a large quantity of 
fluid is present in an open pneumothorax, the presence of air may not be 
recognised until after paracentesis or X-ray examination. The latter gives 
information of the greatest value and sometimes demonstrates the yiresence 
of local pneumothorax wliere it has not been suspected. The air spac(t l;et\veen 
the lung and pleura shows most clearly in radiograms, and if fluid is {>resent 
as well, the dead level of the uj)})er border of the shadow, varying with 
position, is most characteristic. Diagnosis is more difficult in cases wliere 
pleural adhesions exist, or where the pneumothorax is small and localised, 
especially if X-ray examination is impracticable. The following conditions 
may give rise to difficulty and should be considered in doubtful cases. (1) 
Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympanitic, the breath sounds amphoric and 
the rales metallic or tinkling, while tlu^ coin sound may be obtained. Tliesc 
conditions can usually be distingiiislied by the flattening and retraction of 
the chest- wall over them, and the absence of cardiac displacement, or if it 
exists, the traction of the heart towards the affected side by fibrosis. 
(2) Advanced emphysema, with complete obiiteration of the cardiac dullneiss, 
may be confused with pneumothorax. (3) Massive collapse of one lung, 
with compensatory emphysema of the opposite side, may also be mistaken 
for it. In both these conditions careful examination will establish the real 
nature. (4) A siibphrenic abscess containing gas (subphrenie pyo-pneumo- 
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thorax), in this condition tlie diaphragm may be displaced upwards, and 
the note over the lower ribs may be markedly tympanitic. These signs are 
more suggestive when right-sided. Succussion splash and bell sound may be 
elicited. The heart, if displaced, is pushed upwards. The history of previous 
abdominal disease may be helpful, and a radiogram may give conclusive 
evidence of the subphrenic origin of the condition. (5) A hernia of the 
stomach or bowel through the diaphragm, or eventration of the diaphragm, 
all rare conditions, may simulate pneumothorax but in all there is generally 
abdominal flattening and little if any cardiac displacement. Examination 
by X-rays after an opaque meal will, as a rule, establish the nature of the 
condition. 

Course and Prognosis. — The course and prognosis of pneumothorax 
are profoundly influenced by the cause. In cases due to rupture of an em- 
physematous vesicle, or of a small localised tuberculous focus, where the 
pleura remains sterile and the af>ertiire of entry closes, the air is usually 
cornjdetely absorbed in a few weeks and recovery is often complete. In 
tuberculous cases with moderate disease, in which the ]jleura remains sterile, 
pneumothorax may exert a favourable influence. In tuberculous cases with 
extensive disease, tlie })leura becomes infected and death usually results in 
a few weeks or months, although with judicious treatment life may be pro- 
longed for years in some cases. In ]>neurnothorax secondary to some grave 
disease, such as carcinoma or gangrene, the course is brief and the prognosis 
is grave in the extreme. In ca.ses secondary to empyema, surgical treat- 
ment may be followed by coiiifdete recovery, unless a bronchial fistula is 
present. 

Treatment. The indications in ca.ses of acute onset are to relieve the 
patient’s pain, di.str<‘ss and anxiety, and to Ic.s.sen the intrapleural pressure, 
if this is positive. A hypodermic injection of morphine, gr. | for an adult, 
with in}in.Li.t.mns if necessary, may achieve the first of these. If 

dyspneea is extreme and the cardiac di.‘^ placement marked, a trocar or large 
!iyp(nlerniic needle should be inserted tlirough an intercostal space to allow 
air to escape. A Southey's trocar with a long rubber tube, the end of which 
IS placed under water, is the safest. This simple manoeuvre may be the means 
of saving the f)atient’s life in valvular pneumothorax, as well as of relieving 
distress. In simple cases no other treatment may be required, although the 
puncture may need to be repeated. If serous fluid or pus collect in the 
pleura, they may be withdrawn, preferably by siphonage, and in this case, 
as also with removal of air, too much should not be withdrawn in the early 
stages, as a slight positive pressure may assist in clo.suje of the aperture in 
the lung, whereas a negative pressure may open it, after it has begun to 
close. 

The question of operation in ]»neumotliorax may bo ditficult to decide. 
In cases .secondary to empyema, resection of a part of a rib and drainage 
often lead to satisfactory results. In cases of modoratidy severe or advanced 
tuberculosis with pyo- pneumothorax operation is generally contra-indicated, 
and if performed is liable to result in a permanent ly open pneumothorax. 
It is fireferablc to remove fluid from time to time by aspiration, with or 
without oxygen replacement. The latter method of aspiration sometimes 
seems to assist the lung to re-expand. 
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HYDATID DISEASE OF THE PLEURA 

Hydatid cysts may be primary in the pleura, or may encroach on the 
pleura, although originating in adjacent structures such as the lung, liver^ 
spleen or mediastinum (parapleural hydatid). 

AEtiologyand Pathology. — Primary pleural hydatid is rare, but secondary 
invasion of the pleura is more common. Tn this situation the cyst may 
reach a large size, even 5 or 6 inches in diameter, before ruj)ture occurs. As 
in other situations, a fibrous capsule is developed around the cyst from the 
irritative clianges set u]) in the adjacent tissue. Coutrary to wliat niiglit 
be expected, extensive pleurisy is uncommon until rupture or auf)y)uration 
of the cyst occurs. The pressure of tlte cyst may lead to collapse of 
the contiguous areas of lung and to displacement of the luairt and 
mediastinum. 

Symptoms. — These may he absent until the evst is large enough to pro- 
duce pressure symjitoms, such as dyspiima. ])ain and cough. I'here is little 
or no expectoration, unless rupture into a bronchus occurs, when cyst wall, 
daughter cysts and booklets may be found in it. There is no fev(*r until 
suppuration occurs. The signs arc practically identical with those of encysted 
pleural effusion. 

Complications and Sequelae.- Rupture and suppuration are tlu^ two 
most important complications, iiupture may take ]>lace into the lung, into 
the pleural cavity, rarely through the chest-wall or tlirougli the diaphragm. 
At the time of rupture an urticarial rash fuay develop. 'J'his is j)rol)ably 
an anaphylactic phenomenon associated with the liberation of toxin j»rcsent 
in the fluid of the cyst. 

Course. — The cyst may be latent for sorm^ time, but it usually 
enlarges and produces increasing symptoms, culminating in rupture or 
suppuration. Very rarely death of the cyst occurs and its contents Ix'come 
inspissated. 

Diagnosis. -The sym})toms and signs generally suggest e/ither [>leural 
effusion or new growth, and hydatid disease may not be suspected. Oh*icure 
Iiasic signs, in j^atients coming from countries where hydatid disease is common, 
should suggest special methods of investigation as to the. y)ossil>ility of its 
presence. Should it be suspected, aspiration is to be deprecated, unless all 
preparations for immediate operation are com])lote, if the diagnosis is con- 
firmed. '1 hese methods comprise X-ray examination, an eosino})}iil blood 
count, the complement fixation test and the prccij)itin reaction. 

Prognosis. If untreated until rupture occurs, a fatal result is most 
probable. If diagnosed and treated before rupture, the ]>rognosis is not 
unfavourable. 

Treatment.- The former jmactice of aspiration and injection with 
formalin or iodine, although sometimes successful, is dangerous and should 
be discarded. Exjiosure of the cyst by thoracotomy, and its removal entire, 
should be the treatment if practicable, or if too large, it may be as])ira1ed 
and then dissected out. 
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ACTINOMYCOSIS (NOCARDIASIS, STREPTOTRICHOSIS) 

OF THE PLEURA 

The general characters of infection b}'' the nocardia or streptotlirix 
group of organisms, and the special features of the pulmonary localisations 
have been described. It is possible, although improbable, that the infection 
may be primarily pleural, more commonly clinical manifestations may point 
to a predominating involvement of the pleura, although the })rimary lesions 
may be in adjacent structures, such as tlie lungs, mediastinuni or liver. 

Symptoms." ■ Idie symptoms and signs m such cases are those of empyema, 
but the following points are noteworthy. 'J'he empyema is rarely large, 
and it commonly extends through the chest wall, producing a local swelling 
whicli soon discharges through the skin if untreated, causing a suggestive 
infiltration and {luckering around. Exploratory puncture of a nocardial 
empyema often fails, since the gnimous ca.seoiis material it contains may be 
too thick to pass through the needle. 

Diagnosis. — The characteristic “ sulphur granules ” in the pus may draw 
attention to tlie real nature of the condition, but they are not always jiresent. 
Direct films should always be made from the pus obtained from empyemata. 
TIjc streptotlirix may be found in this way, when culture fails. If the lung 
is involved as well as the pleura, the organism may be found in the expectora- 
tion, and the nature of the pleural condition may thus be established before 
operation. 

Prognosis. -Some cases resfioud to treatment, but ])rognosis is in general 
unfavourable, diiath resulting from exhaustion or toxa3raia due to dissemina- 
tion of the disease. 

Treatment."— The pultaceous pleural contents should be removed as far 
as po.ssible by operation, and large doses of potassium iodide given by the 
mouth, increasing the quantity until 60 to 90 grains, three times a day, are 
given. An autogenous vaccine may be tried if tlie organism can be grown. 

SIMPLE TUMOURS OF THE PLEURA 

These are very rare and are, as a rule, only discovered after death. They 
are almost invariably of extra [ileural origin and tlieir presence in the pleura 
is due to the direction taken by the growth. Lipoma of the subpleiiral or 
of the mediastinal fat may occur as small pedunculated tumours or very 
rarely as a large mass. 

MALIGNANT TUMOURS OF THE PLEURA 

Primary malignant disease of the pleura is rare, and may take the form 
of endothelioma, carcinoma or sarcoma. Secondary carcinoma and sarcoma 
are more common. 

iEtiology. — Primary endothelioma of the pleura is more common in late 
adult life and in the male sex. Sarcoma is more likely to occur in children 
and in young adults. Secondary growths may occur at any age, but more 
commonly in later life. 
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Pathology. — Endothelioma of the pleura is a growth of obscure origin. 
It has not been conclusively established that it is derived from the pleural 
endothelial cells, and by some writers it is classed as a carcinoma. It is 
generally unilateral, but it involves the affected pleura over a wide area, 
sometimes universally. The membrane appears to be overlaid with an 
irregular, rough hard covering, sometimes nodular. In other cases there is 
more thickening and the condition may be localised. There is nearly always 
a large amount of blood-stained serous effusion. The condition may spread 
to the bronchial or supraclavicular glands, the lung, the diaphragm and the 
peritoneum. 

Primary carcinoma of the pleura has also been de8cril)ed, but is very 
rare. Primary sarcoma is also extremely uncommon, but the round-celled 
and spindle-celled varieties may occur, and angio-sarcoina, fibro-sarcoma, 
myxo-sarcoma and chondro-sarcoma have all been recorded. 

Secondary carcinoma and sarcoma of the pleura are relatively common, 
and may occur from direct extension in growths of the lung, bronchi and 
mediastinum, by metastases of growths in almost any distant part, or by 
lymphatic perinexition in mammary carcinoma. In the last-named condition 
{)leural and pulmonary growths are a not infrequent form of recurrence, 
sometimes occurring months or years after removal of the primary growth. 

Symptoms. — These are not characteristic, and increasing dyspnoea due 
to an accumulation of fluid may be the first indication. More corninonly 
pain and cough, similar to those of pleurisy, may occur acutely or develop 
more gradually. Although afebrile as a rule, the occurrence of fever does 
not exclude malignant disease. Cachexia and wasting are often not marked 
until the condition is advanced. The signs are generally indistinguishable 
from those of ordinary phuiral effu.sion, unless secondary growths become 
manifest in the cervical or axillary glands. Sometimes coarse dry friction 
may be heard, or there may be signs of pleural thickening without fluid. 
There is often local ])ain and tenderness over tlie chest. Exploratory 
])uncture may demonstrate the haemorrfiagic character of the effusion. The 
specific gravity is generally 1018 or over, and the cytology of the fluid may 
be suggestive, especially if excess of endothelial cells, often aggregated into 
plaques, is found. 

Complications.-- The growth may sj)rcad to the luug and cause cough 
and expectoration, often blood-stained, or it may involve the chest- wall. 
Metastases sometimes develop along the course of the needle track after 
aspiration of the fluid. The secondary growths, es[>ecially those in the 
glands, may exert pressure, e.g. the axillary glands may cause oedema and 
swelling of the arm. 

Course. — This is almost invariably progressive, tl»e duration being rarely 
more than 2 years, and occasionally much less. 

Diagnosis. — A chronic pleural effusion in a middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant 
disease of the lung and pleura. Evidence of Hind in one pleura, at an interval 
after excision of the breast for malignant disease, is very suggestive of secondary 
pleural growth. A haemorrhagic effusion, not due to tuberculosis or renal 
disease, should also arouse suspicion of malignancy, especially if reaccurnula- 
tion after tapping is rapid, and if the subsequent tapj^ings show increasingly 
haiinorrhagic characters. When aspiration of a considerable quantity of 
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fluid gives little relief to symptoms, or when irregular dull areas remain 
where resonance might be expected, the probability of growth must be borne 
in mind. Involvement of the chest- wall, or the presence of cervical or axillary 
glandular metasta 8 (‘s render it certain. 

Prognosis. — Malignant growth of the pleura is invariably fatal. 

Treatment. — From the nature of the condition this can only be palliative. 
Analizesic drugs may be given freely for the relief of pain, morphine being 
reserved for the severe forms and later stages, as far as possible. Repeated 
tappings may be almost compulsory, if there is much distress from the 
reaccinnulation of the fluid,*but it must be remembered that in haemorrhagic 
effusions the loss of blood by this means is considerable. Oxygen or nitrogen 
replacement may sometimes give relief for a longer period than simple 
aspiration. 

INJURY 

Injury to the pleura may occur in fracture of the ribs, the fragments 
piercing or tearing it. Similarly in penetratirig wounds of the chest, the 
pleura may be extensively lacerated. It may also be torn by direct violence 
without breaking of the ribs, and in rare cases a hernial ])rotru 3 ion of lung 
may occur, forming a sn\all swelling in uti intercostal sj)ace, }>rotruding with 
inspiration and emptying with expiration. 

R. A. Young. 

G. E. Beaumont. 


DlSf^ASES OP THE DIAPHRAGM 

SPASM OF TFIE T)IAPHPA(iM 

Diajihragmat ic spasm may lx* tnlher clonic or tonic, the former being 
termed hiccoiujh. 

Chnic - This may b(^ due to a A^ariety of causes, namely : (A) 

Aliinentar}' : From irritation of the oe.sophagu.s or stomach by pungent or 
irritant substances, sueli as pepper, pickles, or tobaeco. It occurs also a.s a 
symptom iu gastritis, dilatation of the stomach, enteritis, intestinal obstruc- 
tion, tympanit(‘s and peritonitis. (B) Neryoiis ; as in hysteria, cerebral 
tumour, meningitis, hydrocephalus, epilepsy and alcoholism. It may also 
n'sult from periplieral neryc irritation, in such ('onditions as mtaliastinal 
tumour, mediastinitis, enlarged thoracic glands, dia])hragniatic pleuri.sy, or 
j:>ericardial effusion. Epidemic hiccomjh lias been regarded as a foriii of 
encephalitLs lethargica. There is usually some slight jiyrexia, and the 
condition may persist without intermission for several Jays. (C) Jbmal : 
As in clironic n(‘pUritis and uramiia. 

Tonic iipastn.— Thin may be met Avith in t(‘tanus. strycluiiiie poisoning, 
laryngismus stridulus, eclampsia, epilepsy and hydroiihobia. If there is 
a880ciat/('d inU‘rcostal or laryngeal spasm, there is grave risk of death from 
asphyxia. 

Treatment. — Simple hiccough may often be relieved by holding the 
breath, pressure on the chest, or by siinph' inhalations, such as of ammonia, 
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ether, or spirits of chloroform. Hiccou"h duo to org;ini(^ dis<‘aso or to peri- 
pheral irritatioTi may only be relieved by removal of the cause. In e{)idernic 
hiccough, in obstinate cases of iiiccough due to other caus(‘s and in the tonic 
form of spasm, various antispasmodic measures may b(‘ tried, sindi as 
trinitrin, bromides, mush, or luminal, by the mouth, aclrenalin, or adr<'nalin 
and pituitrin, hypodermically, or the inhalation of chloroform. 


DIAPHRAGMATIC^ PJ.KURJSY 

This condition is d(‘scribed on j)age 1111 under the heading of Pleurisy. 


PARALYSIS OF THE DIAPHRAGM 

Definition. Paralysis and inactivity of either leaf of the diaphragm, 
or of both. 

iEtioIogy. — Paralysis of the diaphragm may b(‘ caused by disease 
damaging the centre in the spinal cord-, by conditions alh^eting thc‘ ])hr(*nic 
nerve in its course, or by reflex inhibition of the centre. C’aus(‘s invohdng 
the centre include poliomyelitis, Inomorrhage into th«* s])inal cord, and 
tumours of the spinal cord or its m<unbran<‘s, or of the spine its(‘]f. Tin* 
phrenic nerv(\s may be allVcted by diphth(‘ritic Tamritis. blither in- both of 
the nerves may be conij)n‘ssed by naaliast irial tumours, or by inflamma- 
tory exudates. They may be sevenai or injured by wounds in the m‘ck. 
Elxairesis or evulsion of tin* phrenic nerve is now freipamtly eni}»loyed tlu'ra- 
peutically, in order to promote collapse of the base of on«‘ hnig in cases of 
tuberculosis and in bronchiectasis. 

Symptoms. — Diaphragmatic ])aralysis results in the affected leaf of the 
diaphragm becoming immobile and remaining at a higher levtd in the thorax 
than normal. Tliis can (*asily lx* se(*n on X-ray examination. Sometimes 
there is a reversal of the ordinary abdominal movements during resj)iration, 
with the re.sult that there is epigastric ri'cessioii during ins]>iration. Massi\M‘ 
collapse of the lung, d(‘scribed on page 10G8, has been ivganhal as due to 
reflex inhibition of the diaphragm on one side, though this exj)la nation is 
not now generally accepted. 

Treatment. — This is, in general, thatof the condition causirig the paral vsis. 


HERNIA OF THE DIAPHRAGM 

Definition.- -Protrusion of some j)art^ of the abdominal viscera through 
an opening in the diaphragm into the thoracic caxiiv. 

iEtiology. — Diaphragmatic hernia may be (‘ongejiital or acquired. The 
congenital form is due to an error in development . Acquin^d henna generallv 
results from gunshot wounds or stabs involving the diaphragm. Mon* 
rarely, it may be caused by seven* a.nd prolonged vomiting. As might lx* 
expected from anatomical considerations, diaj)hragmatic liernia is nnich 
commoner on the left side. 

Symptoms. -These are more definite and characteristic when t he hernia 
is on the left side. In the congenital variety the symptoms may be slight, 
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and tlu*. condition may only be discovered accidentally on X-ray examination. 
More oft(*n tlnire is dyspiKBa and dis{jomfort, j>articiilarly after meals. In 
acquinaJ cases, if tbe oiiset is sinld<m, there may be ^reat shock and dyspnoea. 
More often th(‘ condition de‘V(;lops fijradually, and tiie symptoms are those of 
discomfort or dysj)iKea and distn'ss after eating. In left-sided cases, vomiting 
is not infreqinmt. Hiccongh and (‘.oiigh are common symjjtoms. The dis- 
turbance of dig(‘.slion may cause (a)nsiderable loss of weight. There may be 
some llatt(‘ning of the u])per part of tlie a]>domen and some displacement of 
th(5 heart, 'i'here is often diminished vocal fremitus at the base behind, and 
palpation may confirm the dislocation of the h(airt to a Jiigl)er level than 
normal, or to the right. The jj(*rcussion note may be tymyianitic and breath 
sounds may be. absent or weak. 

Diagnosis. -This has to be made from j)neumothorax and from eventra- 
tion of tlie diapiiragm, /uid in re gard to these the X-ray findings arc generally 
crucial. Tlie jiiiysical signs of left-sided hernia may be strikingly similar 
to those of yiiummotiiorax, and it is only by X-ray examination that the real 
nature of tlie affection may be reraignised. 

Treatment. — Tlie tnaitment of the condition is surgical. 


EVENTRATION OF THE ])iArHK.V(;M 

Definition. -This name has been ayqilied to a condition in whicii, owing 
to congenital or acijuired tliinne.ss of half th<' diayihragm, the pressure of 
the iiiTra-abdominal contents eansrs the afl'ect(‘(l haif of the diajihragin to 
bulge upwards. It is a rare condition. Symjitoms an' often entirely lacking, 
and the diagnosis may only 1><‘ made liy X-ray examination. When symyn 
toms an* pi‘»‘s< nt, they may lx* somewhat similar to those of limiiia of the 
diayiliragm. 


DlSI'tASES OF THE MEUl ASTINl'M 

The mediastinum is the interpleural space, and occuynes the median part 
of the thorax, from the suyierior aperture above to the diaphragm below. 
Strictly speaking, any affection of any of the important structures occupying 
this sjiace, such as the pericardium, heart, great vessels, air passages and the 
thymus, might be included under tliis heading. They are, however, more 
conveniently grouped under the various systems to which they belong, and 
diseases of the mediastinum are commonly restricted to conditions arising 
in, or affecting the connective tissue and glands found in this space. 


MEDIASTINITIS 

Mediastinitis, or inflammation in the mediastinal connective tissue, may be 
acute or chronic. In the acute forms there may be an inflammatory serous 
exudate causing oedema, or the inflammation may progress to abscess forma- 
tion. The chronic forms are indurative or fibroid in character, although 
clironic abscess ma v oeciir. 
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Aoutk Simple Mediastinitis 

iEtiology.— Acute mediastinitis without suppuration may result from 
injuries to the chest-wali or sternum, and from lacerating wounds of the 
oesophagus or trachea. It is sometimes secondary to inflammatory processes 
in the lungs, pleurae, pericardium or peritoneum, and to periostitis of the 
sternum or vertebrae. Pneumonia is a not uncommon cause. 

Pathology. — There is hyperasmia of the mediastinal connective tissue 
with inflammatory oedema. Mediastinal serous elTusions have been described, 
but these are, without doubt, encysted pleural effusions encroaching on the 
mediastinum. 

Symptoms. — The clinical manifestations of acute mediastinitis are vague 
and not characteristic. There is a mild pyrexia, the temperature reaching 
99° or 100° F. Pain under the sternum may be complained of, and on ausculta- 
tion over it a few fine crepitations may be heard on deep breathing, or they 
may occur synclironoiLsly with the heart beats. 

Course. — The affection may subside or })roceed to abscess formation. 
It may result in fibroid thickening or adhesions. 

Diagnosis. — Mediastinitis is often not recognised or suspt'Cted. since it is 
masked or overshadowed by tlie clinic.al manifestations of the j)rimary 
condition 

Treatment. — No syiecial treatment is required, apart from that appro 
priate to the condition inducing it. 


Acute Suppurative Mediastinitis 

iEtiology.- -Acute suppurative nu'diastinitis or mediastinal abscess is 
more common in males, and may occur at any age, although it is more fre- 
quently seen in early adult life than at other j)eriods. Some cases ar(‘ (d 
traumatic origin, and follow jierforating wounds or blows on tlie sternum, 
not necessarily causing fracture. Perforation or injury of tlie a\sophagus is a 
comparatively frequent mode of access of pyogenic organisms to tli(‘ medi 
astinum. This may occur from ulceration of an msophageal new-growth, from 
injury due to a swallowed body such as a tooth jilate, or from the passage of 
an oesophagoscope or bougie. I^erforation of the trachea or main bronchi by 
an inhaled foreign body is sometimes the cause of mediastinal supj)ara- 
tion. Various pulmonary conditions may lead to jiyogeriie infection of 
the mediastinum, such as pulmonary abscess or gangrene, pneumonia and 
bronchiectasis. Periostitis or osteomyelitis of the sternum, vertebrjc or 
ribs, suppuration in the mediastinal glands, or tracking down of deep 
cervical abscesses may all lead to mediastinal abscess. Kxt.tmsions of 
pyogenic processes from the pericardium, jileura or [leritoneiim may also 
be causes. A suppurating iiydatid or dermoid cyst mny ru})tur(‘ into the 
mediastinum, and, lastly, the infection is blood-borne in some cases from 
infective endocarditis, pyaemia, erysipelas or enteric fever. Dieiilafoy 
pointed out that certain cases of empyema, originating near the medias- 
tinum, may, by encroaching on this region, induce predominating mediastinal 
symptoms, which he described as the “ mediastinal syndrome.” Such cxises, 
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alihoup^li abscesses in the mediastinum, are not mediastinal abscesses, but 
are in reality 8}>ecial instances of encysted emjiyema. 

Pathology, — The suppuration iriay be limited to any part of the ana- 
tomical subdivisions of the mediastinum, or may sjiread from one compart- 
ment to anotluT. The pus sometimes tracks in various directions, e.g. 
upwards to tlie neck, downwards lo the abdomen, or it may point in the 
chest-wall. Th»' absce.ss may rupture into the oesophagus, trachea, aorta, 
pleura or p(^nra rdium. 

Symptoms. -The onset may la* insidious or acute. In the latter case it 
may Im* ushered in by severe pain iindoT the sternum, radiating to the back and 
sbonlde.rvS. '^J’hc symptoms may b** divided into those due to the inflammatory 
process, and those r(*sulting from tli<* pressure ex(,*rte(l i»y tlic collection of pus. 
Tlie former comprise malaise, fever and sometianrs rigors, while blood examina- 
tion mav dinnonst.rat e, a len{‘oc\ iosis of ithOOO per e.mm. or over. J he 
pr(*ssure Hvmptoms vary according to the amount of pus prt)duced aiai its 
situation. 'J'hey include .an 1 paroxysmal or Imassy cough, from com- 

pression of the vagus nerve or dirc'ct pressure on the trachea. There may 
also be dvsjihagia from obstruction of tlie o*sopliagii?, and hoarseness from 
pressure on left recurr-mt larvng*‘al nerve. ITtssure on the spinal nerve 
routs, i nt ei’cost ai nervaus, or brachial phoxm: may lead l<» severe neuralgic ])ains. 
l'*iirtial or complete obstruction of the ^^(‘at veins may la* a]./parcnt iiajni 
distension of the superficial tlioracie veins or of those in the neck. (Kdema 
of the f'hest-vvall is sometimes seen from tliis cause, or it may result from the 
inllamniatory process (‘.\t-endin<: to tin* (■h<'St-w;ill. 1 h<' siens n* S'-vere caises 
will be liiose (’auseci fiV the pressur** elfects just described. The patient looks 
ill, distressed, dvspmeic and nion* or less evanosed. The r('S|>irations Jiiay 
be noisv, as the.ri* is sometimes inspiratory dyspneea with stridor, this being 
known as tin* hriiit de cornnjjc. The dilatc'd veins may be ajiparent and the 
direetion of the current may hel{> to Ifaailise tlie seat of tlie obstruction, 
'riiere is sometinu!S local redness and (vdema from pointing of the abscess, near 
the sternum, in the neck, or in the iniersca])nlar region on eitiu‘r side. Pal- 
liation mav rev(‘al local tenderness and ev‘m ‘Im-tnation in anv of these 
areas. 'ITume is oftim dullness over tin* sternum, scuuetimes e.xtimding to one 
or oth(‘.r side, or tlie dulliu'ss may be found in the ino'iscajiului region. It is 
sjU'i that the dullness may shift with the position of the paiiem in some cases. 
Breath sounds are distant, and weak or lironchial over tin* dull area, except 
wlien it is hehiiid the stermiin, when tiiey are harsh. 

Complications and Sequelae. The im]K)nant complications are those 
due to ru]>ture of the abscess. If this occurs into the lung or the oesophagus, 
pns is ex pectoral ('il, or passes into the stoimudi. (langrenc of the medi- 
astinum mav follow, or death may occur from sulYocation or hivmorrliage. 
Extension of tlie abscess may lead to purulent pleurisy, j^ericarditis or })eri- 
tonitis, or to su]jpu ration in the neck. In cases that recover, chronic medi- 
astinitis with matting together of the mediastinal contents may be a sequel. 

Course. 'ITie disease* is acute and rapidly progressive, unless relieved 
bv op(*ration or by siHmtaneous <ixternal drainage in a few fortunate 
cases. 

Diagnosis. Tin* “ mediastinal syndrome " of dyspnma, stridor, par- 
oxysmal cough, hoarseness and dysphagia with signs of pressure on arteries, 
veins and nerves is common to many conditions causing mediastinal jiressure, 
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notably mediastinal new-growtii, enlarged mediastinal glands, aneurysm and 
pericardia] effusion. The differential diagnosis of these is more fully con- 
sidered under mediastinal new-^uowth. The occurrence of f(n^ers and rigors, 
the y)resence of a pointing swelling, and the demonstration of a leucocytosis 
may give strong suggestion as to tlie inllanimatory origin of these symptoms 
and signs. The X-rays may reveal a localised nualiastinal siiadow, often 
non-])iilsating, although it must be remembered that in rare cases a medi- 
astinal abscess may pulsate. 

Prognosis. — This is very grave, and the majority of cases die unless 
recognised and treated early. Jf gangrene develops, a fatal result is inevit- 
able. The outlook is more hopeful wlien tlie anterior mediastinum alone is 
involved. 

Treatment. — Propht/lactic . — Foreign bodies in th(‘ msopliagus and traclaui 
should be removed as rajudly and as gtuitly as ])ossible. The utmost care 
should be exercised in the passage of a bougie or the msoj)hagosc()pe in cases 
of (esojdiageal stricture. 

Remedial . — As soon as mediastinal suppuration has been diagnosed and 
localised, surgical measures should l>e adopted. Th(‘ mediastinum can be 
reached by resection of })ieces of costal cartilage or by trephining tlie sternum . 

Chronic Mediastinitis 

This also occurs in two forms, chronic indurative mediastinitis and chronic 
abscess. 

Chronic Indcrai’ive Mediastinitis. — Tiiis may occur as a sequel of any 
form of acute mediastinitis. The best known is that associat(*d with chronic 
adhesive jx^ricarditis, and usually known a.s chronic indurutive inediaatino- 
pericarditis. This condition is dealt with in the .si'ctiovi of diseases of the 
pericardium. Oilier forms include the. chronic inilamm.at ion and thickening 
which occur around enlarged, sclerotic and pigment(*d mediastinal glands, 
and around the same glands when affected by caseous or calcareous tuber- 
culous lesions. 

Chronic Media.stinal Ahscess is generally of tuberculous origin, arising 
from breaking down caseous bronchial or mediastinal glands, or from tub«ir- 
culous disease of the S[>ine or ribs. A chronic abscess may, however, be 
caused by a foreign body, such as a bullet. 

Symptoms.-- Simple indurativi* nu'diastinilis may give rise t-o ])racticallv 
no symptoms or signs. Chronic abscess may cause symptoms of ill-healtli and 
of mediastinal pressure, or may only become apparent when it points super- 
ficially. 

Treatment. —The treatment of chronic mediastinal abscess is practically 
the same as that for other “ cold abscesses duo to tuberculosis, incision and 
drainage being avoided if possible in favour of asjiiration and injection of anti- 
tuberculous substances. Other cases may require operation. 


EMPHYSEMA OF THE MEDIASTINUM 

In performing tracheotomy, the pretracheal layer of deep cervical fascia 
is of necessity incised. If difficulty arises in ins»irting the tube into the 
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tracheal incision, air may b(? drawn deep to this fascia by the vigorous attempts 
at respiration and thus pass into the superior mediastinum, or superficial to 
it into the anterior mediastinum. Rupture of the trachea, bronchi or 
cesojdiagus, or ru[)ture of air vesicles or pulmonary lesions where the 
pleura is adherent, may also cause it. In acute interstitial emphysema of 
the lungs, tin; escaped air may tracik along to the root and reach the 
mediastinum. 

Symptoms. — l^mphysema of the mediastinum may give rise to very in- 
definite indications. A few fine crackling sounds may be heard on listening 
over the sternum, sometimes varying with respiration or with the heart 
movements. The j)ercu8sion note over the prsecordium may be hyper- 
resonant, and the heart sounds may be distant and imifiled. Small quantities 
of air escaped into the mediastinum can Ixi rapidly absorbed and may not be 
of serious import. 

Diagnosis.— This is often a matter of speculation, unless the air spreads 
upwards to the neck and causes superficial surgical emphysema. 

Prognosis. — Thisdejiends entirely on that of the underlying cause, which 
is often of serious nature 

Treatment. — No special treatment is requir(‘d. as a rule, a[)art from that 
of the primary condition, e.xeept that pain !iiay necessitate the use of analgesic 
drugs at the onset. 


ENLARGED MEDIASTINAL GLANDS 

The nu'diastinal lymphatic gland.s are airanged in tiiree groups. A 
few small ones are found in the anterior com}>artin('iif , another group is situa- 
ated in the posterior m(?diastinum. ddie third and most important is the 
tracheo-bronchial group, situated around the bifurcation of tlie trachea and 
extending along the bronchi. It is enlargement of this group that mo.st often 
gives clinical manifr'stations. 

iEtiology and Pathology. -A simple indammatory enlargement of 
these glands may occur iu many acute aficctions of the bronchi and lungs, and 
in certain aqute specific fevers, notably influenza, pertus.sis and measles. A 
more chronic enlargemenf, associated with indurative changes, results from 
chronic respiratory diseases, such as chronic bronchitis and tlie pneuiuo- 
konioses. In the latter case, considerable pigmentary changes may belound, 
from deposition of the particles derived from the dusty inspired air. In town- 
dwellers, these glands are often grey or black in colour from deposited carbon. 
Tuberculosis is the commonest cau.se of enlargement of the mediastinal glands, 
particularly of the tracheo-bronchial grou[), those about the right bronchus 
being most affected, as a rule. This is a frequent early localisation of tuber- 
culous disease in children. The infection spreads from the lungs in the 
majority of cases (Ghon), but in some instances the path of infection is from 
the tonsils through the cervical lymphatics and glands, while in others the 
mode of entrance is from the intestines through tlie mesenteric glands. The 
lesions may be miliary tubercles, or small caseous nodules which calcify sub- 
sequently, or which may soften and lead to local spread or generalisation. 
In other cases a fibroid hyperplasia of the glands results. 

In syphilis, mediastinal adenitis may occur in the .secondary or tertiary 
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stages. In Hodgkin’s disease and in lymphatic leuka3mia, the mediastinal 
glands may share in the general adenopathy, and in the former the condition 
may be f>rimarv in these glands. I^nlargenient due to malignant disease is of 
great importance and receives separate consideration. 

Symptoms. — These may be slight and escape notice, unless the enlarge* 
meiit is sufhcient to produce pressure or irritation. Oougli is the commonest 
sym])t()m ; it is usually dry, irritative, noisy and ineih‘ctive. It may occur 
in j>aroxysms, somewhat suggestive of those of whooping-cough. Dyspnoea 
and dysphagia occur only when the enlargement is considerable. Vomiting 
sometimes develops, probably reflexly from vagal stimulation. I\ain behind 
the sternum or in the upper thoracic region ])osteriorly may be complained 
of. In children with tuberculous di.sease in these glands, there is ofttm languor, 
anorexia, amemia and wasting, sometimes with slight irregular fever and night 
sweats. Such symptoms in a child of 5 to 12 y<'ars of age are very suggestive. 
The signs are also variable and frequently ineonclusive. In tuberculous 
cases, the appearance of the child, pale, delicate looking or sallow, with long 
eyelashes and fine hairy growth over the back, mav also be .suggestive. In 
glandular enlargement from any cause there may be dilated veins over the 
front or back of the chest, especially in the upper part, and a “ hiliim dimple ” 
has been described as a]>pearing in the second intercostal space beside the 
sternum, on liolding the breath at the end of inspiration. One ])iipil may be 
larger than the other, owing to sympathetic stimulation. Small areas of 
dullness may be found at the back, near th(‘ uf)per thoracic s])ines, or in front 
close to the manu})rium. Breath sounds over these areas may be bronchial 
or harsh. Occasionally the enlarged glands imj^ede tin; air entrv to a lower 
lobe, generally the right, in which case breath sounds are notably weakened 
over this area, w]iil(‘ the percussion note may be imi»aircd. Normally, 
whispering poctorilofpiy ceases at the seventh cervical 3[)inc ; with enlarged 
mediastinal glands it may be heard along the middle lino or close beside it, 
in the u])per thorjicic region from the first to the fifth thoracic s])ine8. This 
is known as d ’.Es[)Ui e’s si|^n It is a valuable confirmatory 

sign, Avhen other indications are present. ^ Eustace Smith’s sign is of little 
value. It corusist.s in a venous hum, audible over the manubrium sterni, when 
the child’s head i.s thrown back as far as possible. Occasionally pressure on 
the recurrent laryngeal nerve may lead to an abductor paralysis of one vocal 
cord. In cases of tuberculo.sia, syphilis, Hodgkin’s disease or leukaemia, 
enlarged glan.ds may be present in other parts of the body, and may tlius assist 
in diagnosis. 

Complications. — A caseous gland may ulcerate into a bronchus or into 
the trachea, and death has resulted from glottic iinpnction of a portion of the 
gland. Ulceration into the oesophagus has been described. ltu]>ture into the 
mediastinum may lead to mediastinal abscess. Invasion of the pleura, lung 
or pericardium may occur, or generalisation causing widespread miliary 
tuberculosis. 

Diagnosis. — Whenever the condition of iruMliastbjal glandular enlarge- 
ment is suspected, an X-ray examination should be made if ]) 088 ible. It may 
help to distinguish between other conditions causing mediastinal pressure, 
such as aneurysm, abscess and malignant growth. Unfortunately in regard to 
tuberculous disease, it shows best the condition of least importance, namely, 
the old healed calcified glands. “ Soft ” or “ woolly ” shadows are regarded 
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as iiidicatiye of active disease, but in doubtful cases it is wise to act upon Uie 
clinical indications. 

Prognosis. — This varies with the cause, being serious in Hodgkin's disease 
and leukaemia. In tuberculous cases, the prognosis is as a rule ;good, apart 
from complications, ])rovlded treatment is prompt and adequate. 

Treatment. - In tuberculous adenitis, the general condition should be 
ini])roved by evf-ry jJO.Hsible means. The child should be taktui from school, 
rest and exercise are to be carefully graduated, and a libera) diet supplied, 
w’ith extra milk, cream and butter. In England, the seems 

especially valuable in tlnj climatic treatruent of ^laudolaj kubcrcuolsis. Cod- 
liver oil, malt extracts anil tiie syruj) of tlie iodide or phospliaie of iron are 
useful. In afebrile cases, tuberculin cautiously given may be of value in 
children of S years or over, but it is not necessary, as a rule. If given, the 
initial dose should be small, poohiM dosage gradually in- 

creased. In glandular enlargements due lo syjdiili.s, Hodgkin's disease and 
leukLcmia, the treatment appropriate to these diseases shouhl be employed, 
and syrnj/torns due to pressure relieved as far as possible. 

MEDIASTINAL NEW-GROWTHS 

The mediastinum may be the seat of either simple or malignant new^- 
growths, the latter being much more common. 

SiMTLK Tumours of thk Mi clji astIxVUM. — A bare enumeration is suTi- 
cient for their dlsiiussair^hctT fliey rarely give rise to ByinpLoms, and the 
recorded cases have, as a rule, onlv been di.scovored in the course of a routine 
post-mortem examination. The ciiief varieti«\s found are liporija, chopdronia, 
osteo-chondroma and myoma. 

MALKiNANT Tu.MouHS oK THE MEDIASTINUM.- Although it is Certain that 
some malignant growths arise j)rimarily in the mediastinal tissues, while 
others invade the mediastinum secondarily by extension or iiioiastasis, it is 
often impossible, even at autopsy, to deterniiiie wnether a nuidiastinal growth 
originated in the mediastinal tissues or in one of tlie adjacent organs, partic- 
ularly the lungs. The differentiation between primary and secondary growths 
is therefore less sharp than in other situations. 

Sarcoma of the Mediastinum. — Recent research lias proved that the 
majority of mediastinal growths are sarcomatous. A primary sarcoma may 
arise in the Ijmphatic glands, connective tissue, periosteum of the stern UDi 
vertebrie^ or in the remauis^of the thymus ghind. The commonest variety 
the lyinpho-sarcoma, but spindle-celled and Chondro-sarcomata may occur. 
Mediastinal sarcoma is commoner in males than {eniales ; it may ticciir in 
early life, and tlie majority of cases occur before the age of 40 years. 

Carcinoma of the Meiuastinum. — TJiis is rare as a primary tumour. 
It occurs in older It may originate from the tracTiea^ 

oesophagus, in the remains of the thymus or in a retro-slernal goitre. 

Secondary Malignant Growths of tue MEDiA^TNUM.-^These usually 
result from direct extension of primary growths of the lung, bronchi, trachea, 
CBSophagus, chest -wail or breast, but true metast^t*s may occur from mam- 
mary growths or from more distant prinlary tumours. Endothelioma has 
been desciiberi in tlie mediastinum, but is probably generally secondary to 
endothelioma of the pleura. 
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Pathology. — The morbid appearances depend upon the situation of origin, 
the directions of growth, and the nature of the tumour. Sarcomata are 
generally soft, pinkish in colour and vascular, while carcinomata are paler 
and firmer. There may be one large mass weighing several pounds, or there 
may be multiple growths. Wlien the tumour reaches a considerable size it 
may infiltrate, surround, compress or displace contiguous structures. This is 
particularly the case in the lyrnpho-sarcomata. The trachea, cesojduigus, and 
large vessels may be surrounded, the pericardium and lieart may be exten- 
sivel)’’ infiltrated, and the nerve trunks may be enclosed and comj)ressed. 
Secondary deposits are common in other glands, but not infrequently tlie pig- 
mented bronchial glands may be seen entirely enclosed in growth without 
being infiltrated. 

Symptoms. — The onset is often insidious, and tlie condition may not bi' 
suspected until the cachexia and pressure signs develoj). Malaise, weakness, 
shortness of breatli, cough and ])ain are often early symptoms, whicli become 
more pronounced as the case progresses. The pressure sym])tonis and signs 
constituting tlie “ mediastinal syndrome ” conijirise — 

1. Pressure on the air passarjes, giving rise to dyspmra, eough anti expi c- 
toration. The dyspnoea may be inspiratory and associated with stridor, t)r 
expiratory and paroxysmal. The cough is harsh and may be “ brassy " ; it is 
often associated with mucoid, blood-stained, or even “prune juice “ sputum. 
Bronchiectasis may result in some cases. 

2. Pressure on or infiltration of the lump leading to f‘()Ilaj>s<- and st)rnetime.s 
breaking down of lung tissue. If the pleura is reached or invaded, pleural 
effusion, often blood-stained, may result. 

3. Pressure on artcrms. - rnnipressiori of liraneht'S of the piilinonarv 
artery may lead to local gangrene, or in otfu;r eases the growtli mav ulctTate 
into a larger vessel and cause fatal hanuorrliagta Pressure on the subclavian 
artery may cause inequality of the radial juilses, and according to Kkgren 
this may only be present when the patient i.s lying and not when In* is standing. 

4. Pressure on veins. — Diluted tortuous veins mav be seen over the front of 
the chest and abdomen, or in tin* neck, ^kln* How of blood in these Huj)erficial 
veins may be reversed, owing to tin* obstruction of tin* superior vena I'ava or 
its main radicles. The current then runs from above downwards, instead of 
from below ii])ward.s, as normally. Th(‘re may be oedema of the chest-wall or 
of the face and neck from the same cause. 

5. Pressure on nerves. — Ihe vagus may be compr(‘s.S('d, causing paroxysmal 
dyspnoea and cough. Laryngeal paralysis or spasm may result from involvt*- 
ment of the recurrent laryngeal nerve. Dilatation of the pujiil, followed lat er 
by constriction, drooping of the upper lid and enophthalmos, occurs when the 
sympathetic is involved. I^aralysis of the diaphragm on orn^ side frcin com- 
pression of the phrenic nerve, and jiain from involvement of the intercostal 
nerves, may be present. 

6. Pressure on the cesophaaus may lead to dysphagia of increasing eb'grce. 

In addition to the signs afforded by t he.'^e varicuis conditions, there may lie 

glandular en la rgem en ts in t lie neck , the suprasternal notch, or in the axillre. 
The growth may invade the ch(*st wall at any spot, and in rare cases it may 
pulsate. The pulmonary physical signs arc dyspneea, sometimes orthopjaGea 
and c yan osis. In some instances the patient prefers to lean forward ; this 
is said to BFdue to the fact that in this position the antero-jiosterior diameter 
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of tlio inodiastimirn is increased, and the tension caused by the growth is 
thereby less(;ned. There may be duUiicss over the sternurn or over the^upfuii 

theTuiag inYaded orxompresseibyTbe 
growtli. The breatil-^OUXids heard over the dull area may i>e harsh, b^^iilial, 
tubular, weak or absent. The signs due to any secondary condition, such as 
bronchitis, bronchiectasis or a pleural effusion may be found in addition. 

Complicalions. — These include the secondary conditions just mentioned. 
Othe-.rs are due to ulceration of the growtji thfou^h,U^^^^ chest-wall, into the 
trachea, bronciii, ajsopliagus or aoiia. Tericarditis may occur if the growth 
invades tlie [lerlcardium, and liajiuopexicardium may result from ulceration 
of a vessel. 

Course. — The growth enlarges progressivady and the course is oftcajjapid* 
particularly in lyniplio -sarcoma. Fulminating cases lasting only a few weeks 
occur, more commonly the patients live from G montiis to 2 years irom the 
onset, rarely more. 

Diagnosis. — When signs of me<liastinnl pre.ssure become af)})arent, new- 
growth should be 8us])ecte(l, in common with aneurysm, mediastinal abscess 
or cyst, enlarged mediastinal glands and pericardial efiusion. The history, 
the general condition of tlie patient, the jdiysical signs, blood examination, and 
the X-rays may all help in distinguishing between these conditions. The 
evide.nce alfurded b\' the X-ray may be of tie* utmost value. The j.juls^ating 
siuidow of an aneurysm, the large area of a pericardial effusion, the indefinite 
ealge of an infiltrating growth exi<*nding into tie* lung, ma)- be shown clearly, 
luit the appi'arances should alwaws be intcrpr(‘te<l in the light of the other 
clinical features, and a diagnosis should not be made on X-ray lindiiigs alone, 
since a growth may pulsjiti*, or may giva* rise to an (dTusion, while a metliasvinal 
abscess or cyst may give a sliarp slnnh'W. An (osopiiagc'al new growth can 
sornetirmes b(‘ diff(‘n‘nliat(‘<i by the a‘SOpliagoscu]ie, but this should only be, 
employed wlien aneurysm can be excluded. Diagnosis from pulmonary new 
growtii may be almost impossible. Before the onset of pressure symptoms, 
growlii may la- suspeatrd from tin* cough aud emaciation, and lu-re again the 
X-rays may giv«* \'alnable indications. Chronic tuberculous disease should 
always be excluded by iejM';ited sputum examinations. The diagnosis of 
mediastinal growth may sumotimes be ob.scured by some of tlie comjilications 
It induc'es. notably ])leural t'iiusion and bronchiectasis. Tlie raiyhl on.sct and 
progress of tlnese conditions and the bloodstained character of an effusion 
may all suggest t!u‘ possil)llity of a malignant cause. The [)resence ofyiilarged 
glands in the neck or axilla*, or of nodular growth in the chest-wall or epi- 
sternal notch, may afford almost conclusive »‘vidence of malignancy. 

Prognosis. — This is jiractically hopeless and deatli occurs from exhaus- 
tion, starva^rp toxaunia, asphyxiiy or haniiorriiage. 

Treatment. — The treatment is that of inojieraide malignant disea.^e 
elsewhen;. X-ray applications, or radium treatment in some form may be 
tried. Otherwise treatment is symjitomallc and palliative. Fain may be 
relieved by aspirin, pyramidon, codeine or morjdiine. bleep may be induced, 
if there is iusomiiia^ Ty chloral hydrate, omnopon or other hypnotics, if 
c'ffusion is causing dyspnoea it may be ta])ped, but the fluid usually collects 
again ra[)idly. 
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CYSTS OF THE MEDIASTINUM 

Simple Cysts. - These are usually siiiall and of no clinical imj)or lance. 

Dermoid Cysts and Teratomata, -These arc very rare and lujcornc 
apparent generally in young adult life. I’hey may enlarge, giving rise to 
symptoms and signs similar to those of a mediastinal tumour, or tliey may 
lead to em])yema. They usually contain jmltaccous mat(uial, aiul sometimes 
hairs, muscle, cartilage, bone and teeth. Sucli cases are almost ciTtainly tera- 
tomatous in nature and derived from included embryos. This (.‘ondition may 
sometimes be diagnosed during life by the expectoration of hair, teetii, l)f)ue 
or cartilage. The j)rognosis is, as a rule, serious, hut some cas(‘s recover iiiider 
appro j)riate surgical treatment. 

Hydatid Cysts. — A hydatid cyst may l»e primary in the mediastinum 
and may give rise to signs cd mediastinal ]»ressur(\ }>ul the condition is ex- 
tremely rare. Its presence may he shown l>y X-ra^^s and its nature demon 
fltrated by the blood reactions or by paracentesis. Such c\sts have Ihu'ii 
successfully treated su^gical]y^ 

Other rare mediastinal cemditions are hernia of the stomach or colon 
through the diaphragm into the mediastinum. A retro-st(‘rnal goitre may 
also form a mediastinal swelling. 

K. A. Young. 

G. P]. Beaum‘Nt. 
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DISEASES OF THE KIDNEYS 

THE CHARACTEUS OF NORMAL URINE 

Thk ainounb of iiriDe normally secreted in 24 hours is 50 ounces or 1500 c.c. 
The specific izravity of the total should lie between 1015 and 1025, though 
individual specimens will vary considerably more, according to the amount 
of fluid imbibed or the quantity excreted by the skin and bowels. The 
reaction should be acid, due to the presence of acid sodium phosphate, 
NaiioPO^. 'Fhe total acidity should be such that about 650 c.c. of deci- 
normal caustic soda will neutralise the daily output. This is equivalent to 
82 grains of NallCd^, but it requires a rather larger quantity (120 grains 
according to Spriggs) of bicarbonate of soda by the mouth to effect this 
neutralisation. The total acidity of the urine rises very considerably in 
acidaBinia, and may be more than doubled despite large doses of alkalis. 
Normally, urine i.s mori* acid during fa.sting than during absorption of food, 
the acid and alkaline tides being thus produced. The alkaline tide is often 
explained as due to the gastric juice withdrawing hydrogen ions from the 
blood, but this must b(‘ btdanced by the pancreatic secretion of hydroxyl 
ions. More probably tlie alkaline tide is due to the absorption of alkaline 
vegetable s.ilts, as it i.s more marked in herbivora. On decoi^gjtoaition, 
either in the bladder or after excretion, the urine becomes alkaline, from the 
couymrsiQli pf urea into ammonium carbonate. 

The con.stituents of urine are partly derived from the food (exogenous) 
and partly from the kataholism of the tissues (endogenous). We may 
bnefiy consider the source and significance of the principal constituents. 

N iiro(fe i^ i^ au^^ (xm stitueriL s . — The total nitrogen excreted each day on 
an' ordinary inixedNliet is about 18 grammes or 270 grains. Of the various 
.nitrogenous coustituentj^ 4 i 4 eifcjs by bar the most abundant, its output being 
33 grammes, which contains 15 -1 grammes of nitrogen, or 85 i)cr cent, of the 
total. As so much of the urea comes directly from the food, the amount of 
urea falls both absolutely and relatively in starvation ; the total nitrogen 
drops to 5 grammes or eA^eii le.‘^s, of which urea nitrogen forms about 60 per 
cent. On a diet rich in carbohydrates and fat, but containing hardly any 
nitrogen, these figures may fall still lower, as the assimilation of other food- 
stuffs reduces the waste of tissue nitrogen to a uiinimiim. This is often 
forgotten, and in nephritis undue importance is attached to a drop in the 
output of urea, which is simply due to the diet prescribed being poor in 
nitrogen, whereas the urea excreted depends mainly on the quantity of 
protein ing^st^. 
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Next in importance come the purin bodies. Purins contain tlie grouj) 
C 5 N 4 , and the best known is tri-oxy-purin A small 

't quantity of the less oxidised ])iirins, xauthin an d ^lypQxanH^ jjii is also 
excreted. Exogenous ])urins come m ai nT^troTiTIfnfflt^^ fro 1 n the nuclei 

of cellular organs (such as liver and sweetbreavi), and from tea, colTee or 
cocoa. Only from one-leiitii to one-half of the iiig(‘.sted purins are exmeted 
as such, the remainder being destroyed by the liver, ultimately a[)pearirig 
as urea. The alkaloids of tea, cotfee and cocoa give rise chiefly to xanthin 
and hypoxanthiu, the rest to uric acid. On a diet rich in meal the daily 
output of })urms amounts to 0‘31 gramme of nitrogen, and on a [)nriM-free 
diet to 0‘202 gramme. This endogenous ])urin, which forms tlic Iarg(,‘r part, 
comes mainly from the leucocytes and muscles. Anything increasing the 
leucocytes in the circulation increases the output of endogenous purins, and 
iu IcukcBmia tlic excretion of uric acid may rise to 5 grammes a day. I'n- 
accustomed exercise diminishixs ihe output of uric acid, while increasing 
that of the less oxidised xanthin and hyp'oxanthiu, the total purin excretion 
remaining the same. Uric acid is only excreted as such when the urine is 
highly acid : normally it .a[)pe.ars as acid sodium urate. (.See also Urinary 
Deposits.) 

according to Folin, the most constant of the nitrogenous 
constituents on a meat-free diet, and servos as a im'asure of endogtmous 
nitrogenous metabolism. In a Inedthy young man on a diet consisting 
entirely of bread, about O’U gramme is exereUed daily, while on a diet con- 
taining meat extracts more than 2 grammes may be passed. During muscular 
wasting its output is increased, while in a subject already wasted it is 
diminished. All this suggests that it is derived from eriaitin of muscle— 
f both of tlic body and of tin* food. It may be recognised in urine by Weyl’s 
i test ; with sodiuiii nitroprusside and caustic soda \i gives a ruliy-red colour, 

/ which, uniilce tliaL given by acet^me, is at once disiroyed by glacial acetic 
I acid. Jade’s test ({(‘jxuids upon the deej) orang<^ colour, given by even 
j dilute solutions of crvatinin on the addition of a saturated solution of picric 
5 acid and some 10 per cent, solution of caustic .soda : this has been utilised 
I for the colorimetric estimation .d cr<‘atimn bv Folin. 

(vVeatinin can be obtained from creaiin by dilute boiling mineral acids. 
(,‘realiii, which is abundantly present in musch.';;, is not normally present in 
the urine. It lias been claimed that it apjx'ai's in urine, during Htar\’ation, 
but Graham and Poultori have shown tliat the presence of diacetic acid, whic h 
is invariable in starvation, vitiates the methods (wdinarily employed to show 
it. It is said that its presence in the urim' i.- of value in tlic diagnosis of 
carcinoma of the liver ; but this is doubtful, i L is recognised by the increase 
, in the creatinin which follows treatment of the urine with hydrochloric acid, 
b Ammonia is normally excreted to the extent of about 1 gramme a day. 
An increaseTn this amount is not, as was formerly thouglit, a sign of incajiacity 
on the part of the jiv(jr to form urea, liui a sign of acidmmia. Tlie body jiro- 
tects itself against acids in the circulation fiy forming ammonia from the 
proteins of the tis.sue.s. The increased excretion of ammonia is, therefore, a 
measure of the d('gr(‘.e of acidicmia, and it is ('.siimatcd liy llu* amount of acid 
set free from the urine on the addition of formalin, which combines with 
the ammonia to form hexaminc. In the acidaemia of dialadc's, the output of 
ammonia may rise to i grammes a day, nr even mono 
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' Hippunc^acid ia not an important nitrogenous constituent of urine, ’out 
it ia of interest as being made by the kidney itself by tlie combination of 
benzoic acid with glycocoll. It is, therefoni, increased by a diet of green 
vegetables, and is diminished when there ia conspicuous degeneration of the 
renal tubules. 

The pigments of urine are nitrogenous. The principal one, urochropi^ to 
which urine normally owes its colour, though closely Kdated to urobilin, 
has an independent origj^n, froxu hfCrrio^lobin. Even when all the bile escapes 
from tlie body through a biliary fistula the excretion of urochrome is un- 
altered. TJxiibilin, on the other hand, is a reduction product of bile pigment. 
The reduction is effected by bacterial action in the bowel, whence It is re- 
absorbed by the blood and excreted by the kidney. Normally it is not 
excret(‘d as sucli, but as a colourless chromogen. The appearance of pre- 
formed urobilin is evidence (hi her of increased haemolysis, or of increased 
intestinal putrefaction, or of increased time for reabsorption, as in intestinal 
obstruction. It can ’oe r(‘cognisrd with tlie specirosco [)0 by tlie absorption 
hand it gives in tin* blue, or by the gre(m fluorescence it shows on the addition 
of zinc chloride and ammonia. Very little, is known of uroerythrin ; it is 
an unstabh* body and is readily carriod down by urates, tJ'VvTuch it imparts 
tli(‘ ciiaract«Tistie pink colour. A trac** of haemal oporpliyrin is also normally 
|)r(es(‘nt in tli*- iiii:)'-; Init an o!)ViOU.s amount is un abnormality, which will 
be considiT (';! iatci . 

N 0 n- 7 1 .g co7istitu en ts . — These are ]>rinci]uiily salts. Chlorides 
are tTi(rm(i)st abundant, av«*raging al>out 10 to Id grammes (1 sodium chloride 
a day. During the exudative stage of pmmmonia this is much reduced, 
and it may be al.«o considerably diminished in ne])hritis. The j^hosphates 
are partly excreted as acid jiliosphates of sodium and [lotassium, yiartly as 
earthy phosphates of calcium and magnesium. The former are not precipi- 
tated on neutralisai ion, while the latter are. A phosphatic dc[>osit, as st^lai 
crystals of calciu:)i phosphate or tables of magnesium phosphate, Is no proof 
of real increase in the outpuit of phosphates^ but is iisnallv merely an indica- 
ticuf cTf dinnnishod acidity. Ammoiiio-magnesium phosphate, oirnie"^ "other ^ 
hand, is evidence of ammoniacal decomp(irsition. It forms a deposit of coffin- 
lid ” or “ knife-rest ” crystals. The amoimt of phosphoric acid excreted 
daily amounts to about 2’5 to 3'5 grammes, of which the earthy phosphtate.s 
form half. Sulphates are yireaent in the urine to the extent of I'b to 3 grammes 
of SO 3 a day. Very little sulphate is taken in tlie food, and most of that 
which is taken either as food or medicine is excreted by the bowel, so that 
the urinary sulphates come almost entirely from the oxidation of the sulphur 
in the jirotein molecule. About nine-tenths are excreted as sulphates of the 
alkalis, and the rimiaiiiing one-tenth as ethereal sulphates, formed by c<m- 
jugatiou With putrefactive products from the tyrosiii ami trvfitoplian of the 
protein molecule. Of these, the most striking is indican, or i n d ox ^ 1 - s u 1 p h at e 
of ppta^s h. It is best detected by adding un equal q ua n t i t y* or"sTi^mg*^ 
c l do 17 c acid to some urine, then a few drops of hydrogen j:>eroxide, and sbalcbig 
up t he mixture wi til some chloroform. The Indican is oxidised to Ihdigt;, 
whicTmunp^TiTlffu'e Wfour toTIie blilptoforDi. J t should not be found In the 
urine orchildren, but is normally present during middle or later fife in tBbsc , 
living a sedentary life, if nicarbie taken freely. Tlcrter described those' from , 
whose urine it is absent as candidates for old age.” Its presence in excessive : 
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amount is some evideace of excessive intestinal putrefaction or of intestinal , 
stasis ; but Mackenzie Wallis believed it was sometimes synthetically pro- 
duced. It is important that it should be looked for when the urine is fresh, 
as it te nds tq^dk^PP^ar pastajidi^g. It is^not^ however, an aQcurijjtp^iiide to 
the“T^faT^pjOunt of ethereal sulphates, which may be definitely increased 
even though the amount of indican is small. A rise in the proportion of the 
total sulphates which are excreted in ethereal combination is better evidence 
of intestinal intoxication than a well-marked indican reaction. The cherxy- 
red jjqlour sometimes given by this test is due to indol- acetic acid ; its 
presence is usually associated with definite symptoms of intestinal intoxica- 
tion. All the sulphur in the urine is not excreted as sulphates ; some G i)er 
cent, appears as neutral sulphur, derived from the sulphocyanido of the saliva, 
the taurine of the bile salts and substances allied to cystin. The neutral 
sulphur is diminished in insanity. 

Many other substances are normally present in traces in the urine, but 
except diastase, they are of little clinical importance. Ten to 30 units of 
diastase are nornially present, but less will be found in some forms of impaired 
renal capacity and a great deal more in most pancreatic diseases. The 
presence of {30 units suggest a pancreatic lesion, while lOO or more make 
this certain, in severe pancreatitis 300 to 500 may be found. 


THE ESTIMATION OF RENAL FUNCTION 

It .may be necessary to determine (1) the total renal ca])acity, or (2) the 
adequacy of either kidney separately. (Tenerally sjxaiking, the first is more 
the concern of the physician, and the second that of the surgeon. Estimation 
of the latter is of vital importance before ney)hrect(nny is considered, lest 
the remaining kidney should prove inadequate to maintain life. Estimation 
of the former is an assistance both to diagnosis and })rognosis. Some of the 
tests under the first heading have for their object th(^ (h^teriniuation of the 
part of the kidney involved. TJiese will be considered iirst. 

A. Estimation ot (hM*At:iTY of both Kidxpjvs 

1, Emniinatwyi of UiC blood . — The damaged kidn(‘y will fail to excrete 
substances which it should, and examination of the blood may reveal their 
presence in undue amount. The quantity of urea in the blood throws import- 
ant light on rtmal capacity ; normally this ranges from 0*02 to 0 05 gramme 
per cent., but is raised in various kidney diseases. According to Widal, 
patients with more than 0-2 j>er cent, of urea in the blood cannot live more 
than a few months. As pointed out under Ursemia, a rise in the j)erceiit4ige 
of urea in the cerebro-spinal fluid above 0-1 is of ill omen, and if it ruses above 
0*3 the case will almost certainly be fatal. The amount of sodium cliloride 
in the blood may be raised from the normal 0-45 to 0-5 gramme per cent, 
to 0-6 or higher. When there is extreme renal failure there may be an 
increase in the H-ion concentration, the uric acid and tlie indican of the 
blood, while the calcium content may fall from the normal 10 mgm. j>er 
cent, to 6. 

2. The urea concentration test . — MacLean has recently introduced this 
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simple and helpful method. Although ordinary estimation of the per- 
centage of urea in urine gives no information of value, the response of the 
kidney to a. given dose of urea does. Fifteen grammes of urea dissolved in a 
KK) c.c. of water, and flavoured with a little tincture of orange, are given to a 
patient just after Jie has emptied his bladder. The urea in the urine passed 
1 and 2 liours afterwards is estimated by the hypobromite method. If this 
amounts to 2 per cent, or more in the first specimen the kidney is efficient, 
and the second sj)ecimen need not be examined. But som(‘times the diuretic 
action of the urea leads to dilution of the urine. This will have passed off 
by the end of the first liour, so the second specimen will act as a control. 
Some observers j^refer to rely upon the specimen passed at the end of the 
third hour, and n'gard a figure below 2*5 per cent, as an unfavourable. in- 
dication w'hen operation on the urinary tract is under consideration. A 
moderately efficient kidney may show a concentration of 1-5 per cent., while 
a v('ry bad one may excrete a urine with 1 per cent., or ev(‘n less urea. This 
is one of the bf'st means of estimating renal efficiency. 

3. Various t<*,sts have been elaborated to try and differentiate between 
tubular find glomerular damage, but they have not proved very satisfactory. 
Schlaycr has attempted tf) do this by studying the reaction of the kidneys 
to the excretion of chlorides, iodides and lactose. He claims that a healthy 
kidney can get rid of 5 grammes of salt by merely increasing the concentra- 
tion of the urine, but that if the tubules arc damaged it cannot e.xcrete urine 
of the requi.site concentration. A delay in the excretion of iodide is also 
taken to indicate tubular damage. On the other hand, lactose injected 
intravenously is l)elievod to be excreted by the glomeruli. But these last 
two tf'sts arc not free from risk. 

4. The gravity test . — This is a simplification of Schlayer's con- 

centration t<*st. After an ordinary breakfast, tiie patient drinks no fluid 
and eats no juicy fruit for 24 hours. The sp. gr. of all the urine passed during 
the second half of this period is determined. A reading of 1020 or less 
indicates some failure of concentration. 

{phenoUred) /cx/. - One c.c. of sterile salt 
solution containing O-OOG gramme of the drug is injected hypodermically, 
ddic iiriiK' is collected J hour and 10 minutes afterwards, and again an hour 
later. On the addition of some 25 per cent, caustic potash to the urine, it 
should turn ])ink when the drug has |H*r(‘olated. Xorniallv 10 to GO per cent, 
should a])p(*ar in the Jirst hour, and GO to 85 per cent, in the Grst 2 hours. 
According to lb)wntrcc and Fitz this is the ])(*st test to distinguish functional 
incaj)acity due to nephritis from that due to chronic passive congestion, the 
failure to exende tlie drug being y>rominent in the former, and only occurring 
in the latter when the congestion is very severe. Some other observers 
hav(‘ not been so favourably impressed by this test. 


B. — Kstimatiox of CArAciTy of k.ach Kioxey 

It is generally agreed that the introduction of a se})arator into the bladder 
and the collection of urine from either side is fallacious as a guide to the 
activity of the two kidneys. Catheterisation of each ureter under the direct 
view of the cystoscope is the only reliable, method. Several of the tests 
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previously described may be adopted for this purpose, such as the injection 
of plienol;:ificL The urine should be collected for 2 to 2i hours. It is usual 
to cn’cmirage secretion during examination by giving some tea or sim])le 
diuretic. Afterwards, liexamine should be given as a precautionary measure, 
and the patient kept in bed for 36 hours. The amount of sugar with the 
first test or of colouring matter with the second is companal on th(i two 
sides. Another drug frequently used for this ])ury»ose is methylene-blue ; 
15 muiims of. a 5 per cent, aqueous sterilised solution are injected into the 
buttock. It is first excreted as a colourless chromogen and, later, as methy- 
lene-blue Itself. The chroinogen turns blue when boiled with acetic acid, 
and should ajqxair in ibe urine in from 15 to 20 minut(;s, after which the 
excretion of unaltered methylene-blue sliould begin. It should reach its 
maximum in from 4 to 5 hours, and should have disappeared in from 40 to 
50 hours. Obviously, catheterisation of the uret(‘rs cannot be continued all 
this tim(‘, so that obs(‘rvation is direct('d towards a marked (h'hiy in tht* 
ap])earance of blue on one side as compared with the other. As in acute or 
subacute nephritis the rate of methylene-blue (excretion is entirely unafiected, 
the utility of this test is confined to unilateral chronic disease. 

Indigo-carmine may be used for a similar purpose; O IG gramme of the 
drug is dissolved in sterilis(‘d water and injected hypodermically. The 
urine should be coloured in about 10 minutes, first ajqx'aring green and tlnm 
blue. Kxcretion reaches its maximum in about an hour, so tliat this test 
has advantages over the methylene-blue nuUhod. l)(4ay in the aj)j)earance 
of the dye and a feeld(‘ staining of the uriiu* may be taken as <!vidence of 
disease. For fuller details of these m(‘thods the writings of Thomson-Walker 
should be consult(‘(l. 

Pyelog ra is a valuable method of d<‘tecting hy p}’^^ M*‘ ~ 
phrosi .^l r to 10 c.c. of 15 })er cent, solution of sodium bromide are 
mjected very slowly through a fine needle into"'Sifber uret(Tic catheter and 
an X-ray ])hotogra]jh taken. In this way, the bromide ])eing opacpie to the 
rays, a beaut if uljf pict ure'_[of the ureter and pelvis of the kidney may bf* 
obtained. 


ABNORMALITIES OF THE URINARY SECRETION 
Polyuria 


Polyuria may be due to — 

1. Inciease in the quantity of fluid imbibed. 

2. Increase in the molecular concentration of the urine as in diabetes 
mellitus, or after saline diuretics. More water is thereby attracted into the 
blood stream by osmotic pressure. 

3. Incapacity of the kidney to excrete a concentrated urine, as in chronic 
interstitial nephritis. 

4. High blood-pressure, which tends to force more blood througli the 
renal vessels. 

6. Dilatation of the kidney vessels, as produced by stimulating diuretics 
of the caffeine group. 

“ Diabetes insipidus ” is frequently due to disease of the ])ituitary gland 
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or of the ovi^rlying hypotlialaTruis, or to damage in this neighbourhood by 
.sj)ecific meningitis of Uk? bas(; of the brain. It is also j>robablc that hysterical 
j)olyurifi is due. to a tenijjorary effect on the jatuitary through tlie sympathetic 
((hishing). I’liis alt(ua1ion of the j)ituitary secretion appears to affect the 
n*nal V(\ssels directly, since y)ituitrin will cli(‘ck diuresis, (‘ven in the dener- 
vated kidney. 


Anuria 

Suppression, as opposed to retention of urine, may be due to — 

1. Acute nephritis with intense c(*ngestion and neplirosis, whetlicr the 
result of an inf('ction or of drugs, sueh as t urjK irt ine, raant harid^'S or carbolic 
acid. 

2. Bilateral obstruction to the ureters. 

3. Reflex causes, such as oj>erations on the kidney or trigone of the 
bladder. 

4. Vasomotor conditions, as collapse, shock or irritation of the vasomotor 
centre. Brobably the anuria in diphtheria is due to the last of these (Garratt). 
In cliolera there is not only collapse, but depletion of water by other channels. 

5. Hysterical. This condition has been described by Charcot. It is, 
however, rare, and tiie element of fraud must be eliminated. Thus in one 
case I found urea abundantly present in the contents of the washing bowl, 
and this explained how the urim* was dis]>osed of. 


Aliiumi.nuria 

Albuminuria should bo more correctly t('rnied proteinuria — since blood 
serum contains two j)roteins — albumin and globulin- ajid eitlnu' may appear 
in tlie urine, though search is seldom made for the latttT. The ordinary 
tests of heat coagulation, nitric acid or salicyl-sulphonic acid give positive 
results with either. Mackenzie Wallis recommendc<i the following testa for 
globulin in the urine. If dilute acetic acid (33 per cent.) be added to a 
urine containing it, a wliite ]irccipitate is produced witliout the aid of heat. 
This may Ixi coniirmed by filling a tall cylinder with distilled water and adding 
urine drop by dro]> from a pipette. As the drops descend in the water, white 
rings form when globulin is present in large amounts. The globulin can be 
preci])itatcd for quantitative examination by making the urine alkaline with 
ammonia, and tlien half saturating it with ammonium sulphate. 

Proteinuria may be classified thus — 

(A) Without Organic Diseases of the Kidneys, as in— 

1. Functional or orthostatic proteinuria , — This is common in males between 
puberty and adolescence ; it is much less common in females of the same 
age. Dukes found it in 16 per cent, of all boys entering Rugby School. Protein 
ayjpears only in the urine secreted in tlie upright y)osture, and is absent from 
the urine jmssed on first rising. Tliere is no e\ndence that the amount of 
protein in the food influonce.s it, though some constituent of raw eggs may 
excite a transient albuminuria by a toxic action on the kidneys. Severe 
physical exercise will excite proteinuria in most healthy young adults. Collier 
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found it present in every one of the Oxford crew of D)06 after rowing a course ; 
to such a condition the term “ physiological ])roteinuria inay fairly be 
applied. When the protein appears apart from exertion, the subji^ct is often 
an anaunic weedy youth with a dull heavy as})ect and a t(mden(!y to fainting. 
The heart is irritable, and the blood-pressure unstabh’, Jind fluctuates with 
change of posture. There may also be a few hyaline casts, and frequently 
calcium oxalate crystals. In any ease of })roteinuria in a boy or vaning 
man the diagnosis of a kidney lesion should not be mad(‘ unh^ss easts other 
than hyaline arc discovered, unless the tension of the pulse is d(‘tinit(‘ly 
and permanently raised, and unless there are signs of cardiac hy}K‘i’ir(>ph\ . 
In the absence of such evidence, the urine passed on first rising should b<‘ 
examined. If this is free from juoteiu, the condition is almost certainly 
I functional. Then lb grains of calcium lactate sliould b(‘ gi\'(‘n thn‘(‘ tiin(*s 
I a day for 3 days, after whi(‘]i tin' urine should lx? examined again. If this 
f checks the proteinuria no further anxiety need be felt. Some milder forms 
of toxasmic kidney may simulate functional j)roteinuria, so tliat a search 
should be made for toxic foci, such as septic tonsils, Uiberculoiis glands, or 
chronic appendix trouble, in all cases. A holiday is advisable if tic* |»atienl 
has been doing hard mental work, as the condition is apt to n])})(‘ar under tin* 
strain of competitive examinations. A tepid bath, with cold spouginy 
down the spine, and followed by vigorous towelling, is ad vantageous, and a 
general tonic such as strychnine, with iron if there is aiiaania, sliould be 
prescribed. The condition soon rectilies itself wlieii adoh'scciice is past, 
and any case of proteinuria in a ]»aticnt approaeliing thirtv ])robably does 
not fall into this category. 

2. Fehnlc. — Any acute sp<;citic fever may be accomp;mi(*(l b\' ])rotcinuria 
due to cloudy swidling of the kidney. It should subside^ soon aft(‘r the 
temperature falls to normal. 

3. Congestive. — In fading heart there is usually ])rot(*inuria from venous 
congestion of the kidneys. iTykTine easts may also b(‘ found. Tnliki* the 
urine of neyihritis the urine is loaded with urates. After an epile]>li(‘ fit 
there is often a transitory proteinuria, |>robably due to the congested condi- 
tion of the veins during the fit. For a similar reason ])rotein is apt to b<- 
present in the urine of anv une()n.scious ])crs(m. 

4. Tox?b.-— This forms an intermediate grouf) l)ctw<*cn those with and 
those without organic disea.st* of the kidnev, for if tin; action of the tccxin be 
prolonged a definite; nephritis may be e.stablislicd. Thus the y)roteinuria 
of pregnancy is generally regarded as toxjemic in origin, and may clear n[) 
compTelcTy. The j)roteiiuiria sometimes ,seen in jauiulice is also toxic in 
character. 

(B) With Ohganic Diseases of the Kidneys. 

1. Nephritis, acute and chronic. 

2. Leahy kidney, by which is meant a condition in which th(‘ kidney 
leaks, allowing some of the blood proteins to e.scapc ; but is not tin; subject 
of a progressive lesion, as in nephritis. This is considered furth<;r under 
the diagnosis of Bright’s disease. 

3. 4wyloid.AimiSC..of the kidneys. 

4. ,Xu7njaiUF& 4mdAnLavQis inJ^ e.ause proteinuria, Init mon; 

usually simple haematuria. 



ABNORMALITIES OF THE URINARY SECRETION 1185 


Albumosuria 

AJbumoso, or more correctly proteose, is the name applied to the dis- 
integration product of protein, which on further breakdown yields peptone. 
Proteose is found in urine during autolysis of the tissues, such as occurs during 
reabsorption of a pneumonic exudate, in involution of the uterus or in 
acute yellow atrophy of the liver. It is not of great cbnical importance. 
Proteose can be recognised by the fact that although it is precipitated by 
saturation with ammonium sulphate it is not coagulated by heat. Proteose 
preci pitates disappear on heat ing and reappear on cooling. It can be separated 
from albumin by saturating the urine with crystals of ammonium sulphate, 
boiling and filtering. The precipitate on the filter paper is washed with water, 
when any proteose will be redissolved and carried through the filter paper. 
It can then be detected by the pink colour it gives on the addition of strong 
caustic soda and a drop of dilute solution of copper sulphate. With these 
reagents native proteins give a violet colour. Tl^ Bence-Jones protein, 
which is found in considerable amounts in the urine ofsufferers from multiple 
myelomata, is not a true proteose though possessing similar solubilities. On 
treatment as above it yields a violet colour, showing that it has affinities 
with native proteins. It begins to be precipitated at 50° C., but on 
approaching boiling-point most of the precipitate is redissolved. This is 
probably due to the influence of certain salts in the urine, and is not a property 
of the isolated protein- As Bradshaw showed, it also gives a ring of coagulum 
on contact with strong hydrochloric acid. Its recognition is of great 
diagnostic value, ^ it is path o^ multiple tumours of the J>qne^ 

marrow, and enables them to be Hetected before there is any external sign, 
but only pain and tenderness in the bones. At a later stage the tumours 
may break through the investing bone and give rise to palpable swellings. 
Sometimes the Bence-Jones protein is spontaneously precipitated, causing 
the urine to appear milky. In one such case I found considerable excess of 
phosphates in this milky precipitate, probably derived from the autolysis 
of tlie surrounding bone. 

True peptone is exceptionally found in the urine in j)neumonia and 
j>lithisis, but is of no clinical iinportunce. 

lliEMATURlA 

When blood is intimately mixed with the urine it is held to be in favour 
of its renal origin. Bleeding from the bladder is more apt to occur into the 
last part of the urine voided, while urethral bleeding is said to occur chiefly 
into the first part. When the quantity of renal bleeding is not great, it 
imparts a smoky appearance to the urine, owing to the conversion of some 
of the lia3moglobin into methaomoglobin, which gives an absorption band 
in the red on spectroscopic examination. The chief causes of hoematuria 
may be classified, more conveniently than scientifically, as follows : 

1. Frerenal . — The altered condition of the blood which occurs, for in- 
stance, in scurvyv puxpur^, b®morrhagica and certain hsemorrhagic fevers, 
leads to the escape of some of the blood through the kidney without any 
evidence of a definite kidney lesion. 

2. InflammaUaHs.a/ ihe kidney, due to (a) Bright’s disease, both acute 

75 
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and chronic. Hsematuria is a constant feature of acute nephritis and of 
exacerbations of chronic nephritis. It may also occur in the course of 
chronic interstitial nephritis, without .any acute symptoms. “ Renal epis- 
taxis ” is usually an early sign of an interstitial change, which is sometimes, 
as "Shown by Hurry Fenwick, confined to a single papilla where the vessels 
are dilated. 

(6) Tuberculosis or a BacUlus coli infection. The latter more usually 
afiects only the pelvis of the kidney. 

(c) Qertain drugs, such as turpentine, cantharides and carbolic acid, or 
occasionally hexamine. 

3. lixitation of the kidney by foreign bodies, such as 

(o) New-growth. ' 

(b) Infarcts. 

(c) Crystals, such as oxalates or uric acid, and calculi. 

(d) Parasites, such as Bilharzia. 

Traumatic, vesica] and prostatic causes are not considered here. 

IliBMOQLOBINURIA 

This is due to some hsemolytic agent. It may be 

1. Pa ro xyjyutl, as in Raynaud’s disease and in syphilis. In many cases 
the causers obscure, but Wassermann’s reaction will probably show that most 
of these are sy})hilitic. It would appear tliat ifi such })ersons then* is always 
present a hyeniolysin 'which is set free in the scrum o?Lt%xpOSurv‘ to cold, and 
which is absorbed ])y the red corpuscles. On return to warnith this 
heemolysin is activ'ated by a- complement present in normal serum and leads 
to destruction of red corpuscl(*s (Donath and Landstciner). I’hiis, if the 
patient’s finger with a string tied firmly round it be immersed in ice-eold 
water for a few minutes, some of the red corpuscles will b(‘ found to have 
hsemolysed. 

2. Continuous, or, rather, for as long as the hcemolytic agent is at work. 
The real distinction is that in this second group the agent can produce the 
haemoglobin uria without an additional factor. Sometimes the agent is a 
drug like potassium chlorate or arseniuretted hydrogen, sometimes it is an 
organism like the malarial parasite, and sometimes it is an unidentified toxin, 
such as is developed by extensive burns. In this connection it may be 
observed that potassium chlorate appears to be less frequently the cause 
than formerly (perhaps because it is given in smaller doses or is prepared in 
a purer state), and that some observers believe black-water fever, a variety 
of malaria in which haemoglobin uria is a leading symptom, is due to the 
large doses of quinine. The chemical tests for haemoglobinuria are the same 
as for haematuria, but the microscope will fail to reveal red corpuscles. Some 
of the pigment may be excreted as methaemoglobin, especially after drugs 
of the aniline group, nitrites, or potassium chlorate. 

H^matoporphyrinuria 

Sometimes the haemoglobin molecule is broken down in the blood stream 
and the pigmentary portion is excreted apart from the protein and iron. 
This is usually due to poisoning by sulphonal or trional, particularly when 
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the drug has been taken regularly for a long time. It. is then of grave pro- 
gnosis ; large doses of alkalis should be given. It is commoner in females 
than in males. Occasionally haeraatoporphyrinuria occurs apart from these 
drugs, when it is not of grave import. It has been met with in rirrhosis of 
the liver, gas]^c ulcer and as a coivgezutal abnormality of metabolism, when 
it may be associated with bydroa. jestiyale. Exceptionally toxic symptoms 
occur oven when it is not associate^^wTtli sulphonal or trional, as in two 
oases recorded by Ranking and Pardington, and by one of us. In these, 
some intestinal toxin with a reducing action appeared to be at work. Haema- 
toporphyrin sometimes imparts a port- wine colour to the urine, but some- 
times it is excreted in combination with a metal. In the latter case the 
urine is brown, from the admixture of some unknown pigment, and the 
spectroscope shows two bands closely resembling those of oxyhaemoglobin. 
On the addition of an acid, however, the characteristic bands of acid hserna- 
toporphyrin appear. 


Choluria 

Another derivative of haemoglobin, bile pigment, appears in all forms of 
jaundice due .to obstruction of the main or intrahepatic ducts. In a true 
haemolytic jaundice, such as acholuric family jaundice, as the name implies, 
bile does not appear in the urine. Bile pigment can often be recognised 
by noting the tinging of the froth caused by shaking the urine, but is best 
detected by the addition of a drop of fuming nitric acid to filter paper dipped 
in the urine, when rings of colour appear, green being the essential one. 
The green colour given on addition of a solution of iodine to the urine is 
a less delicate test. Bile-salts are often absent from the irrine when bile 
pigment is present. Matthew Hay’s test is the only reliable one for their 
presence there. On putting flowers of sulphur on the surface of the urine, they 
sink to the bottom, owing to the lowering of surface tension by the bile-salts. 


Melanuria 

Melanin only appears in the urine in melanotic sarcoma. Garrod has 
shown that in all other diseases in which melanuria has been recorded the 
t(\st (‘inplo\M‘(l iias been iinsat isfaetory. Tin* melanin is exereted as melano- 
gen whieh darkens on standing, and gives a black ju’ecipitate on addition of 
ferric chloride, whieh is sohibl«‘ in excess of the reagent, yielding a black 
solution. A more delieat(‘ test is mad(‘ by the addition of sodium nitro- 
prussid(‘ and sufficient caustic soda to render tiie urine alkaline. Tlie ordinary 
ruby-red colour, due to creatiniii, is deveio|H»d. The urine is now made acid 
with ac(*tic acid, and if melanin is ])resent a priissian-blue colour api^ears. 


Alkaptonuria 

This is not the manifestation of a disease, but is rather of the nature of 
an alternative course of metabolism, harmless and usually congenital and 
lifelong (Garrod). The individual is incapable of completely breaking down 
the tyrosin in the protein molecule, so that the intermediate product, ho mo- 
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g^tisic acid, ap pears in thj ^ urine. The urine reduces Fehling solution on 
omling^but it does not ferment, and it darkens on standing, or at once on 
the addition of alkalis. It may stain the linen brown. When a dilute 
solution of ferric chloride is allowed to fall droj) by drop into the urine, each 
drop produces a transitory deep blue colour. Tlu^ urine reduces ammoniacal 
silver nitrate in the cold, giving a silver mirror on the sides of the test tube. 
Ochronosis — a blackening of the cartilages and ligaments, and sometimes of 
the” cdnjunctivse — may occur, and usually there is also a chronic arthritis, 
which may lead to a curious “ goose-gait.** 

[For other reducing substances in the urine, including sugar, see article 
on Diabetes.] 

Ketonuria 

Ketonuria is a term used loosely to include the appearance in the urine 
of diacetic acid and its derivatives, acetone and /J-oxybutyric acid. The 
former is merely a decomposition product of diacetic acid, and, being only 
present in traces in the urine, is unimportant. Tlie latter, formerly regarded 
as the source of diacetic acid, is a more saturated and less toxic fatty acid, 
which has been shown by Hartley to be formed out of diacetic acid by the 
liver, as an attempt at detoxication. Diacetic acid is derived from the 
ijpcomplete oxidation of fats or of the fatty acid groups in protein. It is 
proiBaBly'^slways made in small quantities, but when there is an abundant 
consumption of carbohydrate, it is completely oxidised. One molecule of 
carbohydrate must be metabolised for every two molecules of fat if oxidation 
of the latter is to Be complete. In starvation the store of glycogen is quickly 
exhausted and the body chiefly lives on its fats ; hence acetonuria. Pexaiataut 
vomiting, advanced carcinoma of the digestive tract and rectal “ JgedijQ^J.*. 
also are equivalenFTbl>Tnn\WvmviftTTft'witF Ip^nuria, though without 

such a degree of acidremia as to cause toxic symptoms. In conditions 
where the liver is thrown out of gear, such as post-ansesthetic poisoning, 
ketonuria may occur with toxic symptoms, because of the severe disturb- 
ance of all metabolic processes. But there are oth(‘r agents at work besides 
diacetic acid which may be responsible for those symptoms. Only in 
advanced diabetes do we find toxic symptoms directly due to diacetic acid. 
Here there may be complete inability to utilise carbohydrate's, so that the 
body, perforce, lives on protein and fats. If these are freely given in the 
food the amount of diacetic acid produced may be very large. But if a 
diabetic be fastc*d there is a great drop in ketonuria, showing that most 
of this is exogenous in origin (see Diabetes). The test formerly used for 
diacetic acid was the mahogany red colour given on the addition of ferric 
chloride. This has the disadvantage of being masked if the patient is taking 
any salicyl body. The nitro-prusside test was formerly regarded as showing 
the presence of acetone, but Hurtley has demonstrated that it is really a 
much more sensitive test than ferric chloride for diacetic acid. A crystal 
nf nitroprusside of soda is dissolved in the urine, and then a strong solution 
iof ammonia is poured on the top. A ring, the colour of Condy*8 fluid, speedily 
develops at the junction of the liquids and spreads upwards. The intensity 
of colour is a rough measure of the degree of ketonuria. The reaction is 
made still more sensitive by previous addition of crystals of ammonium 
sulphate to saturation. 
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Drugs whic h Alter the (‘olgur of Urine 

Meth ylcne- blue in iisc^d as a colouring matter of sw(*ets and also as an 
ingredient of certmn proyirietarv yiills. It is also given sometimes for gonor- 
rhoea and bilharzia, or less commonly as an analgesic in rheumatism, sciatica 
and migraine'. Jn small ([uantities it ijmj^iyils a green colour to the urine, 
when it may be })recipitated with the mucin. In larger doses it turns tlie 
urine blu(‘. It can i)e recognised by its presence in suspension, so that it 
can b(‘ removed by simple filtration. It can be di.ssolved from the filter 
yiajier liy chloroform, and is turned pink by the additiem of alkalis. Eosin 
may be used in sw’eets and turns the urine a fluorescent jiink. Pjramitfoh 
may give rise to a reddish orange colour in the uriru'. Rhubarb and senna 
may turn the urine' ccJdisTi brown from t7ie chrysophanic acid they contain. 
The urine turns pink on the addition of an alkali. Santonin tUTns the urine 
4 vivid yc'llow', w'hich becomes rose pink with alkalis. Carbolic acid may 
turn the urine gr<'('nisli - black , on standing, from the f o r maf i on ' bni y d ro - 
quinone. In om‘*(^* of carbolic acid jioisoning under my care the urine 
withdrawn by a catheter was olive-green without exj>osure to the air. Other 
drugs which may liave this ('fleet are salol, ereo.sote. naphthalene and uva 
ursi. In chronic c.arboluria, ochronosis may occur as in alkaptonuria. 

Certain drugs can r(*a(iily be recognised in the urine by some colour 
reaction. Thus, salicylat<‘s are (‘xcrefed as salicyluric acid, whicdi gives a 
vmh't colour on the addition of ferric chloride. Copaiba, which is precipi- 
tat(‘\T T>y nitric acid, can b(‘ distinguislied from albumin by the solubility 
of the precipitate in alcohol. On tin* addition of hydrochloric acid a urine 
containing copaiba turns cloudy, the cloud soon becoming rose pink. Io- 
dides in iiriiK* give a blm^colour with guaiacum, and on the addition of hydro- 
chloric acid imy)art a vioh'UcoTour to cliloroform shaken up with the urine. 


Pyuria 

Pus may come from the urethra, prostate, bladder or kidney. The 
diagnosis of the source is discussed under septic diseases of the kidney. 
The best test for pus in the urine is the microscope. If the amount of pus 
be considerable it w’ill yield a ropy mass on the addition of liquor potassflB. 
If ozonic ether be shaken with the urine, bubbles of oxygen are evolved. 
With tincture of guaiacum a blue colour may be given even without the 
addition of ozonic ether. 


Chyluria 


True chyluria is due to blockingof the tj 


akhy tii^JHariasan^uir^ 


hominis, with consequent fupture of lymphatics of the bladder through back 
pressure. Fat may be found in the urine in the lipsemia of in 

V g rowths of t|)^^ kiiino,^ and a fter f when fat may be " 
liberated into the circulation. Acciaentai ap/ 'jly 

Tor a catheter and fr^ dule nt addition of n:^ilk to th e urinp must be excluded. 
Ps^udo-chyluria is due tcT al^^tSIn comi^unfl nf^ohulin . and is sometimes 
fquiajJ in non-nephritic proteinuria . Unlike true fat, this substance is not 
extracted by shaking uji witfi elher. 
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Pneumaturia 

Osier gives the following causes for gas in the urine : (1) Mechanical 
introduction of air in vesical irrigation or cystoscopic examination in the 
knee elbow position. (2) Infection of the urine as by the Bacillus aerogenes 
oapsulatus. (3) Vesico-enteric fistula. 

Crystalline Deposits in Urine 

These may be : 

1. Uric acid ^ which is characterised by multiplicity of forms and the 
yellow colour due to the urinary pigment they absorb. The chief varieties 
found are derived from the barrel and the whetstone types* Thus with a 
small whetstone stuck at either end of a barret get the lemon-shaped 
crystal. If the whetstones at the end of the barrel are larger, wo obtain the 
“ bicycle-handle ’* crystal. A very characteristic form is that derived from 
two whetstones with their broader ends apposed. The rosette crystal is 
a group of whetstones joined by their bases. The factors in the excretion 
of uric acid are considered under renal calculi ; the chief factors in the deposit 
of uric acid crystals as such are, according to Sir Wm. Roberts, high acidity, 
high percentage of uric acid, poverty in mineral salts, and low pigmentation. 
The first two are the most important, especially the first. Poverty in salts 
or pigments is not considered important to-day. Deposits of urates are 
usually amorphous, but ammonium biurate may crystallise out as spheres 
with projecting spines. 

2. Oxalate of lime is found in the urine, usually as small regular tetra- 

hedra, which under the microscope appear as “ envelope ” crystals. They 
may arise from (a) ingested oxalates. Rhubarb, spinach, strawberries, and 
sorrel are the only things likely to produce oxaluria sufficient to excite 
symptoms, though many other articles of diet contain some oxalates, (h) 
In achlorhydria, from gastric fermentation of the carbohydrates, (c) In 
chronic pancreatitis, according to Mayo Robson and Camrnidge. Here 
thefe'Ts more Tuaually hyperpbl^^^^ and the fermentatlQn. of the carbo- 

hydrates must be intestinal, (d) In crises in neurasthenics, with irritability, 
lassitude and neuralgic pains, without discoverable cause. 

Oxaluria may cause smarting on micturition and may excite bpiih aibunn- 
nuria and hiematuria. Its importance as a starting-point for renal calculi is 
considered later. 

3. Phosphates. See Characters of Normal Urine (p. 1 177). 

4. Cystin is an amino-acid containing sulphur, and is contained in many 
proteins, being especially abundant in hair. Its presence in more than 
minute traces in the urine appears to be due to an inborn error of meta- 
bolism, affecting only the endogenous protein, since it is not increased by the 
administration of cystin by the mouth (Garrod). It is deposited as hexa- 
gonal plates, and is often accompanied by a variable amount of diamines, 
such as putrescin and cadaverin, pointing again to an incomplete breakdown 
of the tissue proteins. If the urine becomes infected, these cystin crystals 
may aggregate to form a calculus. 

6. Tyrosin rarely appears in the urine as sheaves of fine glistening cry- 
stals. It is then generally accompanied by which does not appear 

until the urine is concentrated by evaporation7*when it forms s plic es with 
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j?on centrio rings. The presence of these substances is sometimes regarded as 
patBO gn u m o nie o f acute yellow atrophy of the liver, but they are occasionally 
seen in other severe disintegrations of the liver, such as cirrhosis. 


Organised Deposits 

of red blood corpuscles, pus, epithelium, casts and spermatozoa do not call 
for detailed description here. The first two have already been referred to. 
For Epithelium and Casts see sections on Inflammatory Diseases of the 

W. Langdon Browx. 
Geoffrey Kvaxs. 


CIRCULATORY DISTURBANCES 

L Active congestion . — There is no distinction to be drawn between active 
congestion of the kidney and the early stage of acute nephritis. 

2. Passive congestion . — Anything which raises the pressure in the renal 
vein must produce a passive congestion of the kidney. Failing compensation 
in valvular disease of the heart is the commonest cause of this ; but it may 
also be brought about by respiratory diseases or by pressure on the renal 
vein by abdominal tumours or ascites. A transient congestion may result 
from an epileptic fit. 

The cardiac kidney, as it is called, is the most typical example of passive 
congestion. The organ is firm and dark in colour, especially the pyramids. 
The capsule strips normally. The stellate veins are engorged. The kidney 
may drip with blood, and if placed in a dish after section soon exudes 
oedernatous fluid. 

The urine is scanty, high-coloured and of high specific gravity. T[Jnjike 
the urine of chronic nephritis it is loaded with urates. It contains a variable 
amount of altumm and hyaliiie casts, with a few red blood corpuscles, if 
the congestion is at all considerable. With increasing grades of congestion, 
glomerular secretion is first impaired, as shown by the lactose test, and 
then tubular secretion, as shown by delay in excreting chlorides and iodides. 
But renal inadequacy never reaches the high grade seen in true nephritis, 
nor is death from ureemia likely. The prognosis and treatment are those of 
the cardiac condition causing it. Stimulating diuretics are of much more 
service than in nephritis, since there is no primary disease of the secreting 
structures. 

3. Z/i/arc/ ion.— This, which is a comincm^ complication 
endoc ardi tis, may take two forms — (a) Multiple smaTl"h»morrliagic infarcts, 
producing~tIie “ flea- bit tep [[ kidney, w’hich may~TeadT6 

nephritis with fibrinous exudVte and' much leucocytic infiltration. (6) Larg^ 
anaemic infarcts, ** y]Qap-like q.rea 8^£f coa gulation n ecrosis, roughly we3ge- 
shAped, but with irregular edges an^ with the base reaching the surfj ce 
of the organ. Their formation may cause a suddfeU, .in the loins* if 
they are la rge. Either of these conditions will cause both albuminuria and 
haernaturia. 

4. Thrombosis of the renal vein , — This is rare, and is usually significant 
of a terminal infection, as in a marasmic infant. In thrombosis of the 
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inferior vena cava the process may reach as high as and spread into the 
renal vein. This would produce the same effects as the cardiac kidney, but 
in a much more intense form. 


NEPHRITIS 

Bright described an acute inflammation of the kidney accompanied by 
dropsy and albuminuria, and a chronic form in which dropsy is absent. 
Theire has been rhhcli controversy as to what should be included in the 
category of “ Bright’s disease.” Some forms of nephritis are degenerative 
rather than inflammatory in origin, and these are included under the descri})- 
tion of toxfemic kidney. It may b(‘ said that all nephritis tends to be 
diffuse in its distribution, though the different elements in the kidney may 
be involved in very varying degrei'. Thus the occasional occurnmce of an 
arAite interstifial nephritis is described in the earliiT stages of ^^carlcl.iti^vw 
and Other infections, especiallt" ’syphilis ; it is charaefensed by much infiltra- 
‘ Hoh with plasma cells and lymphoc>i:es in the boundary zone of tlie jyyramids, 
around the glomeruli and beneath the capsule. But here, too, there may 
sometimes be degenerative changes iii the tubular epithelium and glomeruli. 
Again, in the changes induced by corrosive sublimate poisoning the tubules 
alone may be involved. Di})htheria toxin, cantharides and jfliosphorus may 
have a similar <‘fft‘ct. The toxaemia of pregnancy may affect tlie kidney in 
the same way. Williamson says of this : “ Tlie histological jheture is ess(*nti- 
ally that of a necrosis, as though a virulent toxin in the proc(‘ss of its excretion 
had killed the cells of the convoluted tubules, affect(‘d to a less extent those 
of the loo]) of Henl(‘, and sjiared altogether the glomerular epithelium.” 
Similar changes may occur in acute yellow atrophy of tin* liver. 

Febrile albuminuria is a mild degree of the same thing. If th(‘ yioisoning 
is recovered from, a complete regeneration of the tubular epith(*lium may 
take place, and the recovery of function be comyflete. This tubular degenera- 
tion can be distinguished from the tyjiical glomenilo-tubular inflammation 
during life by certain features de.scribed under Toxa^mic Kidney. But it 
is difficult to draw a hard -and -fa.st line bet ween these different forms, as 
they shade off into one another. Clearly, whether the actual infecting agent 
reaches the kidney, or only its toxic products, must often depend u}>on the 
severity of the infection. The cla.ssification which in our opinion harmonises, 
as far as ])ossible, the pathological, anatomical and clinical phenomena is 
as follows : 

I. Degenkrative Group. Toxwrnic kidney ^^ ' 

II. Inflammatory Group : 

(A) Glomerulp-tulm]^. — 1. Acute nephritis. 2. Subacute or 

reparative stage, commonly called chrem^ parenchymatous 
nephritis or large white 3. dhrpme pi sclerotic, 

commonly called secondarily cpntraigte^ kidney or small 
white kidney. 

(B) Embolic focal nephritis set up by infective endocarditis. 

(C) Chronic interstitial nephritis, commonly called granular 
Todhey of small red kidn(*y. 
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ill. Vascular (Iuoup: 

(A) I{yprr])i('(ir lidncy. 

(H) Sr)nlr nr ftfhrrnnKttnus kuhiry. 

TOXEMIC KIDNEY 

Definition. -Certain toxic substances may excite degenerative rather 
than intlammatory lesions in the kidneys, which are neyerthelesa-capahie^j^^ 
recoy^x^ To such conditions the name of toxsemic kidney has 
been friven. " 

i£tiology. — The commonest cause is bacterial toxaemia. As fever in 
itself does not necessarily cause albuminuria, all the so-called “ febrile 
albuminurias should be referred to this group. Thus the acute specific 
fevers — pneumonia, typhoid fever, diphtheria, small-pox, tonsillitis and 
scarlet fever (notwithstandiug the fact that the two last often cause a true 
nephritis) — arc common caii.ses of the slighter degrees of toxaBmic kidney. 
More potent are exogenous and endogenous poisons. Mercurial salts, arsenic 
and cantharides are important causes clinically, while uranium and bichro- 
mate salts arc frequently used in the ex])cnniental production of the condition. 
Jaundice and diabetes mellitusare not uncommon causes, but the outstanding 
example of the endogenous group is the toxaemia of pregnancy. 

Pathology. — The post-mortem appearances are not distinctive. When 
ucdcnui is j)rescnt it may be diffuse, as in nephritis, or limited to the lower 
extremities. There is no cardiac hypertrophy or gross arterial disease. 
Hajinorrhages are rare. The organs are pale and swollen. The kidneys are 
pale and increased in size and weight ; the parenchyma tends to bulge 
through the ca[)sule when the latter is incised. The capsule is not thickened ; 
it strips readily and leaves a smooth polished pale surface, on which engorged 
stellate veins jiiay be seen. The cut surface of the cortex is pale, in contrast 
to the congested pyramid.^ ; it is increased in thickness and its structure is 
blurred. On microscopical examination, the parenchyma shows degenerative 
changes, particularly affecting the convoluted tubules. There is cloudy 
swelling, vacuohitiou and desquamation of the secreting cells, there may be 
fatty degeneration, and in more severe cases focal or diffuse necrosis. These 
changes result from the action of the poison on the parenchyma in the process 
of its excretion. A})art from the presence of some swelling of the glomerular 
tufts and the presence of an albuminous exudate in the intercapsular space, 
the glomeruli show little damage. The loops of Honle and the collecting 
tubes are also relatively little affected. The venules are congested and there 
may be thrombosis with extravasation of blood ; unless the degenerative 
process has gone on to necrosis the arteries and artoriole.sshow little significant 
change. There is oedema of the interstitial tissue, but there is no small cell 
infiltration except as a secondary reaction to necrosis. The absence of tissue 
reaction that is undoubtedly inflammatory and the presence of tissue changes 
that are certainly degenerative are the distinctive features of the histological 
picture. Similar changes are to be found in otlier organs of the body, and 
especially in the liver, which may show various degrees of damage, namely, 
cloudy swelling, fatty degeneration and focal or diffuse necrosis. 

Symptoms. — When due to bacterial toxaemia the condition does not give 
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rise to symptoms. It is recognised by the presence of ft trace or cloud of 
albumin in the urine on boiling, and by the presence, in the cenlrifu^aliscd 
deposit, of granular, hyaline and epithelial casts. In addition, there may be 
a few white blood corpuscles ; when red blCod corpuscles are present, or when 
there is frank hsematuria, the differential diagnosis from an acute nephritis 
cannot be made with certainty. In the severer types with insidious onset, 
as in mercurial poisoning or in the kidney of pregnancy, the first symptom 
is often m alais e, dist urbance of dif^estion an d con stipation , accompaniwl by 
al buminun a ~ftad ^oliguri ak HeadacEe^s a promin^i s yn i^t o m, and is often 

gffiitSn?.' ' Q Sdema IS commonly presenTanS" may £e the Initial sign ; it is 
either a generaT^mdema of the renal type, or it a ppears ^rst i n the low er 
extremitiesVai iff^^iftfdidclBdem^^ symptoms af^Tniportarit ;“niiere may 

b^dimness of vision and flashes of light before the eyes, or rarely sudden 
blindness. On exanaination of the fundus oculi the disc may appear normal, 
or there may be oedema of the disc or partial detachment of the retina. The 
vessels are normal and hsemorrhages are rare. These symptoms may be 
followed by fits, as in ordinary uraemia, but sometimes the fits occur with 
out previous warning. In general, the symptoms of a fully developed 
case are clinically indistinguishable from those occurring in the uraemia of 
true nephritis. The urine contains up to 3 or even 4 per cent. {)rotein. 
Hyaline, granular and epithelial casts may be present, and may be very 
nlTmerous ; white blood corpuscles may be present, though few in number. 
In severe cases; i/he“TiTinB^cbh tains blood-cell casts, the result of capillary 
thrombosis and extravasation of blood. 

Nephrosis. — T his ferm has been used in various ways. AW pro]>os<‘ to 
limit it to those cas(‘s which, like toxamiic kidney in gcuicral, prt‘sent merely 
degenerative tubular lesions without inflammatory reaction. Th(‘ condition 
is characterised by marked axlema, cholesterol aunia and massive albuminuria. 
On the other hand, there is an absence of cardio- vascular cluing(‘s, luPuiaturia 
or cylindruria. Tlie urea of the blood remains normal, as does the globulin 
of the plasma, while its albumin content falls as the disease progresses. 
Nephrosis is probably })art of a general toxaunia, for wiieii experimentally 
produced, the first ])rotein to appear iii the urine may b<‘ hepatic in origin. 
At the necropsy, a large amount of cholesterol may be found in the kidney 
tubules ^the so-called “ myelin kidney. 

Diagnosis. — The diagnosis depends on the recognition of the signs and 
symptoms of kidney disease in a patient affected by one of the known causes 
of toxromic kidney, and on certain biochemical tests by which a true nephritis 
C5an be reasonably excluded. In milder cases, the possibility of the symptoms 
being due to heart failure must be excluded. Complete recovery is in favour 
of the diagnosis of toxaemic kidney. Exacerbation of a cUlOJoic nephliUe 
can be recognised by a history of previdttei" hephritis and the presence of 
definite cardiac hypertrophy and arterial changes. The difl&cultiea are some- 
times considerable, however, since a marked ri.se of blood-pressure may occur 
in a toxsemio kidney, while advanced degrees of chronic nephritis may occur 
without cardiac hypertrophy, increased blood -pressure or clinical evidence 
of arterial disease. The. blood urea is normal or only slightly increased 
in the toxaemic kidney ; whereas iri cliibnic nephritis the bloCTf tends 
to rise, and may reach 300 mgm. or even more. In the toxaemia of })regnaney, 
the appearance of albuminuria in the early nio?i11is of pregnancy is in favour 
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of tho condition being one of chronic nephritis, whereas the 
to generally first apparance in the later months. ^ 

PrognoiiSr—THe fmportance of recognising the toaniftttoiif is that 

both the immediate and ultimate outlook are better than in nephritis of 
apparently equal severity. The prognosis in the single case depends on tb^ 
nature of the cause, the degree of its severity, and the possibility of its early 
and coinplctf* removal. Kecov(^ry, when it o(u*uts, is complete, but in the 
s(*vere cas(*s and in .some cas(‘s of n<‘j)hr()sis, chronic nej)hriti.s may supervene 
and there is doubt as to recovery. 

Treatment. — If not already in bed on account of tlH‘ condition responsible 
for the tozffimic kidney, the patient should be immediately confined to bed. 
Treatment is directed towards eliminating the toxins and resting the kidneys. 

Barl(‘y water and milk and .soda should be given. A free evacuation of the 
how(‘ls must he secured daily by the u.sc of magne.sium sulphate, or by the 
use of jalaj) in s(*vere cases. An alkaline diuretic, sueli as potassium citrate, 
should he giveij in | draclim doses 4-hourly, to which may be ad(led siiffieient 
sodium biearbonat(‘ to render the urine neutral to litmus paper, for it has 
been shown that th<‘re is an increased acidity of the blood in those cases. 
The diet sliould be limited in quantity. At the same time, since there is 
little or no re1<*ntion of urea in the blood, it i.s unnecessary strietly to limit 
the intake of protein. Indeed, in nephrosis the Epstein diet described under 
chronic. f)arencliyinatoiis nepliritis has been advocated. Soups, meat ex- 
tract iv(‘s and condiments are to be withheld. 4’he action of the skin sliould 
be stimulated with Tuvf jiacks or liot baths. The abovt* outline of treatment 
is for th(' severer eases ; for the febrile albuininurias special treatment for 
the renal condition is not required. 


ACUTE NEPHRITIS 

The classical form of acute nephritis is hematogenous in origin and essenii* 
ally glomerulo-tubular in distribution. Siudi a definition would exclude 
an ascending infection of the tubules from the pelvis of the kidney, such as 
occurs in pyelonephritis. It would also exclude the embolic nephritis of 
infective endocarditis, where inflammatory foci are set up in the kidney as 
the result of septic emboli reaching it from the heart. These produce marked 
fibrinous exudation and infiltration with leucocytes ; but only some capillaries 
in some of the glomeruli are affected. 

Etiology. Acute ne])}iritis was formerly not a common disra.se. 
H(‘rringham found, at St. Bartholomew’s Hospital, where the average number 
of medical cases is 7(KK> a year, that ther»‘ were, in a ]>eriod of 9 years, only 
166 eases. 120 being in males. On the other hand, a large number of eases 
occurred in the epidemic of acute nephritis in the Oreat War. 15(K) b<‘ing 
recorded in Flaruh^rs alone during 1915. Since the (Ireat War it would 
ap]>ear to have become more frequent. 

The causes usually given for acute nephritis are as follows : 

1. Acute Specific Fevers, — Scarlatina is undoubtedly the commonest 
specific fever to produce it. Goodall found nephritis in 8*4 per cent, of all 
cases of scarlatina. 

~Ne]>]irilis is an occasional complication of typhus, small pox, chicken- 
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pox and mumps. Syphilis, jualaria and yellow fever may also cause it. It 
will be noted that, in most of these, the infecting agent is an animal ijarasite 
or of unknown nature. In some of the latter, evidence is accumulating that 
an ultra-microscopic, filter-passing organism may be responsible, and that 
filter- passing organisms can produce acute nephritis. Thus acute nephritis 
occurred in the 1918 epidemic of influenza, and opinion tends to the view 
that a filter-passer, and not Pfeiffer’s bacillus, was resjx)nsible for this 
outbreak. 

Many cases of nephritis are preceded by tonsillitis, or otitis media, and 
it is probable that the throat is often tin*, door of entry for the infection. 

2. Diseases of the Respiratory Tract. - It may also occur as a com- 
plication of other acute infections of the res})iratoj v t ract. 'Ihe commonest 
bacterial agent is the streptococcus. 

3. Diseases of the Skin. The fre<|uencv with which aciit(‘ nephritis 
may follow burns or extensivf* skin diseases is interesting, in view of tin* 
physiological conm‘ction between the kidmyv and the skin. Thus, it is a 
not infre(pient complication of erysipelas, im[>i‘tigo, boils, p<‘mj)higus and 
dermatitis. It must be remembered, also, that children who have been 
burnt are very liable to develop true scarlatina as wtdl as a mere septic rash, 
and that streptococcal infection may be th<‘ responsi})le agent. 

4-. Diseases of Other Systems. -Acute nephritis may also be a c()m]>lica- 
tion of acute infections of other systems. Purpura, whic h is probably toxic 
in origin, may lx* accompanied by a true nephritis. 

5. Epidemic Type. In tlie American Civil War and in the Oreat War 
acute nephritis occurred as a primary dis<*ase in an epidemic form, charac- 
terised by dyspiKBa at th<* ons(‘t, and in gtmeral by a benign (our.'^e. in 
the fatal cases, inlla iiimatorv and thrombotic lesions were found in tlie 
lungs and spl(‘en. 

It is a very common idea that cold or chill is a cause of acute nephritis. 
The statistics of the array epidemic go far to disprove this. For, during the 
first winter, when there was much wet weather, and the men were much 
exposed, cases were few and far between, and not until the weather was 
better did the disease a.ssume epidemic; proportions. On tli(‘ otlier hand, 
a patient who has nephritis is more susceptible to cold, which may. provoke 
an exacerbation. Where exposure seems to be responsible for acute nephritis, 
examination will generally reveal some definite evidence of an old-standing 
lesion of the kidneys. Conformably with that, after the first winter of the 
war, there was an agreement between the incidence of nephritis in the army 
and low temperature. 

Pathology. — The kidney is swollen, with punctiform haemorrhages over 
a pale, reddish-grey surface. The cortex is increased and, on section, the 
kidney drips with blood or with oedematous fluid. Microscopically, the 
glomeruli are swollen, becoming pear-shaped and protruding into the first 
part of the convoluted tubules, with Bowman’s capsule tightly stretched over 
them. In these glomeruli the nuclei are less distinct, and the capillaries 
show fatty changes in their walls. Blood may be extra vaaa ted between tlu* 
layers of Bowman’s capsule. The convoluted tubules have their lumen 
blocked either by the swelling of their epithelium or by debris, casts and 
blood. The interstitial tissue is swollen and cedematous, with haemorrhages 
here and there, and sometimes lymphocytic infiltration. The* arteries of the 
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kidney show little alteration except that some of the afferent arteries share 
in the glomerular changes. 

Symptoms. — The onset is usually acute, though occasionally it may be 
rather insidious. In the latter instance the patient may complain of bilious- 
ness, nausea, vomiting and abdominal pain, with headache and sometimes 
diarriioea before the onset of renal symptoms. In the cases with acute 
onset, he may liave more or less severe pain in the back, and soon 

develo[)s. It usually starts in the face ; the legs and scrotum are generally 
involved next, and the swelling soon spreads iill over the body. Occasionally 
the dro[)8y is curiously localised and fugitive. Though dyspnoea is not 
regarded as a common feature of acute nephritis apart from uraemia or 
cardiac failure, in the army epidemic it was almost invariable at the onset. 
.\s a rule, shortness of breath started at the same time as the dropsy, but did 
not last >so long, having ceased at the end of 2 or 3 da vs. There is 
usually only slight fcv(T, though occasionally a temj)crature of 102^ or 103^ 
may Ix' readied. Some irregularity of t(‘iuperatur(*, however, is common in 
tlie first W(‘ek or 10 days. The pulse may be raised in tension and the blood- 
pres.sure is geiuTally raised. The blood is liydramiic and contains excess of 
chlorides. Occasionally the senim is milky, us was jmintt'd out by Bright. 
The skin may be dry and itching, witii oeea.-ionally a papular or ervthenmtous 
(TUption. Ketinal liauuorrliages aiul o‘denia of the discs may occasionally 
occur. 

The urine is greatly reduced in volume, and may be entirely suppressed. 
Bight to 12 ounces would be an ordinary figure. It is dark in colour and 
usually obviously contains blood. This may render the urine as dark as 
porter, but it may be bright red or merely smoky. Sometimes the blood 
forms a fiocculent, reddish-brown precipitate. The urine is usually loaded 
with albumin, and casts will be found on microscopical examination. At 
first blood casts and epitlielial casts will alone be found ; but, at a later stage, 
granular and hyaline ca.sts will appt‘ar. BaUj casts are not found in tiie 
hrst attack of acute nephritis. Th^ presence suggests a recrudescence of a 
chronic disease. Isolated renal cells, transitional epithelium and squamous 
cells from the lower urinary tract are also commonly found. Micro-organisms 
are not usually observed, and their presence in any number would suggest 
that the case is nuu’c j)robably oik* of pyelonephritis. A sudden rise in the 
secretion of water after a few days is usually a sign of definitt* improvement. 

Complications may be due to three main causes. 

1 . Renal failure, i.e. uraemia may develop. Some slight uraemic symptoms 
are common in acute nephritis, such as headache, dizziness, nausea and 
vomiting. But any of the forms of uraemia described later may assert 
themselves. Convulsions are the most common of the severe symptoms, 
but are not as grave in significance as in chronic nephritis If treated 
promptly, recovery may follow. 

2. Extemion of the oedema. — Water-logging of the lungs may occur, 
producing serious dyspneea ; but this is sometimes chiefly due to cardiac 
failure. In any case it is serious. A milder degree of bronchial catarrh is 
quite common. A rare but very dangerous complication is oedema of the 
glottic, which calls for prompt treatment. 

Secondary infections.— TYie subjects of nephritis are always liable to 
secondary infection, and these are particularly apt to affect the serous mem- 
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branes ; tlien'furo pleurisy, j)erk-ar(litis, and poritojiitis ure not unconinioii 
complications. The last two are very dan^^orous. 

Sequelae.- If complete resolution does not (km ur, the patient may l)e 
left with a “ leaky kidney " or else witli a more serious condition of (‘hronic 
nephritis. These are discussed later. 

Diagnosis. — The combination of dropsy, alluiminiiria, haunaturia, casts 
and scanty urine usually makes the diaf^nosis quite easy. Tht‘ most difficult 
; pibint is to distinguish it from an exacerbation of chronic nephritis. Definit(‘ 
. evidence of cardiac hypertrophy and arterial changes would be in favour of 
.r the latter. The j)resence of granular casts at the outlet, or of fatty casts jif 
any time, is suggestive of chronic* disease. An infarct in the kidney which 
causes ajpain in the back mid lu einat uria may siinulatt* iie])britis, but general 
dropsy is iiotTikeTy nor are casts ])rcscut in tiie early stages. (Ircat 

recjuction in the volume of urine is not usual. It must be renuunlxTed, 
however, that infarcts may .start foci of nephritis. **>^g[lM.V>Li^dectiv(* endo- 
carditi^ wouhl suggest infarction. In chronic interstitial m.‘pTn*rtIs tluwi* 
,may be a smart haunorrhage, but the abundant iirim* of low specific gravity 
and the cardio-vascular sig ns w ould lead to a correct diagnosis. The renal 
hajmori^lige ih the early stage of new-growtli of the kidney is so ])rofuse that 
confusion with acute nephritis is not likely to occur. Moreover, epithelial 
casts would not be found, though a large blood cast from the pelvis of the 
kidney is a v(‘rv characteristic fc'atiin*. Pyelitis may giv(‘ rise to some 
confusion, as there may be small lijeinorrhagcs, (^specially at the beginning. 
The presence of micro-organ isn^i^ in a catheter sp(‘cim(m and abu ndant blood 
corpuscles^ with only a haz e of al bumin, in the ii p ‘ gmieraTly 
mate the diagnosis dear. ^loreover, g dieFal df ropsy^ occur in pye- 

li^ unless it sets up severe nephritis as a seipief. 

Prognosis.-- The prognosis naturally de}>ends on the severity of the 
disease. It is better in thosf* cases v\'lmre thw a (iiscc>V(u*able_(:aii.^‘j aii 
acujte an'd^^hejcythe com(‘s under treat intent promptly. Ijlej; 

Gavexy is usually slow, requiring two^ to iour months, and the criteriuii of 
the cessation of the acute stage is the disa]>p<*arance of n*d corpuscles from 
th^ urine. The jiatieiit may die from iirauiiia, secondary infections, or 
’ extension of the oedema t'cTvfral siruoiure.s. If the uriiic,..Lect)m.es, free from 
abbumin in one mohtli, flie chances of complete recovery are good. In the 
army epidemic a large number of cas(‘s Cleared up within a few days ; of 
the nonainder, the (‘(uirse was very variable. K(H?ov(;ry occurred in anything 
between 2 and 16 weeks, although some continued to j)ass albumin, blood 
and casts at the end of 6 months. The longer the duration of the acute 
stage, the more yirobably will there be permanent damage to the kidney. 

Treatment.— (a) Prophylactic. The best ])ro])liylactic measure is promjit 
and efficient treatment of any infective, process liable to si‘t up nephritis. 
There is evidence to show that the routine administration of alkalis in scarlet 
fever diminishes the incidence of acute nejihritis. 

‘ (h) Curative . — The indications are to remove, if fiossible, tin* iiiicrobic 

or toxic cause at work and to ensure such [ihysiological rest for tin* kidney 
as is practicable ; to promote elimination of nitrogenous and saline waste 
by other channels ; to treat complications as they may arise afid to correct 
the resulting anaemia. In this way much may be done to steer the patient 
towards recovery, although we can do little to control the course of the 
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inflammatory procesB. The patient is naturally kept recumbent in bed. 
To counteract the congestive efiects of gravity, it is well to move him from 
side to side, and occasionally to put him on to his chest. He should be 
clad in a flannel nightgown, and be placed between blankets to guard against 
chills and to encourage free action of the skin. The room should be warm 
and w(‘ll y<'ntilated. If su[)})res8ion of urine threatens, dry cups or poultices 
.slioiild Ih‘ u])]>li(^d oy(‘r tli<'> loins. This measure is Koinetiines Huecessfully 
adoj)tt‘d to diminish liaMuaturia. 

Diit. -In acute nephritis, the danger of overloading the inflamed kidney 
with nitrogenous substances is hardly sufficiently recognised ; whilst in 
chronic nephritis the dietetic restrictions are apt to be too severe. The 
dictum that “ in acute affections we concentrate our attention on the diseased 
organ, whilst in chronic cases we keep the general condition of the patient 
more in view,” applies particularly to the treatment of nephritis. Nitrogen 
retention is common and a source of danger, so that the free administration 
of milk usually recommended is open to objection, since cow's milk contains 
4 per cent, of protein, which equals 0*56 per cent, of nitrogen. It will do 
little harm to deprive the patient of nitrogen for a time, and von Noorden 
advises restriction of the diet at the outset to fruit ^uice, _water and su gar . 
Where there is no nausea, toffee is allowed, which, being composeil oT butter 
and sugar, throws no worlT” upon the kidney. It is generally appreciated 
by children and allays hunger. Barley water, with a little milk added, may 
aiso be given, and as the jiatient improves the proportion of milk may be 
increased. It is quite unnecessary to give anything else for a few days, 
and the relatives* fear of starvation may be allayed by explaining the rationale 
of the treatment, Th<‘ excretion of nitrogen is reduced to its lowest level 
by giving a diet of fats and carbohydrates, when it may fall below that 
of a fasting person, as was shown by Folin ; but excess of fat is inadvisable 
for reasons given under chronic parenchymatous nephritis. It is well to 
avoid salt in any form as it is often badly excreted, and its retention 
increases oedema by raising the osmotic pressure of the tissues. 

It is usual to try and flush out the kidneys, and to this end the patient 
is directed to drink a large quantity of water ; but often the inflamed kidney 
is incapable of excreting water readily, so that attempts at flushing it out will 
fail and only increase the oedema. The total amount of fluid allowed in the 
day should not exce ed 3 pints for an adult or I| pints for a child of 12. It 
is true that there may Tie a sudden diuresis after sonie days ; this, however, 
is not the result of treatment, but the first and surest sign of convalescence. 
It may be termed a “ critical diuresis,” and, after its occurrence, the quantity 
of water and milk taken may be safely increased. A drink prepared by 
adding 1 pint of boiling water to 1 drachm of acid tartrate of potash, half a 
lemon, and some sugar, stirred oocasionally until cold and then strained, 
may be allowed throughout in moderate quantities. The citric acid and the 
tartrate become bicarbonates in the blood and may render the urine less 
irritating by making it less acid ; apparently it is not as easy to render 
urine alkaline in a severe case of acute nephritis as it is in the normal 
individual. Beef-tea, broth, and meat juices are all to be condemned as 
imposing work on the kidney with very little corres}X)nding nutritive 
advantage. 

Eltmituidon by other chanyieU . — Of these, the simplest and best method 
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is purgation. A drachm of pulv. jalapro co. followed by 1 drachm each of 
sulphate of magnesia and sulphate of soda in as concentrated a solution 
as possible should be given at the outset and repeated as occasion arises. 
Diaphoresis is not nearly so satisfactory and may depress the heart if carried 
to excess. Sponging the patient well with hot water, followed by friction 
with warm dry towels, will do good and is usually sufficient. The warm 
room, the blankets, and the flannel nightgown also tend to induce perspiration. 
More drastic measures are seldom called for in acute nephritis unless iir;nmia 
is impending, when the hot-air bath may be a distinct service. 

All stimulating diuretics, such as the caffeine group of drugs, are 
to be avoided. When acute symptoms have quite subsided, 2 grains of 
theocin sodium acetate in 1 ounce of water, twice a day, may increase the 
permeability of the kidney. The method is not free from risk, as it may 
cause a return of hasmaturia if given too soon. A simple guide is the occur- 
rence of diuresis. Unless this occurs, the drug is doing no good and may 
do harm. Saline diuretics, such as potassium citrate, are safer. In so far 
as they produce diuresis, they do it by raising the osmotic pressure of tlip 
blood and tluis drawing water from the oedematous tissues. The following 
prescription is mildly diaphoretic and diuretic : 

Pot. cit., grs. XV. 

Liq. amnion, acetatis, 7)1. 

Sp. aith. nitr., ]\xv. 

Aq. camph. ad ^i. To be taken every 6 hours. 

The addition of 5 minims of tinct iin* of digitalis is ad visa hh* if thv livarl's 
action becomes w<‘ak. 

Treatment of compliccUions. — For the tn^atment of renal failure, see 
Uraemia. Pleurisy, pericarditis, or peritonitis should be treated on ordinary 
lines. (Edema of the glottis may call for scarification of the larynx or even 
tracheotomy. 

After-tr^ment . — Bed is imperative until blood has disappeared from 
the urine and is advisable until albuminuria has ceased altogether. This 
may be impossible, since acute nephritis may go on to chronic nephriti.s, but 
there is a considerable advantage in prolonging the rest as much as possible. 
Bread, butter, vegetables, puddings, eggs and tjicn fish may be gradually 
added to the diet, according to the scale given nnd(‘r chronic ne[>hritis, as 
the hairnaturia and albuminuria diminish, but abstention from meat is 
advisable for some timt‘, and meat extracts had better be altogi^tljcr avoided. 
If ananiiia result, 15 minims of the liquor ferri aci^tatis should be given, 
with 1 drill, of liquor amnion, acetatis in camjihor water thriM* times a day. 
Chills should be guarded against in every jjossible way, and tlie loins may be 
protected by wearing a wdl-fitting (diolera belt. 


CHBONIC PARENCHYMATOUS NEPHRITIS 

It is generally agreed that all chronic nephritis involving the parenchyma 
of the kidney is diffuse from the first, though naturally the interstitial changes 
take longer to manifest themselves. It is certain that when parenchymatous 
nephritis has existed for any length of time, there will be interstitial change 
as well. On the view here adopted, chronic parenchymatous nephritis or 
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large white kidney is the subacute stage of a glomerulo-tubular inflammation. 

If the patient lives long enough, the kidney will pass into the sclerotic or 
secondarily contracted stage, often called small white kidney. Dalton 
believes that this later stage is more often seen than it was, because improved 
treatment enables more patients to reach it. / 

iEtiology. — It is most frequently the sequel of acute nephritis, though 
tli(‘ initial attack may have been so mild as to ljav(‘ escaped notice. The 
kidney of |m‘gnancy may (l(‘V(‘lop chronic parenchymatous change. Alcohol, 
syphilis and malaria an* all credit(‘d with l)ciiig able to cause it. 

Pathology. — The kidney is large and swollen ; the capsule strips easily, 
leaving a .smooth white surface on which the engorged stellate veins are 
prominent. On section the cortex is increased and pale, while the pyramids 
are engorged. Microscopically, the glomeruli are large and irregular, with 
disorganisation of structure and thickening of the fibrous tissue of the capsule. 
The tubular epithelium shows swelling, fatty degeneration and desquamation. 
Casts of different kinds are seen in the lumen of the tubules. The interstitial 
tissue is diffusely increased by new fibrous tissue. The vessels do not show 
any alteration except for some fatty changes in or close to the glomeruli. 
The heart may show some hypertrophy of the left ventricle, though not 
nearly so much as in the later stages of secondarily contracted kidney 

Pathology of cedema in chronic parenchymatous nephritis. Dropsy is one 
of the most characteristic features of the disease. Various explanations 
have been given of its causation. One of the earhest wa.s that it was 
due to hydraamia from retention of water which the kidney could not 
excrete. But marked hydraemia may occur without oedema, and even total 
anuria need not cause dropsy. The next hypothesis was that the capillary 
endothelium was damaged by toxins and, therefore, became unduly per- 
meable (Cohnheim). But it has been shown experimentally that such damage 
actually hinders the passage of fluid from the blood to the tissues. There is 
more in favour of Widal’s view that defective elimination of salt by the 
kidney leads to accumulation of water by raising the osmotic pressure of the 
tissues. The chief difficulty in this view is that salt retention does not 
always cause* (cdcina. and Russell point out that if water is not 

(diminated its n'tention wouhl low(*r salt concentration, which would lead to 
nUeiition t)f salt until tin* balance was restored. It is obvious, therefore, 
that the same effect will be ])ioduced whether the prinuiry defect in the 
kidney rc'-lates to elimination of salt or water. Vet another (‘xplanation that 
has been advanced is Martin Fischer's, that there is an acidsemia which in- 
creases the permeability of the tissues ; but this has not been confirmed. 
An important advance was made wlien Epstein showed that a feature peculiar 
nei)hrosi3 and to chronic parenchymatous nephritis was a great reduction 
in the protein content of the blood and exudates, almost entirely affecting 
the albumin, so that the amount of globulin is always increased relatively 
and soim'times abHolutt*ly. In chronic interstitial nephritis, on the other 
hand, while the residual nitrogen lluctuates considerably, there is no change 
ill th(' protein composition of the scrum. In chronic })arenchymatous nephritis 
the daily drain on the protein may even amount to 10 per cent, of the total 
prot(‘in in the blood. This causes a fall in the osmotic [pressure of the blood, 
giving the tissues the controlling power to absorb and retain fluid. In 
support of this view it may be mentioned that the axlema produced in per- 
76 
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fusion experiments with normal saline or Ringer’s solution is prevented by th^* 
addition to the perfusing fluid of colloids which are in osmotic equililmum 
with the colloids of the lymph and tissues. A weak point in this hypothesis 
is its failure to explain the dropsy of acute nephritis, which comes on long 
before any depletion of the proteins of the blood can occur. 

The tissue starvation in chronic parenchymatous nephritis is also shown 
by the high cholesterol content of the blood, comparable to that observed 
in advanced diabetes. That the blood serum in nephritis may be milky was 
noted by Bright, and subsequent observers have cmled attention to pseudo 
chylous ascites in this disease. This cholesterol seems further to (iarnag<‘ 
the kidney, while the abstraction of lipoids from tissue cells allows of imbibi- 
tion of fluid, with consequent swelling of cells. 

To sum up, salt retention and protein depletion are probably the most 
important causes of oedema in this disease. But at the present time the 
oedema is regarded mainly as a result of damage to the extra -renal tissues 
by the same agent that damaged the kidniiys, rather than as a consequence 
of the failure of renal function. 

Symptoms. — These may be continued from those of acute nephritis. 
More usually there is an interval of apparently normal health. Then the 
patient begins to suffer from languor and digestive disturbances, followed 
by the combination of anaemia and dropsy, which gives rise to a very charac- 
teristic aspect. Hence the saying “ large white ladney, large white man ” 
The dropsy may extend to the serous sacs. The urine is scanty, probably 
20 ounces or less in the day ; its specific gravity is high, but urates are not so 
ab^dant as in the urine of the cardiac kidney. It contains a large amount 
of protein, usually aboxit 0*5 peFdent:;'W“Tne^ by Esbach’s method. 
Numerous tube casts will be found on sedimenting the urine, epithelial, 
fatty, granular and hyaline forms all being present. Red blood cor])Uscles 
may be found from time to time. Examination of the blood may show a 
rise in the chlorides, while, on the other hand, there need bt*. no increase in 
the blood urea. 

Vomiting and diarrhcBa are common and troublesome. Uleeraticui of th« 
colon, probably due to the vicarious elimination of toxins by the bowi*!, is an 
occasional and dangerous complication. Areas of exudate, known as “ cotton 
wool ” patches, and oedema of the discs — constituting one form of albu- 
minuric retinitis — may be found in severe cases. There may be dyspna' 4 i. 
due to acidaemia, the result of diminished excretion of acid sodium phosphate. 
Secondary infections of the lung, pleura, pericardium or pc?ritoneuni ma^ 
occur. 

II hypertrophy of the heart and a rise of blood-pressure fail to take place, 
the outlook is very grave, and death from ursBmia or secondary infection is 
likely to close the scene. If, on the other hand, the blood-pressure rises 

and the heart hypertrophies, while the amount of urinary s(?eretion ma\ 
increase considerably over normal, and the drfjpsy subsides, the .stag(‘ has 
been reached of 


SECONDARY CONTRACTED KIDNEY 

Pathology. —The Ipdney is, small and its capsule is adherent. On 
stripping It a c^rsely gTanular, mottled surface is exposed. The term 
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small wliite kidney is therefore a misnomer. On section the mottled appear- 
ance is seen to extend throughout the cortex, some areas being red, the others 
yellow or white. Microscopically, the affected glomeruli are seen to form 
rather large homogeneous nodules. Other glomeruli are preserved to a 
greater or less extent, and regeneration of epithelium has occurred in some 
places, covering the remains of the capsular space. To a great extent the 
tubuUvs are destroyed ; those which remain are dilated and lined by a flat 
epithehum. The interst itial increase is chiefly round the destroyed glomeruli 
ami tubules. The whole aiterial system of the kidney usually shows hy]>er- 
trophy of the media and liyper[)lasia <if the intiina. 

The heart is hypertrophied, especially the left ventricle. The aorta is 
thickened, and ordinary athc^romatous changes may occur at an unusually 
early age. 

Symptoms. — This stage takes at least a year to develop after the onset 
of chronic parenchymatous nephritis. The urine is increased, probably to 
80 ounces or more. The quantity of albumin is very variable, but is always 
more than that of chronic interstitial nephritis. Epithelial, fatty, granular 
and hyaline casts are present. Renal permeability to solids is lowered so 
that the output of water has to remain at a raised level if dropsy is to be 
avoided. Towards the end the secretion of urine is sure to fail, and uraemia 
is likely to follow’. Signs of cardiac hypertrophy can be detected, and the 
blood -pressure is generally raised to .soiiudliing between 160 and 220. Albu- 
minuric retinitis, of the form described on p. 12o2, is not iiiu ommon. Later, 
silver-wire arteries, retinal liaunorrhagc's, which arc often tlame-shaped, and 
even glist-ening white patches (sec; J20?^) are sometimes to be noted. In- 
farction of the lung may occur, causing pain, dyspmea, hicmopty.sis with 
signs of consolidation, and perhaps a pleural friction. It results from detach- 
ment of a clot in the right auricular apj^endix, and, being generally due to a 
secondary infection, marks a definite step downwards. There may be other 
signs of infection, such as pericarditis oi peritonitis. But in the absence of 
complications life may be prolonged for several years. In children con- 
tracted kidney may cause a remarkable condition of infantilism and dwarf- 
ism. Puberty does not occur at the recognised time. Bone deformities 
resembling ricket.s ofttui dev<‘]op, associated with a low calcium content of 
the blood. 


Diagnosis. — The combination of dropsy, anffimia, albuminuria and 
cylindruria generally makes the diagnasi.'^ of chronic parenchymatous nephritis 
easy. In the dropsy with albuminuria of failing h^ art the oedema flrst occurs 
in the most dependent parts, while in nephritis the eyelids are first affected. 
In cardiac dropsy the liver will probably be enlarged and tender, and the 
uri ne will onl^ contain hyaline eWa ; the 

^Inpi sgnoi i4 y kidn e y mav be accompanied by 

<5acTi ec ti c (Iro^y^r* hu t the hAart andAlUi bl^ 

press ur«^ is qpt raise d. Moreover, a cause fur amyloid disease, and the 
piwence of amyloid disease elsewhere, are usually obvious. 

np .tpdpma the diagnosis has to be made from functional 
albuminuria, Icuky kidney and chronic interstitial nephritis. Functi^o nai 
^^ibu minuria only occurs l^tween puberty and thirty, albumin is absent from 
the^urme secreted in t ho rt^mbeflt p6St\lH, ca^f?are absent, w itli the possible 
<‘X(‘eption of the hyaline variety, and calcium hu t ate may elear up the 



1204 


DISEASES OF THE KIDNEYS 


albuminuria for a time. A ** lea ky kidne y is the result of some old damage, 
an3Ts"noFS indication of a pro^essive dTsease. The albuminuria is detected 
accidentally, there being no symptoms. The blood-pressure may, however, 
be slightly raised. There are no cells in the centrifuged deposit of urine, 
lu j^ronic in terstit ial ne phritis the specific gravity of the urine is very 
low, and the albumin does not amount to more than a trace. Unless 
the heart is failing there will be no oedema. In extreme secondary 
contracted kidney the picture may approximate closely to chronic interstitial 
nephritis. Fatty casts are not found in the latter. The estimation of 
blood urea should be carried out whenever there is a question as to renal 
efficiency. 

Prognosis. -The outlook in chronic parenchymatous nephritis is always 
very serious. It is essentially a progressive disease, leading to secondary 
contraction. Death may occur from uraemia, heart failure or secondary 
infections. If there is secondary contraction of the kidney, the outlook is 
still serious ; but with care life may be prolonged for several years. Death 
may be brought about in the same ways as in the ])arenchymatous stage. 
Retinal changes make the prognosis more serious, and “ woolly exudate 
with swelling of the optic disc generally foretell death within two years. 
Retinal haemorrhages and discrete white patches of degeneration in the 
retina are, however, of less serious significance. 

Treatment. —It is essential, as a prophylactic measure, that the treat- 
ment of all cases of acute nephritis should be thorough and prolonged. 
Septic foci, especially in the tonsils, should be looked for and thoroughly 
treated, as also should any syphilitic or malarial infection. Confinement to 
bed is only advisable during exacerbations, when dropsy is extreme, or when 
uraemia is threatening. The skin should always receive attention, and 
patients should sleep between blankets and be careful to avoid exposure to 
cold and wind. 

Diet . — There has been a tendency to restrict the protein intake too much, 
since there is no evidence that the albuminuria is influenced by the amount 
of protein in the food. Epstein has urged, indeed, that a high protein diet 
is indicated in order to raise the low protein content of the blood, while fats 
should be avoided to diminish lipa3mia. That such a diet may markedly 
reduce oedema is true, but not nece.ssarily by raising the protein content of 
the blood. Probably the diuretic action of the urea formed from the high 
protein diet is largely responsible. It is, therefore, wise to estimate the 
blood urea, and if it is not raised to carry out Mac Lean’s urea concentration 
test (p. 1180), and only to make use of the high protein diet if this test shows 
at least 2 per cent, of urea. If it is below that figure we can arrive at the 
appropriate diet in this way. Chittenden has shown that nutrition can be 
maintained by a nor ^ l individual on 50 to 60 grammes of protein a day, 
which corresponds roughly to 1 gramme of protein per kilogram of body 
weight. The minimum protein allowance for a chronic nephritic should be 
this plus the amount of protein which he is losing in the urine, which, in a 
case of ordinary severity, will be about 6 grammes a day, or about the same 
as that contained in one egg. It may rise, ITowever, as high as 25 grammes. 
Von Noorden has shown that nitrogen can be excreted in chronic nephritis 
satisfactorily, so long as not more than 94 grammes of protein are taken 
in a day. Above this amount, elimination may become irregular and un- 

.... . ! 
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certain. We may say, therefore, tliat the theoretical mimmuiii ij 50 > 
grammes and the practical inaximum 94. There is not a wide difference 
between these figures, and it may be added that a pint of milk, one egg, j 
a quarter of a pound of fish, and 2 ounces of meat contain altogether 63 1 
gramniea of protein. Allowing for the protein in bread and vegetables, it 
will be seen that the amount of nitrogen in this diet is sufficient, unless the 
urea concentration test indicates a capacity to excrete more than 2 per cent, 
of urea, and the blood urea is not raised, when ])roteins may be given freely. 
Naturally meat extracts and cellular organs, such as livtir, kidney and {sweet- 
bread, should be avoided, beca use th(;y contgjn a larg e ^ippiint of^jnirin : 
that lias To be excreted by the da rnaged kid ney , which eliminates unclaad 
with difficulty. This is contrary to the principles of physiological rest fcut, 
equally, such r(\strictions of diet must be avoided as would lead to failure of 
appetite and consequent wa.sting, while incapable of diminishing the albu- 
minuria. A much greater variety of diet than is usually allowed might be 
])ermitted ; cooked eggs and di.shes made from eggs may certainly be taken. 
Raw eggs, however, contain certain indeterminate* substances which may 
irritate the kidney. The distinction drawn between red and white meat 
is fallacious. Red meat is assumed to be more injurious, presumably 
because it is su})po.s(;d to contain more purin, wliereas tlie reddest meat 
contains far le.ss than sweetbread. Chronic n(‘phritics should not be re- 
stricted to milk, wliich is too dilute a form of food for them, and may in- 
crease tlie dropsy. Salt should be moderately restricted, since it is often 
badly eliminated, and if it accumulates in the tissues will increase oedema. 
It can be re]jlaced by lemon juice. In this way we can avoid increasing the 
miseries of an incurable disease by unnecessary restrictions. If nitrogen 
retention exists, as shown by estimations of blood urea, a diet ]X)or in protein 
shouhl be taken on oiie day m each week. Indeed, a day when the diet is 
restricted tolruFT and sugar is often as useful in chronic nephritis as is the 
day of vegetable and egg diet in diabetes. But prolonged nitrogen starva- 
tion is as bad for the nephritic as for any one else, and in some cases increases 
the water-logging of tlie ti.ssues. 

Generally speaking, alcohol is inadvisable in any form, and should never 
be ordered to those unaccustomed to it. In those who have been taking it 
regularly, deprivation may interfere with appetite, in which case a little 
well-diluted whisky is probably as innocuous as any form of alcohol can be. 
But the strictest moderation imc^t be enjoined. Tea and coffee used to be 
forbidden, because of the mcthvl-purins they contain, but in our opinion 
this restriction is unnecessary. 

Diuretics . — It is generally considered well to flush out the kidney in 
chronic nephritis ; but, before attempting this, we should consider what 
method of diuresis is to be used, how far it is desirable in an individual case, 
and how far it can achieve the end desired. 

Diuresis can be produced (a) by vaso-dilatation of the kidney, as by 
caffeine, theobromine, theocin or diuretin. These are direct stimulants to 
the renal epithelium, the vascular change being secondary, (b) By t*aso- 
constriction elsewhere, which raises the blood- pressure and forces more blood 
through the kidney, (c) Increase in the quantity of circulating fluid . — (1) 
By absorption of water from the intestines, as by giving the patient large 
quantities of fluid to drink. (2) By increasing the osmotic pressure of the 
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blood. Urea and the saline diuretics, citrates, acetates, etc., act in this 
way, drawing water from the tissues into the blood stream. 

The first group are usually unsuitable in chronic nephritis, since it is 
unwise to stimulate a damaged structure. Any of this class may cause 
an exacerbation with hasinatuna. The same applies to juniper and scoparium. 
Theocin sodium acetate in doses of 2 grains twice a day renders the kidney 
more permeable, and niay be followed by ah Tmprovem^t. But, unless it is^ 
follo wed by a pronipt diuresis, its use should be dis co nti^y.e(L In generar,| 
it niay be "sal 3Tffa t tlPe" sUihTuT^tng grdup^^^ be rescind for those case4 
where an increased flow is required and the kidneys are not organically* 
diseased, as in failing heart. 

As to the second method of diuresis, since the blood-pressure is generally 
raised in chronic nephritis, it seems unnecessary to raise it further. Digi- 
talis is the drug usually employed for this purpose ; but it is now known 
not to raise the blood-pressure, its diuretic action being secondary to its 
effect on the heart. Tlierefon', it should be used as a diuretic when the heart 
is failing, as it is liable to do at some stage in the course of this disease. Even 
here, it may fail if the blood-})r(‘ssure is already high. 

A marked feature of chronic nephritis is the defective adjustment of the 
kidneys to varying water supply. Von Noorden found that whereas a 
normal individual, with an average hourly diuresis of 52 c.c., excreted 723 
c.c. for 3 hours after drinking 1800 c.c. of Salvator water, the nephritic 
hardly showed any response. As in acute nephritis, the drinking of large 
amounts of fluid may, therefore, merely increase the oedema. The reaction 
to drinking a pint of water may be determined ; unless this definitely increases 
the quantity of urine it is no use persisting with attempts to flush out the 
kidney. 

As explained under Acute Nephritis, the saline diuretics are the least 
open to objection ; since they draw the extra water from the tissues they 
cannot increase and may diminish the oedema. Urea as the natural diuretic 
of the body is often given in doses of 45-60 grains three times a day, when 
there is no nitrogen retention. Souk* of tie* newer diun*tics, sucli as (Uipliylliii 
an ? novas urgl. appear to act by liberating water from e.xtra-n'naT tissues. 
TnTfiis way tliey would conio und«*r heading (r),biit they do not s(*em suitable 
in chronic nephritis. Oia^ to 2 drachms of ammonium chloride is given on each 
of two days before giving J -1 c.c. of novasurol, this tn'atnumt faing repeated 
at intervals of 3 to 9 days. 

Diaphoretics. — The argume nts for and against diaphoretic measures 
will be found under urjemia. Diaphoretic drugs arc not suitable for the 
routine treatment of chronic nephritis, as a moist perspiring skin renders 
the patient more liable to chills — always a danger in this disease. A course 
of hot-air baths may sometimes be helpful when there is retention oi salt, 
which increaioO&l oedema. If they are followed by diuresis they are doing 

^^^urgation . — Free elimination by the bowel is here, as in other forms ot 
nephritis, a prime requisite. The special liability to mercurialisrn renders 
calomel unsuitable for routine treatment. 

Paracentesis . — Removal of the oedematous fluid by Southey tubes 
is seldom practised now, though occasionally simple incisions are made. 
But the wounds are likely to suppurate, and the fluid will reaccumulate as 
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long as conditions remain unfavourable. Ewart prefers to drain the fluid 
into the legs by adopting the upright posture. In this way the fluid, which 
is presumably loaded with toxic substances, is removed from the vital j 
organs. 

Transfusion . — Epstein has advised transfusion of healthy blood, accom- ‘ 
panied by removal of an equal quantity of blood from the patient, with 
the object of increasing the protein content while removing toxins. 

Decapsulation . — This procedure was recommended by Edelbols in 1900; ' 
but in many of the recorded cases it was evidently unnecessary, and 
in some others unsuitable. The operation, therefore, fell intn disrepute, and 
in H])ite of a recent revival has not sl-ood the test of experience. 

CAimxite is a valuable help. Jn tliis country, Ventnor or anywhere on 
the south coast from Bournemouth westw^ard is the most suitable climate 
that can ho obtained. Egypt generally suits such patients particularly 
well. Madeira or California is also quite suitable. The wind and the more 
violent fluctuations of temperature on the Riviera render it much less 
advisable. 

Treatment of complications. — These are uraemia, heart failure and 
secondary infections, such as pericarditis, pleurisy, colitis and peritonitiB. 
Their treatment is discussed under those headings. 

In conclusion, it must be recognised that the kidney, once damaged by 
chronic nephritis, cannot completely recover, and the main thing is to attune 
the mode of life to a low key, subjecting the patient to as little strain as 
possible. He may have a considerable variety of food, provided that the 
intake of protein is regulated in the way described above, and that he takes 
N’cry little purin and salt. Ho can be hel}>ed by saline diuretics and un- 
irritating prej)arati()ns of iron, such as liquor ferri acetatis. He will do all 
i he better if his medical man realises that many of the methods recommended 
in the tr(*atment of this disease are impotent, where not actually harmful. 


CHRONIC INTERSTITIAL NEPHRITIS 

t/L; 

Sjmonym. — Granular Kidney. 

In chronic interstitial nephritis there is an insidious inflammatory condition .yy 
It is iTnpo8Ril)le in the present stat-e of knowdedge to give even a general' 
(letinition of tliis form of kidney disease, but in the description w^hich follows, 
the distinction from secondary contracted kidney on the one hand, and 
from hvperpiesia on the other hand, will be clearly made. 

.Etiology. — The disease is commoner in men than in women, and occurs 
inore frequently as the fiftieth vear is approached and passed. It is rarely 
found in young children. PoTsoijs circulating in the. blood are the most import- 
ant cause. Such may occur m alimentary toxeemia, in which case diamines are 
absorbed, and in foij &l sepsi s. Gout, lead poisoning and alcohol are accredited 
with special power ofTamaging the kidneysT" Syphilis is not a caps e. 

Pathology. — The kidney tends to be reduced in size, and iTtough. The 
capsul e is^ adherent, leaving a finely granular surface on stripping. Some- 
times T1ie""cap8ule is thickened and splits on attempting to strip it, thus 
giving an erroneous impression of a smooth surface. Retention cysts may 
l)e seen, both on the outside and the inside of the organ. On section the 
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is reduced ; not only is it shrunk from without inwards, making the 
organ smaller, but the increase of intrapelvic fat shows that it has also shrunk 
from within outwards. The vessels are^„unduly PXQ^^ The glomeruli 

show signs of inflammatory reaction, and the interstitial tissue m tEeir 
neighbourhood is increased and infiltrated with small cells, generally of th(‘ 
mononuclear type. These areas of disease are patchy, and form wedge- 
shaped areas, with their base on the cortico-medullary zone. The inter- 
vening areas of renal tissue show little or no change. The histological lesions 
in the arteri® interlobulares and vasa afferentia, as also the patchy small 
cell-infiltration in the kidneys and evidence in some glomeruli of proliferation 
of the cells of Bowman’s capsules, provide evidence of inflammatory reaction, 
and this is a primary event in the pathology of the disease. The distribu- 
tion of the renal lesion in chronic interstitial nephritis is distinct from that 
in secondary contracted kidney, for in the latter the lesion is diffuse and 
every glomerulus is more or less altered in structure. In advanced cases of 
chronic interstitial nephritis, however, the extent of structural alteration 
extends and becomes more diffuse, so that it may be as difficult to make thi* 
differential diagnosis from secondary contracted kidney histologically as it 
is clinically. 

On account of the toxiemia resulting in chronic intlammatorv changes in 
the kidney, cardio-vascular hypertrophy occurs. The suprarenal glands arc' 
often enlarged, and this, like the cardio-vascular hypertrophy, is to 1)(‘ 
regarded as an expression of j)hysiological response to persistent hypertension. 

Symptoms. — The subject of chronic interstitial nephritis often fails to 
seek medical advice until the condition has fjecome well advanced. The 
symptoms of which he complains are protean in character. Thus, he nia> 
complain of polyuria, but the passage of a larger amount of urine is often a 
. source of prid? ratEer than of anxiety. Nocturnal frec|uency of micturition 
may be the initial symptom. If the patient has to pass water more than 
once during the night there is probably polyuria. On the other hand, the 
symptoms of hyperpiesia, sucli as headaches, a sense of fullness in the head, 
giddiness, and "f'liitdtrus aurium, may be first apparent. Thickening, with 
: ajeTrSLCtion of the ear-drum, may be found. The j)atient may com])lain of 
^•nfigri^ine or “ Dead finders ” and muscplar^jiiftmps may result 

trom the peripheral vaso-constriction. Failing vision, due to albuniinuri« 
retinitis, may lead the patient to seek advice from an ophthalmologist. 
The so-called silver- wire ” arteries and retinal hajinorrhages, which an' 
often flame-shaped, are often present. C^lysteninp white patches, probabh 
degenerative, and oedema of the discs -constituting another form of albu- 
minuric retinitis (see p. 1202) — are more common and are very characteristic. 
S udde n am aur osis is evidence pf ufs^gua. Detachment of the retina ma} 
occur. Ss emorrhagcs are quite common, and epistaxis, sub-conjunctival, 
gastric or renal haemorrhage, and even apoplexy may be an early event. 
-Instead of the plethora of hyperpiesia, with a well-nourished body and 
ihigh colour, there is a sallow tinge in the complexion, and loss of weight . 
Gastric disturbance is more often h ypochlorhydria than is the dyspepsia of 
hyperpiesia ; indeed, there may be lo^ of appetite and even disteste for 
f ood and „^^sea, indicating the presence"^ a Seifinite, though low-gra3e, 
toxaemia . On closer examination, the signs of renal disease are iiiort* 
apparent. The u rine is increa sed in quantity, and its specific gravity is low, 
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usually lyijig. betw.^Qli,lQQ6. aad.1012- It generally contains a trace or cloud 
of albuinin, though this may be lacking in the urine passed on rising. The 
f)rotein constituents of tlie )>lood are not altered, but there are marked 
fluctuations in its non-protein or residual nitrogen, corresponding to the 
degree of functional dehciencv of the kidneys, and in later stages of the 
disease non-protein nitrogen'^miay reach the figures reached in secondary 
contracted kidney. Physical signs of card io- vascular hypertrophy, described 
elsewhere, are often j)resent. (Edema of the ankles only occurs when the 
heart begins to fail. Indications of cardiac dilatation may be met with. 
(>heyjp.ejSjbOjkes respiration may occur, especially if the heart begins to fail. 
“ Asthma ” is cardiac or urgemic in origin. Enft pby^e ma is not uncommon 
in chronic interstitial nephritis, for loss of elasticity is a factor in both. 
ConseqiKuitly there may be blOlfchitis, and intercurrent pulmonary diseases, 
such as ])neumonia, are more frequent and more dangerous. A furred tongue, 
urinous snicll in the breath, anorexia and dyspepsia art' common. Vomiting 
and diarrhce^. are suggestive of clxronic uraemia. 

Complications.^ — ^The principal complications are due to failure of the 
f)ump, the tubing, or tlie filt(‘.r. In otlier words, the heart may fail, causing 
venous congestion ; tlie artery may give way, as in cerebral haemorrhage ; 
or the renal excretion become so inadequate as to lead to urajmia. Glycosuria 
is sometimes found. This may be due to alcoholic excess, a factor in the 
causation of the interstitial nephritis ; or to the damaged kidney leaking 
sugar, in which case the blood sugar will be subnormal ; or possibly to over- 
action of the suprarenals. 

Diagnosis. — This rests on the combination of urinary and cardio- 
vascular signs. Tlie ditlenuitial diagnosis from h}q)erpiesia is discussed on 
p. 970, and that from secondary contracted kidney on p. 12o4. 

Prognosis. If the condition he recognised early, there may l>e a satis- 
factory resjionse to treatment. In so far as thi^re is a structural change in 
tli(^ kidiie}' it is ])ermaneiit, but wlien it is not advanced it is compatible 
with many years of useful life if the patient takes care. The tests for renal 
permeability afiurd useful ju'ognostic evidence. Any evidence of cardiac 
dilatation, or of uraunia, even of the chronic variety, makes the outlook much 
less satisfactory. Retinal changes are of ill omen. The prognosis is betterl 
111 hyperpiesia than in chronic interstitial nephritis, and better in chronic] 
interstitial nephritis than in secondary contracted kidney. 

Treatment.^ — Prophylactic and ye ncr^L— The timely discovery of a. 
of aljburniu^aml-iias^ act as a danger signal, enabling th(‘ 

brake to be apjilied before disaster occurs. If a rise of pressure be discovered 
before this stage is reached the opjiortiinities for successful treatment are all 
the greater. Late hours, evening meetings in stuffy room^ especiajlv^hen, 
accom pan ied b y l.eati^d^bTincand’iscussKihs" are ^ Jn^ few 

conditions are both t he dish of fferiirand^ c^^^ more essential, and 

the stalled ox and strife more injurious. 

Exercise in the open air, without strain, and not sufficient to affect the 
pulse or respiration, is a great help in the early cases. Gplf seems to be the 
best form of exercise for those liable to these degenerative changes. Baths 
may lie a valuable aid. A cold bath is inadvjsal>le, but a warm one, either 
at njight or on rising, is beneficial. The advantage of the effervescing Nauheim 
bath IS not so certain, as it lowers blood-pressure by direct vaso-dilatation 
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and may be followed by faintness. Plombi ^es dou ches a re recommended 
when there is a suspicion of in^stinal intoxication. They shouTd iiot be 
given more than three times a for ^ w^eeEs at^' tirne ; the pr essure 

e^loyed should not fee more than 18 jaches. An annual course of balneo- 
lo^caf treatment is often helpful ; regulation of life, freedom from worry and 
change of surroundings are of more importance than the chemical ingredients 
of the water. Climatic treatment should be on the same lines as in chronic 
diffuse nephritis. TheJBiYiem Jind hi^ are specially unsuitable. 

Dietetic . — ^The bulk and the number of tlie meals should be reduced ; 
roasted meats should be partaken of sparingly, while animal soups, gravies 
and internal organs should be avoided altogether. On the other hand, fruits, 
green vegetables, farinaceous and non-nitrogenous foods may be taken 
freely. T he salt added at table shoujd^ .atQp p fi dj ^ud in severe case^ a 
salt-free diet may be advisable for a time. If the pressure show a contiinied 
tendency to nse ’ a f e w tbtys * rcsflh bed~dn a milk diet are advisable. (Viffee, 
tea and tobacco should be limited and in some cases excluded ; thus, tobacco 
should be forbidden if it cause cardiac pain or distress. Alcohol is iisiially 
bad, except when the heart is weak or the appetite poor, when a small 
quantity may be allowed with food. Moderat e restric tion o f iiuids does 
not diminish nitrogenous excretion and spares the heart. 

Dnig treatment . — The bo wels s hould be k^t freely. jopen, to eliminate both 
toxins from the body and pressor diamines from the l)owel. S od in m or 
magnesium sulphate are specially useful for this purpose, as they^cumlune. 
with the putrefactive substances and render them inactive. A weekly dose 
of calomel or mercurial pill will help ; but, as In other forms of nephritis, there 
is a risk of mercurialism if they are given more frequently. Indiscr iminate 
attempjp to lower arterial tension by yaso-dilator drugs are to b(* condemned. 
WlTSo not kn6Vw^iaTls"tbe pressure for a particular degree of inter- 
stitial nephritis, but we do know that some elevation of pressure is necessary. 
Sometimes it may be necessary to lower pressure directly, just as it is com- 
pulsory to lower temperature in hyperpyrexia. In that case, those drugs 
should be selected which hayo a slow and prol onged action. The fall of 
pressure produced by amyl nitrite is quite transitory, while nitro-glycerine 
only acts for 40 minutes. Their usefulness is therefore confined to anginal 
attacks. Ejrythrol tetranitrate in half-grain doses, on the other hand, pro- 
duces a fall lasting 0 hours. It may, however, "Occasionally produce sfiYfxe 
headache. The action of m^mnitol is also prolonged. A tablet composed of 
sdcBum^ nitrite, gr. eryttrol tetranitrate, gr. J, mannitol nitrite, gr. 
ammonium hippurate, gr. i, may be given once or twice a day for a time. 
But the usefulness of vaso-dilator drugs is very limited, and they may be 
dangerous. Thus, c oroparv thrombosis is more likely to occur with a falling 
pressure . Moreover, the inability^ of the Iridtl^y to exPfTO 
urine demands a rise of pressure to enable it to excrete sufficient dilute urine 
for adequate elimination. Potassium iodide is more useful, because it does 
not act by direct vaso-dilatation, but probal)ly aids in the oliiiiination of the 
tp^dn^ concerned, just as it dogs in the case of mercury, lead and the syphilitic 
poisom One to 3 dr achm s of the 1 in 560 solution of collosol iodine may 
be given in water three times a day if there be intolerance to potassium iodide. 
The tinct. iodi of the French Codex in doses of 3 to 5 minims is sometimes 
helpful, as are smair doses "(grT I to 1) of thyroid extract. It is probably 
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in hyperpiesia mistaken for chronic interstitial nephritis that iodine is of 
most value. Venesection is to be looked upon rather as ap a id 
emergency arising ^rom high pressure than as a routine treatment. Patients 
v^b^^ftW'heffSus "ahoiit themselves should not })e told the reading of the 
manometer, and they should never be allowed to read the index themselves, 
as this may easily send up the pressure 10 mm. 

Treatment of complications .- — liyappcea is due to uraemia or failing heart, 
and should be treated by tlie measures appropriate to those conditions. 
Cqmplete ieat is indicated if tlie heart begin to fail, and 2 minims of tincture 
gf Stjophanthus with 5 , grains of .potassium ioj^.de should be given every 
JUhours. Nitrites given on the plan already described may help to tide over 
a difficulty, anJ”oxygen will spare the work of the right heart. Venesection 
may be tried. Although morphine is risky m the kidney, it may 

afford great relief in cardilffoisTress, an^’Tnay fie ca u t Tonsly^ned . Full 
doses of sodium bicarbonate may help if there be any acidajmia. But cardiac 
symptoms indicate a downward step in granular kidney. Henceforward, 
we are on the horns of a dilemma ; if the pressure be allowed to become too 
high, there is danger of either cerebral haemorrhage or cardiac failure, while 
if it be lowered too much, the urinary excretion becomes inadequate. Epis- 
taxis is a safety-valve and should not be checked too soon, and hcematuria 
is similar in character. Digestive disturbances are due to a mild chronic 
uraemia, and should be treated by free purgation and limitation of tl^e 
nitrogen intake. Insomnia is due to hig h tgl^sjon , and may yield to 
ii juum s; sp....ML_&o. and, sij.^arowQa,,' ajam at., wpU 

< liTii ti>d Another remedy is 20 grains ep^h of bromide and chloral amide. 

It may be occasionally necessarj^o resort to morphine to fireaTc tt^ sequence 
of restless nights which are exhausting the patient, but, as stated in the 
article on unemia, its use is not free from risk. 


HYPERPIETIC KIDNEY 

In this form of renal disease the vascular changes are of greater imjKirtance 
than the renal, and it will only be necessary to make a brief reference to it 
here. 

iEtiology. The aetiology is the same as that described under Arterial 
lly])ertru])hv (pp. 043, 044) and Supernormal Blood-pressure (p. 070). 

Pathology. -The renal changes consist of hypertrophy of the arterioles, 
which, sooner or later, is followed by fatty degeneration. The latter results 
in an isch^rnie Jlbrosis of the organs, ^hus, the clianges are largely de- 
ge nerativc iuZ ch^d.(u:. than iiitlam mat^M^v change, 

i ! 1 1 erst j t i aj i s • Thelaaney is slightly reduced in size, and is somewhat 
hfmer tlian normal. On section, the fine radial striation in the cortex is 
preserved, and throughout the organ the small arteries are. pxPiuilieiit, 
Histologically the essential lesion is an i ncrease" m The 'mSciilar ^ ^^ gf the 

media and the musculo-clast ic pi the mtiimT TKc** hypertr^^ied 

tissuT^becomes fatty^aKif oSBi^emtmn^ place, and ultimately 

the renal tissue supplied b\Hfef affecFetl^^ a^^ undergoes hyaline dege n ^ya- 
tio n dqe to fib rosi^ ; the fibrous connective tissue in the immediate neigh- 
fioutlTood is tfiu^hed, but there is no gloinerulitis and little or no s mall- 
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c^JlQd ilJLfiltratioii, in conti-ast to the inHammatory reaction found in (•Ijroriic 
interstitial nephritis. Thc^ „fiy p^iition is one of ischa^jt^i^^ There is 

cardio- vasculai; h y peytr pi! V • 

"""^'Symptoms and Diagnosis. — The patient is generally ))let}ioric, with hjgli 
colour, and is usually well nouriabed. His symptoms are described under 
Su])ernormal Blood-pressure and Arterial Hypertrophy. 

Treatment. This will be found under Supernormal Blood- pressure and 
Arterial Hy])ertrophy. 


SENILE OR ATHEROMATOUS KIDNEY 

In this form of kidney disease also the vascular changes are of greater 
importance than the renal, and it will only be necessary to deal briefly with 
the affection. 

Pathology. -The kidneys show depressed red areas, which are due to 
contraction of fibrous tissue along the distribution of |)urticular interlobular 
arteries, and, thendore, tend to be conical in form, with their base to tin* 
surface of the organ. There is an absence of cardiac hypertrophy ; the 
pressure in the diseased arteries falls below, that necessary for glomerular 
e xc retujn. The affected glomeruli accordingly shrink, and the connectUe 
tissue around them becomes condensed and thickened. The degeneral 
glomerulus and its capsule fuse together, and und(u*go fatty and granular 
changes. The atheromatous kidney is, therefore, generally dm* to atrophy 
following insufficient circulation, with consequent fibrosis. 

Symptoms and Diagnosis. There may be gradual failure of the physical 
and mental powers — described by Allbutt as contraction of the spheres of 
bodily and mental activity ” -rather than the more dramatic events of 
chronic interstitial nephritis. There is a trace of albumin in th(‘ urine. The 
vessel wall is thickened and tortuous. The. blood- pressurt' is not high, and 
there is an absence of ci^^dia(* hypertrophy. Death l)y cardiac failur(‘ i»r 
intercurrent aifections is tlui commonest ending, while cerebral ha3morrhag<‘ 
and even uramiia are unlikely. 


UREMIA 

When renal incapacity is sufficiently pronounced it leads to a metabolic 
disaster to which the name of uraemia is given. That this disaster is due 
to an intoxication is generally agreed, — the mechanical explanations of 
Traube are no longer accepted, — but it is still doubtful what the poison is, 
or whether the various clinical manifestations which are grouped as uraemic 
are all due to the same poison, or indeed if they are all toxic in origin. 

A damaged kidney not only allows materials to escape which it should 
retain, but retains those which it should excrete. In uraemia the retention 
of crystalloid substances in the blood is shown by the rise in its molecular 
concentration, as determined by lowering of the freezing-point. 

In support of the retention theory, Bouchard sought to prove that the 
urine of a uraemic patient is less toxic for animals than that of a healthy 
person. But the methods at his disposal did not exclude the serious dis- 
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turbancea act up by osmotic currents following the injection into the circula- 
tion of urine or of its solid ingredients. According to sonic observers, 
Bouchard’s results can be explained as due to the poisonous effect of the 
potassium salts in concentrated normal urine. 

In trying to identify some special constituent of the urine as responsible, 
attention was naturally first paid to urea as the most abundant. Reduction 
in urea excretion was easily demonstrated in uraemia. But the interpreta- 
tion of this fact as bearing on uraemia falls t o th e ground miaL-tbajLit is 
knoyn that Jth§.^eater pai^t of the urea comes directly from the protein of 
the f ood. A nephritic patient is usually given very little nitrogenous food, 
especTally if iinemia be impending. Moreover, he frequently vomits and 
thus further reduces his intake. There is no doubt, however, as to the re- 
tention of urea in uraemia, both in the blood and in the cerebro-spinal fluid, 
and to precisely the same extent. According to Canti, patients with more 
than 0*2 ^r cent, of urea. in the cerebro-spinal fluid are suffering from 
uraemia. The reading may rise to 0*7 per cent., and even if it is above 0*3 
per cent, the case will be fatal. It should be pointed out that as the hypo- 
brdrnite method was used other nitrogenous bodies in the fluid would also 
react, so that it Jgo u ld b e.. b e t ter to sav th at in uraRmia the 
nitlQgsaio.us ..conte the . ce,re.brp:8pina^^ The urease 

method would give the amount of urea only, so that the difference between 
the results obtained by the two methods is an indication of the amount of 
aipine. bQ.<Jiea other than urea, to which the toxic effects are probably due. 
Ur(‘a is also found in the sweat and other secretions when it is eliminated with 
difficulty by the kidney. 

Another reason aga^jut a ttrib uti ng uraem ia simply to retention of urea is 
that urea is npt t<mc. Some years ago large amounts of urea were given for 
tuberculosis. There was no evidence that it was of benefit, but it certainly 
was harmless. Retention of uric acid, creatinin, the pigments and the salts 
of urine have each in turn been invoked to explain ura}inia but without 
satisfactory evidence. In fact, when we compare the symptoms of complete 
obstructive suppression of urine, or urinaemia, with those of unemia they 
are so different as to suggest a different origin. Ascoll says: “Severe 
urinaemia in man is chiefly manifested by bodily weakness and languor 
which often appear before any other symptoms, but generally lead to pro- 
gressive mental weakness and exhaustion, often terminating with great 
suddenness. The greater part of the most })rominent symptoms of uraemia 
are, however, lacking, especially the severe and acute mental disturbances, 
the sudden amaurosis, and the epileptic phenomena in general. Only in 
occasional cases do the symptoms resemble uraemia.” The name of lateni_ 
uroBtnia is sometimes given to this condition, but this is hardly suitable. 

If, then, wj? abandon the view that uraemia is duo to retention of one 
oj more of the normal constituents we are thrown back on one of thrae 
exgT^alToiisjl ur®nn^ Is a toxic process. It might be due to : (1) Soraej 
precursor or derivative of urea. (2) Loss or alteration of an internal secre-f| 
tion of the kidneys. (3) Some product of abnormal metabolism. /j 

The immediate -utea-ia.. ammonium carbamake, from which 

it can be formed by simple dehydration. Is the liver is the site of this 
change, hepatic insufficiency would lead to carbamate in the circulation, 
and this has been invoked to explain ursBinia. In puerperal eclampsia 
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and acute yellow atrophy the toxic symptoms may be thus produced, as 
tbere is extensive destruction of liver cells. But in ursenaia definite changes 
in the liver are unusual, and a relatively small amount of hepatic tissue is 
sufiicient to convert enough ammonium carbamate into urea. Frerichs 
put forward the opposite view, that retention of urea in the body was followed 
by a reversal of this change, and he produced symptoms similar to those 
of uraemia by intravenous injections of ammonium carbamate. But the 
amount of ammonia in uraemic blood is not so great as in the blood of some 
diabetics in whom symptoms of urmmia are lacking. 

^ , Before iiraamia can be referred to loss of the internal secretion of the 
kidney, the existence of such secretion "must be proved. The evidence 
usually quoted is Rose Bradford’s observation on the effect of partial nephrec> 
tomy in dogs. When the amount of kidney substance was largely reduced 
he found that the excretion of urea was increased. He suggested that the 
internal secretion of the kidney regulated nitrogenous katabolism, which 
in its absence went on unchecked. But Beddard and Bainbridge found 
that the increased output of urea occurred only as a terminal event when 
the animal was so ill that it was unable to take food and was starving. And 
it has long been known that after starvation for some time there is a rise 
of urea excretion — when the reserve of fat has been exhausted and the 
animal is reduced to living on its tissue protein alone, a condition under 
which life cannot be long supported. 

I' Allied to this view is the hypo thesis that the autolytic prpducts of the 
kidney, are the cause of ureemia. But in chronic interstitial nephritis the 
lesion is so slowly progressive that the amount of such products in the 
circulation at any one time must be infinitesimal, and yet the fatal issue 
may be due to uraemia. 

We are therefore thrown back on the third liy pathesis, that the defective 
excretion leads to the formation oi abnormal products from perverted 
metabolism. It may be that there is one specific substance or a number 
of abnormal bodies responsible. The fact that the clinical manifestations 
are so various docs not in itself prove the existence of different toxins. 
Alcohol can produce delirium tremens, peripheral neuritis, cirrhosis of the 
liver or cardiac enlargement under different conditions. But the demon- 
stration by Lewis and Barcroft that there is a non-volatile acidaomia in ura3mit* 
dyspneea is a strong point in favour of inulti[)licitv of toxins, for this acidaemia 
will not produce the other manifestations of uraemia. Marriott and Howland 
aJttributc this aoidaemia to the failure of the kidney to excrete acid phosjjliates. 
As to the nature of any other toxins We are still in doubt. Choline , a aub 
sfeijtlbfipu prpduct of ammonia formed from breaking down of the complicated 
fat of the nervous system, has been suggested, but this is unlikely, as it is a 
body of comparatively feeble toxicity and lowers blood-pressure, which 
usually remains high in this condition. A more promising suggestion is 
tri methy lamina , another 8ubstitidifid...aHuaunia. The so-called urinous 
♦ smell in due to this body”, and the smell is absent in the urinsBmia 

jof simple suppression. GoTla found that it was present in traces in normal 
i urine and blood, but that it was increased tenfold in the blood of urjemic 
(patients. In complete obstructive suppression, on the other hand, it was 
inormal in amount. Experimentally triraethylamine has induced severe 
I epileptiform convulsions. 
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We may conclude that at any rate some of the oI uiaemia are 

due to_ ^t^j^ acting on the. nervoufl ayatem 

n xetabolie f)roduct3 resulting from inadequate expre|ipn by a 4|^eyed 

ki2nS^ « 

Symptoms. — A convenient clinical classification of the types of ureemia 
is : (1) Qerebral in the fulminating and acute cases ; (2) Respiratory in the 
sjibacute cases ; and (3) Qastro-intestinal in the chronic cases. The terms 
acute and chronic apply to the ureemia and not to the disease responsible 
fe r it--. l^ut each of triese types is really nervous in origin. Usually the first 
type begins with severe headache. Drpwsiness and twitchings of the face 
and hands follow. The twitchings may become aggravated into epileptiform 
convulsions, and the drowsiness may deepen into coma, ending in death. 
But several important departures from this course may occur. Sudden 
loss of vision, amaurpsis, is not infrequent, although the fundi may hot 
show the change characteristic of albuminuric retinitis. Local palsies, 
he miplegia or monoplegia, may come on spontaneously or after a convulsion, 
aha are frequently due to small vascular lesions. Intense itching of the 
B^n, tingling and numbness of the extremities, muscular cramps or in- 
sqrunia may usher in the more serious symptoms. Sudden mania or de- 
lusional insanity may be the first and a very misleading symptom. Generally 
the cerebral type is rapidly fatal, but convulsions and amaurosis, though 
more striking, are less grave than the other symptoms. In the epidemic 
of war nephritis we saw seven instances of ursemic convulsions with complete 
recovi^rv from th(‘ nephritis. 

The commonest respiratory symptom is the paroxysmal dyspnoea, to 
which the name of uraemic asthma is given. It is a.s3ociated with a fall in 
the 00^ of the alveolar air from the normal 5 per cent, to 3 per cent, tt lower. 
There is diininisbed alkalinity of the blood, from the presence of some non- 
volatile acid. Addison called attention to the hissing character of the 
respirations in this condition. In all types of uraemia there is a tendency 
to stomatitis, and this is perhaps particularly so in uraemic asthma. Rose 
Bradford says that the combination of dyspnoea of a hissing cbaraicter in a 
drowsy patient with bleeding gums is very typical of the uraemic state. At ’ 
first there may be no signs in tFeTcbest except the ordinary cardio-vascular 
sign.s of chronic nephritis, but as the attack proceeds there are usually 
abundant moist sounds from the onset of oedema of the lungs. The hea^ 
fads, the patient becomes steadily waterlogged, slipping down into the bed 
from the orthopnoeic position as be becomes more and more drowsy. The 
fatal issue may not occur in this way, however, but from development of 
some of the more acute nervous symptoms. 

Less common than this paroxysmal dyspnoea is Cheyne-Stokes respira-j; 
tion. The whole of the cerebral functions may then show a curioms | 
periodicity ; thus the pulse quickens during the noisy breathing, the pupil 
di lates, the patient becomes more conscious and restless. As the apnoeic 
pause succeeds the pulse slows down again, the pupil contracts and the ^ 
patient 'becomes quieter or even comatose. * 

The gastroTutcstlpal are nausea, hiccough, vomiting and 

diarrhoea. The gastric part of these symptoms may be very chronic. Any 
ptactltibncT who neglects systematic examination of the" urine will sooner 
or later treat a case of uraemia as one of simple dyspepsia. Apart from 
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;!the urine, there is, however, one signijicaut , poiu^ : the dyspepsia may 
I improve under treatment while the vomi tings In simple dyspepsia 
I vomiting is never the last symptom to clear up. It is stated that this 
V vomiting has no relation to meals, but this is far from Ixhng invariably true. 
Vomiting may occur only then, and so the mistake is made. In severer 
ca^es the vomiting may be quite uncontrollable, when the prognosis becomes 
correspondingly grave. 

Attacks of diarrhoea are not uncommon in chronic nephritis and are not 
in themselves significant of uraemia. The amount of nitrogenous excretion 
occurring by the bowel, when urinary elimination is inadequate, irritates 
the intestine and leads to the so-calle-d .jilbu minuric^ade gratio n. Another 
explanation of this condition is that haemorrhages which occur here as else- 
where in chronic nephritis are the precursors of the ulceration. There may 
also be an intense catarrhal or even “ diphtheritic ” colitis. Here, therefore, 
there are local lesions sufficient to account for symptoms usually referred 
to uraemia, for such lesions are conspicuously absent at least in the astlimatic 
and gastric symptoms. It is accordingly inadvisable to call these symptoms 
uraemic, as is generally done. At any rate the term sliould be confined to 
those violent choleraic attacks which are out of all local 

lesions /‘Tlotli tlie vomiting and diarrhoea are sometimes regarded as an 
attempt at vicarious elimination of toxins. The fact that the vomit may 
contain a higher percentage of amines than the blood certainly suggests this. 

‘ In this way all the symptoms of uxaBinia could be regarded as due to 
toxins acting on the central nervous system, though sometimes manifesting 
themselves by local action on the medullary centres controlling respiration 
and vomiting. TT^is In accordance with what we find in other diseases, 
e.g. diphtheria, syphilis and lead poisoning, for a circulating toxin to exhibit 
this selectivje^ unlion- on -the nervous system. Evidence is, however, accumu- 
lating that vascular lesions in the brain play a larger part in the production 
of the uraemic syndrome than was previously thought, while terminal in- 
fections are frequently responsible for some of the symptoms. 

Diagnosis.— This brief account of the symptoms of uraemia will indicate 
also some of the pitfalls besetting diagnosis. The greatest difficulty arises 
in distinguishing between hemiplegia due to uraemia and to cerebral 
haemorrhage. In both there may be chronic interstitial nephritis with its 
urinary and card io- vascular signs. In both the blood-pressure may be 
high and rising. But coma usually comes on sooner in luemorrhage and 
becomes profound more rapidly. Ophthalmoscopic examination may he 
of great assistance, the existence of albuminuric retinitis pointing to uraunia. 
Some cases of cerebral tumour without localising signs, but with the classical 
symptoms of headache, vomiting and optic neuritis may be very difficult 
to distinguish from urc^mia, if there is chronic nephritis as well, — a not 
very uncommon complication in syphilitic^tujopiours of the brain. But such 
cases are more ehrouic m_ their course tban urieinia. If the cerebral type 
of uraomia be accompanied by pyrexia, as it sometimes is, the question of 
meningitis must be considered. Lumbar puncture may then throw light 
on the case by the cytology, bacteriology and urea content of the fluid. 

Gases of cardio- vascular disease in which the left side of the heart is 
failing may simulate amsmia. The urine is loaded with urates, twitehings 
do not occur, and the urea content of the cerel^^^ fluid is low. Accord- 
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ing to Canti such cases occur after 45, while true uraemia is commoner before 
that age. 

''^'“'^fner causes of coma must be taken into account, — alcohol, status 
epilepticus, trauma, opium, diabetes and the apoplectiform onset of general 
paralysis. The juriuous smell of the breath may be a help. The fact that 
there is a fairjjuantity of urine may be misleading, for in chronic interstitial 
nephritis and contracted white kidney the daily excretion of water must be 
in excess of normal to maintain adequate elimination of solids. The presence 
of albumin is not sufficient, for any comatose person may have albuminuria. 
The presence of casts, other than hyaline, must also be established. For 
reasons already given, estimation of the iirea in the urine is not likely to be 
of service, while an estimation of the Wood urea js mos^ hel pful . 

In the respiratory type the absence of adequate cardiac "or pulmonary 
signs to account for the dyspnoea in a person not previously the subject 
of asthma will generally lead to a correct diagnosis, especially if the drowsi- 
ness and the condition of the mouth are duly considered. In the gastro- 
intestinal type once attention is directed to the urine the condition will 
probably be recognised. The danger lies in the renal symptoms being 
overlooked because they may be trivial. Moreover, comparatively slight 
renal inadequacy may lead to toxic symptoms by the retention of some 
poison which would otherwise have been promptly eliminated. Thus 
sWicjlates, opium and mercury are badly excreted by the nephritic. Some- 
times a patient who dies with symptoms resembling uraemia is found at the 
necropsy to have a very slight kidney lesion, — merely an adherent capsule 
and some diminution of the cortex. Then usually some other chronic 
intoxication such as pyorrhoea alveolaris will be found to have been at work 
as well. 

Treatment. — This is unsatisfactory, as the underlying lesion is usually 
incurable and .progressive. Only in acute nephritis can we expect to do 
more than stave ofi the fatal issue for a short time. When uraemia depends 
on an acute congestive nephritis the engorgement of the kidney may be 
relieved by the application of 4 dry cups tQ the loins. For the relief of 
vomiting, a minim of carbolic acid with 3 minims of dilute hydrocyanic acid 
anTlO mmims of hydrochlorid. in half an ounce of water 

every 3 orTlidurs sometimes affords relief. For the headache, a mixture of 
bromide arid chloral hydrate is the best remedy, and doses of 2 0 to 8& gra ins 
of each may be required. But the main indication in the Treatment of 
ursemia is the rapid ^niination of the accumulating toxins in every possible 
way. 

1. Elimination by the bowels . — Of all the routes available this is the 
simplest and one of the most effective. We should therefore never be in 
a hurry to check the diarrhcEa which may be present, as it is nature’s effort 
to geT rid^'oF toxins. ’"According to von Noorden, 8 grainmes of nitrogen c§u 
be excrete d by the bo wel in the day, while not more than 3 grammes can be 
excreted By the^sE m Croton oil, elaterium and gamboge are open to the 
obj ection tHaF^hey' are very irritant to an already irritated intestine. A 
drach m of puly. jalapas co. or Stains of calomel, followed by ^ an ounce of 
ma^eSfum sulpg^ sTiould lie tried. In milder cases of chronic" iiiiemia 
a colocynth and^ Wfoscyamus pill every other night may be sufficient. If 
not, 1 6zT]of mist ” shquld b^^ delay. 


77 
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2. Elimination by the kidney . — As uraBmia is a manifestation of the 
failure of the kidney to do its work, but little response can be expected 
to diuretics. The action of diuretics is considered under chronic 
nephritis. 

3. Elimination by the skin . — Not very much nitrogen can be got rid 
of in this way, and the method is open to the objection that the removal 
of so much fluid without a corresponding amount of organic solids concen- 
trates the toxins in the circulation, while giving the kidney a more con- 
centrated and therefore a more irritating urine to excrete. Diaphoresis, 
moreover, may be exhausting to the heart. One of the factors in the pro- 

. duction of cedeina in nephritis is the retention of salt, which raises the osmotic 
! pressure of the tissues with a consequent retention of fluid which contains 
; toxins. The elimination of salt by the skin may therefore be of service by 
: making excretion by the kidney easier. In such cases we have found dia- 
phoresis followed by diuresis, which is not the normal effect of sweating. 
The vapour bath or hot pack is more trying to the heart than the hot-air 
bath. None of these measures should be continued more than a quarter of 
an hour after sweating has begun, and a careful watch must be kept on the 
pulse ; the procedure should be stopped at once if there are any signs of 
collapse, and stimulants should be at hand. If the treatment is having a 
good effect, sweating will begin at a lower temperature with successive 
baths. A nightly hot bath, containing 4 tablespoonsful of mustard, followed 
by wrapping in hot blankets until sweating has ceased is useful in some 
chronic cases, even when there is no oedema. Pilocarpine is profoundly 
depressing to the heart, and may lead to a drowsy patient being drowned in 
his own pulmonary and bronchial exudates. It is not often given now that 
the risks are tnore fully appreciated. 

After diaphoresis the temperature may fall dangerously low in spite of 
hot bottles and blankets. The temporary improvement may sometimes, 
in our opinion, be too dearly purchased at the expense of the subsequent 
exhaustion. 

4. Elimination by bleeding . — This is the most effective treatment. A 
spontaneous epistaxis has been noticed to avert a threatened attack of 
uTjeraia, and venesection is a rapid way of removing some of the toxins. 
It may be advantageously combined with the infusion of normal saline 
solution or of 1 per cent, of sodium acetate, which has been advocated as 
more easily excreted. With infusion a larger amount of blood can be safely 
abstracted and the toxins diluted. As the vascular tension is usually high 
the volume of fluid infused should be less than that of the blood remov^. 
Thu8_!^ oz. of W can be Withdrawn and 10 oz. of fluid infused. In 
our experience this treatment is most applicable to cases of convulsions and 
anqi^jojis. Removal of cerebro-spinal fluid by lumbar puncture is a rational 
procedure, and is useful for tHe control of headache and of convulsions. 

Since ur8emic„a,rthnitt is due to an acidflBiriia, a drachm of sodae bicarb, 
should be given every 3 or 4 hours in this condition. Inhalations of oxygen 
have been recommended, but any benefit derived from them is probably due 
to their cardiac effect. Inhalations of chloroform may be useful in uresmio 
convulsions. Osier strongly recommends morphine, considering it indis- 
pensable for the restlessness and delirium. We have certainly known it to do 
good, but we are inclined to agree with Burney Yeo that, if it be used freely 
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foi: this j)\ 4 ^ 05 jg^ the restlessiiesa of uraemia may be relieved by the repose 
of death. 


LARDACEOUS DISEASE 

Synonyms. — Amyloid or Waxy Kidney. 

Definition. — -A pathological condition in which the blood vessels of the 
kidney, in more advanced cases the tunica of the tubules and the interstitial 
tissue also, are the seat of waxy degeneration. 

iEtiology. — The afiection is commoner in men than in women, and although 
occasionally seen in children it is more likely to occur in adolescence and 
earlier adult life, being uncommon after fifty years of age. It is usually due 
to chronic suppuration and syphilis. The influence of tuberculosis and 
diseases of the bones and joints is merely due to the obstinate suppuration 
which they excite. It is doubtful whether it ever occurs, apart from such 
conditions. 

Pathology. — Amyloid material or lardacein is a product of protein de- 
generation, containing nitrogen, sulphur and chondroitin-sulphuric acid. 
In uncomplicated cases, the affected kidney has the appearance of a large 
white kidney with a smooth surface and a capsule that strips easily. The 
organ is firmer than it otherwise would be. On section, the cortex is thicker 
than normal and has a yellowish white appearance ; the glomeruli may be 
visible as minute translucent spots. The pyramids are dark red, in contrast 
to the pale cortex. If a solution of iodine in potassium iodide is poured 
over the surface, some of the glomeruli stand out as mahogany-brown spots 
and the vasa recta as brown streaks. In histological preparations stained 
with methyl-violet, amyloid material takes a pink colour. The disease tends 
to appear first in tlie capillaries of some glomeruli, while others are normal, 
and its incidence is often partial within a single glomerulus. The afferent 
arterioles, vasa recta and capillary plexus are next affected ; in more ad- 
vanced cases there is amyloid degeneration of the tunica propria of the 
tubules with amyloid deposits in the interstitial tissue. In most cases there 
is an associated nephritis, interstitial rather than parenchymatous. The 
kidiKiv lesion is generally the most striking part of a widespread lardaceous 
degeneration which also involves the liver, spleen and intestine ; less 
commonly the blood vessels of the th\Toid, supra renals, pancreas, heart and 
brain may be affected as well. Occasionally only the kidney is impbcated. 

Symptoms. — The symptoms are not likely to occur unless chronic suppura- 
tion has existed for at least 3 months, and the onset is insidious. 

The urine is copious, of low specific gravity (1003 to 1010). The amount 
of albumin is variable ; when abundant there is probably coincident nephritis. 
The amount of urine and its specific gravity may also be affected by the 
presence and degree of coincident nephritis, and the state of the heart. 
Hyaline and granular oasts are present in the urine ; casts staining brown 
with iodine are not evidence of amyloid disease, and may occur in other 
diseases of the kidneys. True waxy casts are not found. In later stages 
there is oedema, with diminished excretion of urine. The blood-pressure 
is not raised, nor is the left ventricle hypertrophied, unless there is coexistent 
chronic nephritis. 
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Diagnosis. — The diagnosis is indicated by the nature of the urine. It 
is made (1) when there is a sufficient cause in the past history or present 
condition, namely, chronic suppuration or syphilis ; (2) on the general 

condition of the patient, namely, a secondary anaemia, which may reach an 
extreme grade, with a pale or “alabaster’* facies and cachexia; (3) on 
signs of lardaceous disease in other organs, such as enlargement of the liver 
or spleen and diarrhoea. 

Course and Prognosis. — This depends on that of the primary cause. 
If the latter is unchecked, the disease is slowly progressive and death occurs 
from exhaustion due to the original disease, less often from ureemia. Where 
the original disease can be cured, recovery may occur. Complete recovery 
of the kidneys is less likely than is recovery of the liver, spleen and intestines. 

Treatment. — 1’he treatment is that of the original disease. In suppura- 
tion of the bones or joints, empyema, etc., it is surgical ; but it must be 
recognised that in advanced cases surgical treatment may be too late, even 
though it is successful in eradicating the septic focus. In all cases fresh air 
and sunlight and a nourishing diet arc essential. Iron, arsenic and cod-liver 
oil should be given. Cases of syphilitic origin should be treated with potassium 
iodide, in combination with iron and arsenic. 


BACILLURIA 


Synonym, — Bacteri uri a. 

Definition. — Bacilluria is a condition in which bacteria are present 
in the urine in such numbers as to render it hazy to the naked eve, 
without a corresponding reaction in any part of the urinary tract to their 
presence. 

iEtiology. — Predisposing causes are constipation and obstruction to the 
outflow of urine, as in the bacilluria that may complicate pregnancy. The 
condition is found at all ages from infancy onwards, and is more common 
in females than in males. The infecting organism is Bacillvs coh in the 
great majority of cases ; less frequently B. typhosus, paratvj)hoid A and B, 
staphylococcus, streptococcus, and B. proteus are found. 

Pathology. — There are three main paths of infection: (1) by the blood 
stream, (2) by lymphatics, and (3) by the urethra. In the first two of these 
a focus may be found, as in the bacilluria following typhoid fever or appendi- 
citis, but sometimes post-mortem examination has shown a complete absence 
of any lesion. There is little reaction in the urinary tract to the infection ; 
the mucous membrane of any part of it may show a mild degree of hypersomia. 

Symptoms. — The urine, immediately it is passed, has a hazy appear- 
ance \ if it is poured into a test-tube, and the test-tube rotated, the urine has 
a characteristic “satiny” appearance or shimmer; it is not cleared by 
filtration. Its odour is often characteristic, being sometimes fishy in cases 
of B. coll infection and highly ammoniacal in B. proteus cases. Its reaction 
is acid, unless due to staphylococcal or B. proteus infection. It generally 
contains a trace of albumin, and often may contain a few white blood cor- 
puscles and epithelial cells. A catheter specimen grown in broth, in dilutions 
of 1 C.C., c.c.and c.c. urine in lOc.c. broth, gives a growth in all dilutions, 
and in B, coh infections there is generally a growth in more extreme dilutions. 
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There may be no oilier Hymptoms. On the other hand, there may be 
indefinite malaise, fever, gastrointestinal disturbance, especially indigestion, 
constipation and abdominal pain ; in other cases headaches, rigors and even 
meningism may occur. There may be local symptoms, such as enuresis 
in children and frequency of micturition in adults. When the symptoms 
point to inflammatory reaction in one part of the genito-urinary tract, such 
as pyelitis, cystitis, prostatitis, urethritis, or epididymitis, the condition 
is better diagnosed accordingly ; even though bacilluria may be the primary 
condition. 

Course and Prognosis. — The course varies greatly. The condition 
may be transient ; more frequently it persists for weeks or months and shows 
a tendency to relapse. The prognosis should be guarded, in view of the 
possibility of complications and resistance to treatment, but in general it is 
good. 

Treatment. — Prophylaxis is important in nurseries and children’s 
hospitals, since there is evidence of spread of infection via the urethra, at 
any rate in females. Here it is a question of cleanliness. Having excluded 
as far as possible a focus of infection elsewhere, the main indications are 
rest, emptying of the bowel and flushing out of the kidney. In the initial 
stages at any rate, particularly if there are any general or local symptoms, 
the patient should rest in bed. The diet consists chieily of carbohydrates, 
fruit and vegetables. Five pints or more fluid in the 24 hours are advisable, 
in the form of water, Malvern water, Vichy water, lemon drink. Imperial 
drink, barley water, weak tea and thin soups. ^lilk as such is unsuitable, 
though junket, butter-milk, whey and cream are food. Alcohol should be 
avoided. The bowels should be first emptied with castor oil and then kept 
open with salines or senna, drey powder is also a useful laxative in such 
cases. 

Urinary antiseptics are of value. The best plan appears to be to give 
enough potassium citrate in 20-grain doses every 4 hours in order to render 
the urine thoroughly alkaline for 10 days aftei the acute symptoms have 
subsided ; then to give acid sodium phosphate in 3U-grain doses three times 
a day, adding 10 grains of hexamine as soon as the urine again becomes acid. 
Sodium benzoate, 10 grains tliree times a day, may be useful, either ]>y itself 
or with hexamine. It sliould be noted that hexamine is inert in an alkaline 
urine. Cystopurin {15 grains three times a day) or hex}T-resorcinol (2-grain 
capsules — one to three thrice daily) should be tried if hexamine proves 
ineffective or irritating. A change of antiseptic is sometimes advisable. 
Jiitestinal antiseptics are sometimes more efficacious, such as salol, 30 grains 
daily, or combined with boric acid, 15 grains daily. Boric acid is given in 
5-grain keratin-coated capsules, to avoid gastric irritation. Sandal-wood oil 
is the most rehable antiseptic if the urine is alkaline from the first. Tn cases 
of delayed recovery, vaccines are a useful adjuvant ; they do not replace 
other treatment, but are sometimes undoubtedly beneficial. B. colt vaccines 
are given in doses of 5 to 500 millions at 7 to 10 days' intervals, the dosage 
and interval depending on the particular case. It is important to bear in 
mind that bacilluria is often merely a complication of some other affection 
or disease of the urinary tract, such as renal calculus, tuberculosis of the 
kidney, pelvic abscess or neoplasm. 
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PYELITIS 

Definition. — Pyelitis is inflajg^Hiatjipn of the renal pelyis. There is 
commonly some coincident inflammation of the renal parenchyma, but it is 
only when nephritis complicates the clinical picture that the condition is 
termed pyelo-nephritis. 

i£tiology. — Most cases are due to a bipod-borne infection of the renal 
pelvis, and it may be noted in this connection that it is a normal function 
of the kidney to excrete micro-organisms present in the blood stream ; 
whether the renal parenchyma is, or is not, of necessity damaged in the 
process is a point on which there is not as yet exact information. The pelvis 
may also be involved by ascending infections — (a) via the lumen of the ureter 
when there is ureteral obstruction ; it is probable that infection does not 
spread by this channel when the lumen is normally patent, (h) By way of 
the peri-ureteral lymphatics from local foci in lower parts of the urinary 
tract, such as the bladder, urethra, prostate, seminal vesicles and epididymis. 
Lastly, there is the possibility of direct spread of infection from the bowel, 
and by cross lymphatic channels from one kidney to the other. In those 
cases in which a pyelitis occurs secondary to appendicitis, cholecystitis, 
ulcerative colitis, etc,, the spread of infection may be by the lymphatics 
or the blood stream. 

In general, pyelitis is more common in females than in males. Its age 
incidence depends on the determining cause. Thus, it is common in female 
infants, as a result perhaps of urethral infection, to which they are more 
liable than male infants. It is not an uncommon complication of 
pregnancy, occurring especially in the fifth month of gestation. It is 
common in males at a later age, associated with enlarged prostate and cystitis. 

Other astiological factors which affect both sexes are stone in the kidney, 
tuberculosis of the kidney, the presence of any tumour pressing on the ujeter 
and causing ureteral obstruction, such as pelvic tumours, cystitis from any 
cause, and urethral stricture. 

Pathology. — The mucous membrane of the pelvis is swollen, oedematous 
and hyperaemic, and the submucous venules are engorged. Where there 
is obstruction, the pelvis is dilated and contains a slightly turbid or opalescent 
fluid. In these circumstances the ureter above the obstruction is dilated 
and tortuous and its walls are thickened. The kidney is swollen and pale, 
from cloudy swelling, and in severe cases there may be multiple small abscesses 
in the renal parenchyma. 

Bacillus coli is by far the moat .common infecting micro-organism. 
Streptococci,’ staphylococci, gonococci and bacilli of the proteus and typhoid 
groups may be found. The infecting micro-organism is readily recovered 
from the urine. 

Symptoms. — The clinical types of pyelitis differ greatly from one another, 
and the condition may be responsible for an acute fulminating illness or for 
a chronic malaise of indefinite nature. 

Local Symptoms. — is the most important, especially as a diagnostic 
indication in acute cases. It is of the nature of a dull ache in the Igin or 
flank, at first slight and intermittent, later, or in other cases at once, constant 
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and sometimes intenBe. OccaBionally it is like renal colic ; there may be 
s tranguH l. TncfeajsCd feqii^npy of micturition is a common symptom. 

Q enctal Sympt oms. — In acute cases there may be sudden onset with 
rigors, vomiting, headache and the general constitutional disturbance of 
profound toxaemia. These oases may simulate septicemia (in fact there may 
be septicasmia), appendicitis, or, wTien associated with abdominal distension, 
constipation and vomiting may even simulate intestinal obstruction. In 
other cases, with cerebral symptoms, meningitis may at first be difficult to 
exclude. 

In subacute cases, without marked pain or rigors, there is general malaise, 
fever, anorexia, wasting and a secondary anaemia associated with some degree 
of polyraorpho-nuclear leucocytosis (W.B.C. = 10 to 15,000). 

In relapsing cases there are^ periods of exacerbation with acute symptoms, 
and intervening periods of fair health or general malaise. Fever is commonly 
present ; in acute cases with rigors it may rise to 105° or 106° F. In general 
the temperature is irregular, remittent or intermittent, varying between 
102° and 104° F. in acute cases, and 100° and 102° F. in subacute cases. 
The pulse is raised in proportion to the temperature, and there is a corre- 
sponding slight increase in the respiration rate. Of other general symptoms 
constipation or diarrhoea frequently precedes the disease, and constipation 
generally accompanies it. Toxemia is often marked. 

Dee p tend ernefla on palpation of the renal region is the most important 
sign to determine. There is some degree of abdominal rigidity, and it may 
be possible to determine enlargement and tenderness of the kidney. The 
urine is characj^n^ tuxbid ; it is at first febrile in character ; later, 
cTneliy" as the result of treatment, it is pale and of diminished specific gravity. 
The turbjdity- js j^^^ entirely removed by filtration, and is of the character 
described under Bacilluria, Examination of the deposit (catheter specimen 
in women) shows pus cells and epithelial cells from the urinary tract. There 
ma y be haematuria. In all cases a rectal examination should be made to 
deteyjoQLUi^ tje co^ the pros tafi and seminal vesicles. Stones in thr 

lower part of t^eliifelbermajnGe^p^ 

Diagnosis. — In cases with fever and constitutional disturbance th<' 
differential diagnosis is from those diseases which come in their early 
phases under the category of indeterminate fever. The diagnosis is 
made on the examination of the urine. Pyonephrosis is diagnqs^^^^ by the 
piresence of a tumour. Calculus is recognised by its ciinical features aVd 
by It-ray pbbtdgraph. PeriU'^hric abscess in its early stages is not accom- 
panied by pyuria or frequency of micturition. Cystitis is gjeiierally afebrile ; 
and it is accompanied by suprapubic discomfort "and pam, particularly^at 
the end o f pdctq ptinn The diagnosis can be established by cystoscopy. 
U rethyitis is recognised by local tenderness, urethral discharge and urethro- 
scopy, and prostatitis by swelling and tenderness on rectal examination. 

«ognosis;^^^^^^TI)e natural course in the majority of cases is to recovery 
in a few weeks. A longer interval generally elapses before the urine is free 
of bacteria. In a proportion of cases the complaint tends to become chronic, 
and among these are included cases that relapse, for in these the recovery has 
generally been incomplete. The disease may progress to pyelo-nephritis, 
suppurative nephritis, pyonephrosis or perinephric^ab^Qess,^ A falaT ter- 
m 1 n a tidn^ni^Ta re , “except 'when' IhlPcoiidition complicates otlier disease, 
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such as paraplegia, or in elderly persons with obstruction to the outflow 
of urine. 

Treatment. — Complete rest in bed is of lirst importance. Especial care 
must be taken to guard against chill. Otherwise the general treatment is 
that of a febrile illness. The bowels should be kept fre^y open with salines, 
after an initial dose of castor oil followed by an enema. The diet should be 
limited to fluids while there is fever, and in general is similar to that de- 
scribed under Bacilluria. If there is vomiting, fluid is given per rectum — 
half a pint 4-hourly. So long as there is toxaemia and fever, alkalis are given 
in sufficient dosage to render the urine alkaline ; potassium citrate either 
alone, or combined with the bicarbonates of potassium and sodium, is given 
2-hourly at first, then 3-hourly and 4-hourly so long as the urine is kept 
alkaline. After the temperature has been normal for some days and toxic 
symptoms are past, the medicinal treatment follow’s the lines advised under 
Bacilluria. 

Chronic cases . — A short course of the treatment outlined for an acute case 
is advisable, following this, every effort is to be made to build up the 
patient's resistance by living in fresh air, avoiding chill and over-fatigue, 
a generous and nourishing diet, and by so arranging the diet that the bowels 
are open regularly without taking purgatives other than a simple saline in the 
morning, or paraffin and agar. At the same time hexamiue apd acid sodium 
phosphate may be given, or an intestinal antiseptic, such as salol qr izal. 
Vaccine treatment has proved efficacious in some cases, especially if given 
over long periods. F. Kidd has obtained good results by renal lavage , with 
5 per cent, colloid silver. In all cases a local focus of infection must be 
excluded by careful examination, since its removal is the first line in treat- 
ment, and its neglect is the cause of many chronic cases. In the rare ful- 
minating cases, with suppurative nephritis, nephrectoni^’ may save the 
patient’s life. 

PERINEPHRITIS AND PERINEPHRIC ABSCESS 

1. Perinephritis without suppuration is really a part of some cases of 
chronic nephritis. Its clinical importance is not generally recognised, but 
it may be the sole cause of lumbar pain in that disease. The capsule of the 
kidney is thickened and adherent to the perirenal tissues, many of the 
adhesions being vascular. 

2. Perinephritis proceeding to suppuration may be primary or secondary. 

etiology and Pathology. — The primary form may follow injury, but 

more frequently it results from boils, carbuncles and tonsillitis, or com- 
plicates an acute specific fever. Soon after the Great War, cases were so 
common as to be described under the name of epidetnic perinephric suppuration. 
The infecting organism is Staphylococcus pyogenes. J. Koch has shown 
experimentally that intravenous injection of staphylococci is followed by 
their excretion in the urine after an interval of 4 to 6 hours. In the process 
of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical medullary abscesses, or, passing along the cortical 
lymphatics, may gain access to the perinephric tissues and there cause abscess 
formation. In these circumstances perinephric, abscess is an example of t])e 
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mildest form of staphylococcal pysemia with single metastatic abscess forma- 
tion. The secondary form may complicate suppuration in the neighbouring 
organs, such as the kidney, liver, gall-bladder or appendix. It may be 
secondary to caries of the spine. In other cases the infection may be carried 
by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 

Such is the ordinary terminology, but it will be observed that the 
“ primary ” form is really due to infection from a distant focus through 
the blood stream, while the “ secondary ** is due to direct extension or in- 
fection through the lymphatics from some focus in the neighbourhood of 
the kidney. 

Symptoms. — The general symptoms are fever of a hectic type, malaise, 
pallor and a toxic appearance ; there may be rigors, sweats and vomiting. 
Seven to 14 days generally elapse before localising symptoms appear, such 
as abdominal pain, and slight fullness and resistance, with deep tenderness, 
in the affected loin. As the abscess forms, pain and tenderness increase, 
there is induration and, later, redness of the skin and oedema in the lumbar 
region. The tumour first tends to spread backwards, obliterating the normal 
hollow in the loin, and then as pus collects it may spread forwards, forming 
a tender tumour palpable from the front. In its relations to the colon it 
resembles a renal tumour, but does not move with respiration. There is 
resistance or rigidity of the abdominal wall on the affected side. There is 
an increasing polymorphonuclear leucocytosis. The urine is febrile in 
character, containing a trace of albumin and perhaps a few white blood 
corpuscles ; it does not contain pus, unless the kidney itself is involved, but 
hasraaturia may occur. 

Course. — When the condition is simply associated with chronic nephritis 
it has no separate significance. When it proceeds to suppuration the 
abscess may rupture into the peritoneum, colon or pleura, or on to the 
surface, unless the abscess is oj)ened and drained. 

Diagnosis. — Before localising signs appear the condition may be mis- 
taken for typhoid fever, malaria or infective endocarditis. The blood 
examination is important for the purpose of excluding malarial parasites ; 
leucocytosis is against typhoid fever, and when above 15,000 is in general 
against infective endocarditis. Absence of agglutination of micro-organisms 
of the typhoid group is further evidence. 

When the tumour exists it has to be distinguished from a renal tumour 
or pyonephrosis. Renal and adrenal growths may be accompanied by 
fever, but do not usually give the general symptoms of suppuration ; they 
tend to extend forwards rather than backwards, and induration of the 
tissues is absent. Pyonephrosis causes symptoms of suppuration and a 
tender sw’elling, but the tumour is circumscribed, moves wdth respiration, 
and does not cause any bulging in the lumbar region. Pyuria is usually 
present. 

The diagnosis of caries of the spine, hip disease, and even of myositis as 
distinct from perinephritis may be difi&cult. Since perinephritis in itself 
induces lumbar rigidity and some degree of scoliosis. X-ray examination may 
be required to exclude caries of the spine. Hip-joint disease is excluded 
by absence of local tenderness and by the freedom of flexion and rotation 
of the thigh. 
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Treatment. — In the early stages, before there is evidence of suppura- 
tion, and when the chief symptom is lumbar pain, the treatment is that of 
A patient acutely ill with a general toxamia. The bowels should be kept well 
open, and fomentations or poultices applied to the lumbar region. Aspirin 
may be given to relieve pain, and the local application of belladonna is of 
assistance. Early operation is important, and should be performed as soon 
as there are reasonable grounds for suspecting suppuration. 


TUBERCULOSIS OF THE KIDNEYS 

Small grey tubercles are frequently found scattered through the kidneys 
in persons who die of acute miliary tuberculosis ; the kidney disease, however, 
scarcely aJffects the clinical aspect of the case, and this form of renal tuber- 
culosis will not be considered here. Further, in patients who die of pul- 
monary tuberculosis it is not uncommon to find tuberculous foci in the 
kidneys post mortem, although there was no indication of their presence 
during life. 

Clinical renal tuberculosis is either the fibro-caseat^ii^ form of the disease, 
,or it is tuberculous hydronephrosis. In either case, the tuberculous infic- 
ition is gene'raTlj primary* in the kidney in so far as its clinical expression 
is concerned? ' ~ 

/Etiology. — The sexes are equally affected. The maximum age in- 
cidence is in the third and fourth decades ; the disease is uncommo t^ 
y^qung and rare ih the bid. At an early stage the disease is unilateral. In 
,tlhe rriajority of cases the tubercle bacilli are carried to the kidney by the 
blood stream from a tuberculous focus, such as a caseating lymph gland. 
Recent experimental work has shown that bacteria do not ascend in the 
lumen of the ureter unless it is diseased, when the infection may spread by 
direct extension in its walls Infection may also reach the kidney via the 
lymphatics in a proportion of cases. The path of infection is by way of 
the ureteric lymphatics, and it is probable that pelvic tuberculosis, for 
example, tuberculous prostatitis, may spread to the kidney by this rout^. 
There is also reason to think that tubercle bacilli from a diseased kidney may 
infect the opposite healthy kidney by the same lymphatic path, the bacilli 
first travelling in the urine and walls of the ureter from the diseased kidney 
and causing disease of the bladder, and then travelling from the bladder by 
way of the ureteric lymphatics to the sound kidney. On the other hand, 
there is a shorter path for infection from one kidney to another by the para- 
aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally had in the kidney first affected, it is 
probable that, if the first is due t-o a blood -borne infection, so is the second. 
Vesical tuberculosis is, as a rule, secondary to infection elsewhere in the urino- 
genital system, and the primary disease js commonly renal. 

Pathology. — The initial lesion is in the cortex, or one of the pyramids, 
and it consists of one or more tubercles. The morbid process spreads by 
destruction of kidney tissue ; there is caseation in the xentre of the lesion, 
inflammatory reaction, with intense small-cell infiltration, giant-cell forma- 
tion and more or less fibrosis at the* periphery. The lesion also spreads by 
the deposition of tubercles at a distance ; these are scattered through the 
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cortex, sin gly or in groups. Extensiotji througliJLbfi-nftps^ is „ U ft C OPa n aon, 
but"e 3 e^siSrrTo^tne renal pelvis is frequent. Complete dest^ction of one 
or more pyrffiiids may occur, or the disease may spread and involve one or 
more calyces or the entire pelvis. The resulting infiltration and cica^ci^ 
cor^j ^iou may JnadtQ.hydro-or pyo-nephrosis. 'TOe 

down the ureter, and the bladder is commonly infected at an early stage. 
Secondary infections may lead to metastatic abscesses in the kidneys and 
ultimately to destruction of the whole organ. 

Symptoms. — Frequency of micturition is often the earliest symptom , 
it is first noticed by Jay'andTater at night. Urgency and pamful micturition 
develop next. The urine may show no other abnormality than a trace of 
albumin at an early stage ; characteristically it is pale and a little turbid 
from the presence of pus ; it is acid,injmafition, it may contain a few renal 
cells, and it is st erile on c u lt ure. By appropriate staining tiibercle ba^li 
mav be de monstraTecl in t rif im^d • Heema^ria may oe the 

first symptoih; insidiously^th 

On exammation, the kidney is sometimes enlarged, and it may oe hard and 
ir regi ilar ; it is often tender. Tendemess^aTong the course of the ureter 
o/thickening of the ureter, as determined by abdominal or rectal examina- 
tion^ is of great importance. The rest of the urino-genital system requires 
close examination i this should include cystoscopy and in some cases ure^ral ^ 
catheterisation. X-ray examination of the abdomen may reveal calcified | 
tuberculosis of the kidneys or lymph glands, and it may be requ^ed m the | 
differential diagnosis from renal calculus. Finally, a careful review of the ( 
patient’s history and present condition for evidence of a chronic bacterial 
toxajmia or of tuberculous infection elsewhere must be made. 

Diagnosis. — The presence of tubercle bacilli in the urine, whether deter* 
mined by microscopic examination of the stained deposit or by guinea-pig 
inoculation, is not absolute proof of renal tuberculosis, because the bacilli 
may be excreted'Xy a healthy kidney or they may come from some other 
part of the urinary tract. NexfiJCtbd^ the demonstration of tubercle 
bacilli in the urine i s of the f ir st importanc e in a doubtful case, and the 
diagnosis may be establislied by cys toscop y . The cases which require most 
careful examination are those an atypical onset, such as massive 

haematuria, and those in which there is a gross secondary infection when fost 
seen. The possibility of renal tuberculosis must always be borne in mind 
in hydro- Rnd pv n-nephrosis. The differential diagnosis from simple album* 
inuria and the seVeral forms of Bri gh t’s is made on the presence 

of pyuria and the absence of signs and symptoms of chronic nephritis. 
Patients with pulmonary tuberculosis are perhaps more prone than others 
to chronic nephritis on account of the secondary infections which complicate 
their disease. 

Course and Prognosis. — The onset is insidious and the course pro- 
gressive. Natural recovery is hardly known, though occasionally an un- 
suspected caseous kidney may be found at autopsy on patients dying of other 
conditions. The disease runs an uncertain course, having a duration of a 
few years up^tQj^en or even twelve ^ea rs from the date of diagnosis. Death 
results from tuberculous loxaeima, secondary infection, or failure of renal 

function. t 1.3 

Treatment. -When the disease is unilateral the kidney .'^houla be 
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removed. Ne^^ectomj is rarely^ in bilateral 4i^ea;3e. In any case 

the patient ’snealth and resistance should be raised to the utmost by rest, 
fresh air and good food, on the general lines of treatment of tuberculosis of 
the lungs. QaiUipijs^ti^berculin treatment may be indicated when the disease 
cannot be treateSsurgically. 

RENAL CALCULI 

Renal calculi may be composed of calcium oxalate, uric acid, urates, 
phosphates, cystin, or of a mixture of these. 

./Etiology. — Two factors are required to form a renal calculus : crystals 
derived from the urine and some colloidal material to bind them together. 
Hence, as Benjamin Moore pointed out, the commonest nucleus of a stone 
is cajqiuipi since^pxaluiia excites albuminuria and even hsomaturia, 

thus providing the necessary colloid. Infection of the urinary tract, such 
as pyi^iitia, will also act in this way by producing an inflammatory exudate. 
This is well seen in cystinuria, which will not lead to a calculus unless the 
urine becomes infected. Pux^. uric -acid stones may occur in quite young 
childr en, because in them a definite deposit of uric-acid crystals in the 
pyramids and pelvis of the kidney is almost a normal event. Milk is usually 
sufficiently diuretic to remove them ; but if it is not, they irritate the epithelial 
lining of the pelvis, producing an outpouring of tliick mucus which may cause 
the crystals to cohere. The former comparative frequency of uric-acid 
stones in the children of the j)oor in London was })robably related to the 
scarcity of fresh vegetables in the diet, which leads to high acidity of the 
urine and consequent precipitation of uric -ac id crystals. Such stones were 
also common in Norfolk, for some obscure reason. The factors leading to 
the deposits of various crystals in the urine have already been discussed 
(see Abnormalities of the Urinary Secretion). From this it will be noted 
that phosphatic stones will only occur in alkaline^ urine, so that they an* 
generally accretions round a nucleus of some other material which has 
excited an ammoniacal decomposition. 

Calculi may occur at any age, but are very rare in the, old. They are 
commoner in males than in females. Those of sedentary habit are 
mor^'Tiable to them. Alcohol and lead are said to predispose to renal 
calculi. 

Pathology. — The oxal ate atone is very hard, mulberry-shaped, 

stain^l^hy altered blopoTand varies in size from that of a pea to tliat of n 
walnut. If it is encrusted with qric acid it becomes brown, and in form a 
coriJl-abaped mass, representing a cast^oTthe renal pelvis and calices. Ehos: 

generally smooth and white. A cystin stone is hard, oval, 
amber or greenish in colour, with a glistening surface. Other forms 
are rare. If the stone remains in the renal pelvis it may (1) by gradually 
increasing in size lead to the atremhy of the renal tissue ; (2) by eroding the 
capsule of the kidney produce a fotula into the perinephric tissues, resulting 
in a perinephric abscess ; (3) by obstructing the outflow of urine cause hyrlxpr 
nephrosis or, more frequently^ pyonephroris- If it passes into the ureter it 
lonay become impacted, in this way again exciting hydronephrosis or pyone- 
phrosis, or if it obstructs the ureter completely, may produce atrophy of the 
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kidney. If it causes ulceration of the ureter, this may be followed by a 
s tenosis. If it passes into the J)la^or it is very likely to excite a mmonia-cal 
decomppsitipn, and thus become encrusted with pho 3 pbfttes. 

Symptoms. — A stone may remain latent in the kidney without causing 
any symptoms. More usually it causes pain, particularly on any jolting move- 
ment. This is occasionally referred to tTie opposite side, a point to be borne 
in mind when considering operation. A bout of pain may be accompanied 
by heematuria, and there may be albuminuria for some days afterwards. A 
small oxalate stone may produce more pain than a large uratic stone, because 
of its hardness and roughness. A large, branched uratic stone occasionally 
causes profuse hesmaturia without any pain. The results of renal calculi 
may be classified as (a) mechanical, (b) septic. Under the first heading 
come colic, hsematuria, anuria, hydronephrosis ; under the second, pyelitis, 
perinephric abscess, pyonephrosis. The frequency of septic comphcations 
can be understood when the importance of sepsis in the production of calculi 
is realised. 

Renal colic is the most severe and distressing manifestation of calculus. 

It is particularly likely to be s tarted by riding on a hor se or in a train or 
omnibus , which causes the calculus to engage in the entrance to the ureter. 
VToIenF paroxysHLS of pain then occur, radiating along the course of the 
genito-crural nerve down into the groin and testis, which becomes retracted 
in the scrotum. The pain is also felt in the loin, and the muscles overlying 
the kidney become rigid. Vonaiting and sweating are common. The patient 
is unable to keep still, and rolls about or gets on to his hand and knees, 
calling out with each paroxysm. He becomes pale and his pulse increases 
in frequency, and the temperature is apt to rise. During or after the attack 
there is usually some haematuria, and crystals may be found in the urine. 
The attack may last several hours and then end as abruptly as it began. 
Anuria is a .serious symptom and implies that the ureter is completely blocked, 
and the other kidney is either diseased or its secretion reflexly inhibited. 
Occasionally both ureters may be blocked by calculi. Symptoms referred to 
the bladder, prostate or seminal vesicles do not occur until tlie stone reaches 
the bladder or the lower end of the ureter. 

Diagnosis. — Tlie occurrence of renal colic and haematuria suggests stone, 
but these symptoms may be produced by tlie passage of a blood clot from 
renal neoplasm or by acute pyelitis especially in a movable kidney. Ordinary 
examination of the abdomen reveals nothing beyond lumbar tenderness in 
uncomplicated cases. X-ray examination is of great value. Ox^ate stones are 
the easiest to distect by that method, as even when small they throw a dense 
shfiJdow. This is fortunate, since oxalate stones are the commonest. Pure 
uratic stones may not be detected unless they are large. Cystin stones thrpw 
very little shadow. Calcareous abdominal glands and phlebolitlis may be 
nustaken for calculi on X-ray examination. It may be necessary to fill the 
g xe ter with Ij^nide through a ureteric catheter to prove whether the shadow 
seen is in the ureter. A skiagram of the pelvis should never be omitted, 
since a stone may have passed down to this region. Attacks of pain anal ; 
htematuria with the ])resence of calcium oxalate crystals in the urine, butl 
with a negative X-ray examination, are probably due to crises of oxaluriali 
(see p. 111)0). Appendicular colic may simulate renal colic, but the point of 
maximum tenderness is different. 
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Prognosis.-— As long as there is no serious destruction of kidney substance 
or septic complication the outlook as to life is good, if treatment be adequate. 
Attacks of renal colic may occur from time to time, with great suffering, 
and even after stones have been removed by operation they may form again, 
though this is exceptional. Occasionally stones may be followed by a true 
chronic nephritis with its usual consequences. 

Treatment.— The methods which should be employed when crystals 
likely to form stones are found in the urine have been described under urinary 
deposits. Disinfection of the urine should be carried out as described under 
bacilluria and pyelitis. It js well^ however, not to render the urine tdkaliiie 
/wjjL ^n a stone is ii5U,§pected, since this wouiid J,e.ad to a deposit of |)h osplj^^^tes 
I ly^qn T&ook of litmus papers should be given to the patTent with in- 

‘structions to place blue and red strips in the morning urine, which is likely 
to be the most acid. Enough citrate of potash iihould be giyt^n tp jender 
the urine i^r^photeric but not alkalUie. IVobably 2Q. grains a t nig h t >\'ill 
be sufficient for this purpose. The urine should be kept dilute by taking 
water freely. Mineral waters, such as Contre^.eville and EviiWi, are helpful, 
the former particuKcIy for uric acid, the latter for oxal%tes. Whey is also 
helpful when uric acid crystals are present." If a renal calcmlus is ])resent, 
and this is confirmed by X-rays, removal by operation is indicated. The 
following points, however, are generally contra-indications for operation ; 
(i) Large-branched stones, (ii) large bilateral stones, (iii) stones which are 
oply the size of a pea or smaller, unless there is severe pain, extensive absorp- 
tion of renal substance causing toxic symptoms, or obstruction to the out- 
flo\y of urine. If the diagnosis is uncertain, or operation is refused or post- 
poned or considered inadvisable because of the patient's general condition, 
the treatment appropriate to the deposit found in the urine should be con- 
tinued. Violent exercise and jolting movements should be avoided. Small 
stone 5 ..£a»,pften be got rid of by giving the patient lU, minims of tincture of 
b3ladonna with 10 grains of citrate of potash every 4 hours for a few days, 
ahd~3Irecting should be taken in the 24 hours. For 

the symptomatic relief of pain, aspirin in 10-grain doses, hot baths and 
antiphlogistine may be of service. should be avoided in the 

treatment, pf chronic renal pain, on account of the danger of establishing 
a habit. 

For an attack of renal colic ^th to Jth of a grain of morphine tartrate 
together wdth y- 07 yth of a grain of atropine sulphate, should Ixi given hypo- 
dermically. The anti-Hpasrnodic effect of the atropine aids the onward jiassage 
of the stone, while the morphine relieves the pain. If rnorphim* be given 
alone, the pain is apt to recur as soon as its anodyne effect passes off. Ten 
minims of tincture of belladonna should then be given iii an ounce of water 
every 3 or 4 hours, with abundant fluids, as described above, until the pupils 
are dilated and the face rather flushed. Inhalations of chloroform may be 
necessary at the onset, until the drugs have had t ime to act. Hot apfilications 
to the loins or hot baths may help to relax spasm. Inversion of the patient 
has been advised, to attempt to disengage the stone from the ureter. After 
the paroxysm is over, the aid of X-rays should again be invoked to locate the 
stone if it has not been passed. 
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HYDRONE?HE08I8 

Definition. — A condition in which the pelvis and calices of the kidney 
are distended by the accumulation of non-infected urine due to ureteral or 
urethral obstruction. 

Etiology. — CONGENITAL. — The condition may be congenital, due to 
an abnormality of the ureter or urethra ; other congenital defects may be 
present. The ureteral stricture is commonly found at the exit of the ureter 
from the pelvis of the kidney, or near its entrance into the bladder. Other 
congenital causes are a faulty connection of the ureter to the pelvis of the 
kidney, or an aberrant renal artery. Hydronephrosis is sometimes found 
post mortem in infants and children without evidence of obstruction to the 
outflow of urine. In these cases the condition is presumed to be due to 
a iieJUljOrmuscuIar inco-ordination comparable to congenital hyf)ertrophic 
stenosis of the pylorus. 

ACQriFiEu. — It is giore common in females than in males, and the maximum 
age incidence in 74 cases collected by Herringham was between the third 
and sixth decade.^ 

(</) Bilaleral hydronephrosis results from stricture of the urethra, 
phimosis, enTarged prostate, obstruction within the bladder, or from a pelvic 
t^i^oiiT ; the last named is the commonest cause. 

(^) Unilateral hydronephrosis is due to ureteral obstruction from — 

1. Blofikiug of the outlet from the pelvis of the kidney by a stone, or 
by papillomatous growth, or by extension of a renal neoplasm or tuberculosis. 

2. Stridbure of the ureter following an acquired ureteritis. 

3. Pressure on the ureter from without, particularly by tumours of the 
uterus and ovaries ; peritoneal adhesions are an occasional cause. 

4. XoraioP of the ureter by displacement of a movable kidney. 

Pathology. — The pelvis and calyces are dilated, and the renal parenchyma 

is flattened and atrophied. The whole organ in the early stages is not enlarged. 
In its later stages the pelvis may be greatly enlarged, and the renal parenchpna 
reduced to a thin- walled sac. When the kidney, as distinct from the pelvis, 
is chiefly aflfected, first the pyramids, and then the cortex, become hollowed 
out into large sacculi lined with a smooth white membrane, separated by 
septa of condensed renal tissue. These sacculi open into the pelvis, which 
may be relatively little dilated ; they project as bosses on the surface of the 
organ. There is an associated chronic nephritis. 

It is generally lield that hydronephrosis results from intermittent obstruc- 
tion. It has been produced experimentally, however, by ligature of the 
ureter causing complete obstruction. But complete obstruction is more 
usually followed by atrophy of the kidney. 

Symptoms. — Many cases are latent, and give rise to no symptoms. The 
tumoiix may be discovered accidentally, or there may be complaint of pain 
in the dank or back. The onset is insidious. 

The symptoms by which a hydronephrosis is indicated are the presence of 
a renal tumour and complaint of an aching pain in the flank or back, and 
sometimes pal^oiria^OI^ h^ In intermittent hydronephrosis, the 

tumour suddenly disappears l^tlS "the passage of a large quantity of watery 
fluid ; after an interval the tumour gradually reappears and finally empties 
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suddenly as before. This sequence may be repeated at intervals. Where 
true polyuria or hsematuria occurs it is duo to a coincident nephritis or 
pyelitis. There may be acute exacerbations of tlie chronic pain, with vomiting 
and collapse ; such attacks may accompany emptying of the hydronephrotic 
sac. 

Course. — When unilateral, hydronephrosis may never cause serious 
trouble, and intermittent cases may persist for years and finally disappear. 
In bilateral cases urnenaia may supervene. Infection of the kidney is not 
uncommon, and may lead to acute pyonephrosis. The sac may discharge 
spontaneously through the ureter, and the fluid never reaccumulate. The 
sac may rupture into the peritoneum, or rarely through tlie diaphragm into 
the lung. Cases have occurred in which the ureter of the sound kidney has 
been blocked by a calculus. 

Diagnosis. — The condition, especially when bilateral and unaccom- 
panied by symptoms, is generally overlooked. In its most characteristic 
form, where the hydronephrosis is intermittent, the diagnosis is readily 
made. When the condition is apparent simply as a renal tumour the diagnosis 
from renal neoplasm (or retro- peritoneal glands in a child) is difiBcult. When 
the tumour is large it may be mistaken for an ovarian tumour. An examina- 
tion with X-rays should be made, aided in difficult cases by filling the dis- 
tended pelvis of the kidney with bromide through a ureteral catheter. In 
skilled hands this will definitely demonstrate the presence of hydronephrosis. 
Aspiration of the sac is occasionally practised for diagnostic purposes ; but 
surgical exploration is a safer measure. Fluid from a hy(lrone})hrotic 
kidney is clear or slightly turbid, it contains allnimin, and traces of urea 
and other urinary constituents ; in the deposits are e])ithelial cells. 

Prognosis. — This depends on the cause of the hydronephrosis and the 
condition of the opposite kidney. 

Treatineht.— The first indication is to remove the cause. Cases of inter- 
mittent hydronephrosis that do not cause serious symptoms should be 
treated on general lines. An abdominal^^ to support a hydronephrotic 
mobile kidney may be of service. ' 

In unilateral hydronephrosis causing serious symptoms, or of large size, 
nephrectomy is advisable. Since the state and function of the opposite 
kidney can be fairly accurately ascertained by pyelography and examina- 
tion of a sample of urine obtained by ureteral catheterisation, nephrectomy 
is a less serious risk than it was before these exact methods of diagnosis 
were available. 

In bilateral hydronephrosis the main indication is to remove the cause 
when possible, and to adopt every measure that may aid in preventing in- 
fection of the urinary tract. 

PYONEPHROSIS 

Definition. — Distention of the renal pelvis with pus, to an extent 
sufficient to cause a renal tumour. 

./Etiology. — The affection is a sequela of pyelitis or hydronephrosis. 
There are two main types, namely, tubeiculous jwLd .pyc^ 

The latter, which is the commoner, is most frequently due to an irnpactea 
cal6utffS.“‘" — ^ 
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Symptoms. — patient is wasted, toxic and febrile. Rigors are 
common. 'J here is a renal tumour, which is tender on palpation, and movee 
to some extent with respiralioh: Pyuria is present, unless 'the' tif^ler is 
completely obstructed. 

Diagnosis. — The difEerential diagnosis from hydronephrosis is made 
from the presence of pyuria and of local and general symptoms of bacterial 
infection. Perinephric abscess gives signs of a more difiuse swelling, usually 
with oedema and redness of the surrounding skin, and does not inaye with 
reapiratiorn 

Treatnient. — In bilateral cases the treatment is palliative. In unilateral 
cases nej)hrectomy is indicated, if tests show that the other kidney is 
adequate. 


TUMOURS OF THE KIDNEY 
Benign Growths 

These are of relatively sUght importance. 

ADENOMATA are the most common, occurring in the cortex or under the 
caj)sule. They may be single or multiple ; multiple nodules commonly occur 
in sclerotic kidneys in old age. They seldom attain any size. 

FiiiROMATA are not uncommon as nodules, sometimes multiple, in the 
cortex or medulla, lipomata and angio.mata are rare. 

Malignant Tumours 

SARCOMA.-- Sarcoma occurs most commonly in infancy, in the first 
3 years. On this account, according to Herringham, more malignant growths 
of the kidney are to be found in the first 5 years than in any 10 years during 
the rest of life. The tumours are congenital and are one of the most char- 
acteristic types of renal neoplasm. 

Two forms are recognised — (a) Sarcoma^ more often bilateral than carci- 
noma, may arise from the capsule or substance of the kidney. The structure 
is often alveolar and spindle- or round-celled. 

(6) Embryonal adeno-myosarcoma. — Th(‘se remarkable tumours contain 
glandular, fibrous, muscular aud embryonal tissue. Such tumours lie within 
n distended renal capsule, and are solid and opaque. Large tumours tend to 
undergo cystic degeneration. 

The prominent features of sarcomata are their frequent occurrence in 
infants, their rapid growth to a very large size, and fatal course. Metastases 
are exceptional ; the liver is most frequently involved. 

HYPERNEPHROMA, — These tumours arise from adrenal rests under the 
capsule of the kidney. They are single, large and well circumscribed. They 
are yellowish, fatty and vascular tumours, and are prone to haemorrhage, 
necrosis and cystic degeneration. Typically there is a central fibrous core, 
surrounded by a more cellular cortical portion. They are more solid than 
adeno-carcinoma, and not lobulated as is the embryonal adeno-myosarcoma. 

More recently the origin of these tumours has been disputed. If all 
tumours with distinct lumina are excluded from this category, and if it is 
recognised that the cells of adeno-carcinoma may show marked fatty change, 
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the number of true Lypernephroinata is considerably reduced. Since adrenal 
rests are relatively seldom found, it is probable that the number of hyper- 
neplironiata has been overestimated in the past. It must be remembered 
that the kidney is also liable to invasion ])y a growth from the adrenal body. 

ADENO-CARCiNOMA. — It is dilhcult to determine the frequency of these 
tumours, on account of their confusion with hypernephromata. They 
occur as single, large, yellowish encapsuled tumours, or as small multiple 
growths in sclerotic kidneys. The tumours tend to spread along the renal 
veins into the inferior vena cava, and to the pelvis of the kidney and peri- 
nephric tissues. Metastatic deposits occur in the lymph glands along the aorta, 
lungs, liver, bones and brain. The suprarenal gland is frequently involved. 

Symptoms. — 1. Haematuria is the first symptom in more than 50 per 
cent, of the cases. It is much less frequent in children. The blood is fluid 
or clotted, and moulds of the pelvis or ureter may be passed. The hsematuria 
is spontaneous, profuse and intermittent ; it is little influenced by rest, nor 
is it provoked by exertion. It may be the only evidence of a neoplasm, and 
after lasting for a week or 14 days may cease, leaving no further evidence 
of the growth until at some later date a tumour is felt. The urine frequently 
contains albumin at intervals. 

2. Pain is uncertain. It may be a dragging feeling, or a constant ache. 
The passage of clots may give rise to renal colic ; otherwise the heematuria 
is not accompanied by pain. 

3. The presence of a tumour is a most important sign. It is felt on deep 
palpation bimanually. It is first palpable below the ribs, outside the rectus 
muscle, as a solid swelling, with rounded borders, that moves with respiration. 
It may be possible to define its upper border. As the tumour increases, it 
tends to go forward. It may fill the hollow below the twelfth rib behind, 
but does not cause a swelling in the back. Large renal tumours cause 
asymmetry and bulging of the abdominal wall and marked displacement of 
neighbouring abdominal viscera. On the right side, the ascending colon lies 
in front, on the left the last part of the transverse colon and descending 
colon ; the tumour is, therefore, resonant on percussion in front. When the 
tumour is highly vascular, pulsation is felt in it, and a systolic bruit may be 
heard over it. In later stages, the tumour is liable to become fixed by 
adhesions. 

4. Progressive emaciation is generally late. It may be absent although 
the tumour is large. 

5. Metaatases are sometimes the first sign of a renal neoplasm, occurring 
in the lungs, bones or brain. Secondary deposits in the para-aortic lymph 
glands may cause obstruction to the inferior vena cava, or this may result 
from pressure of the tumour itself. 

Diagnosis. — The diagnosis is made on the presence of heematuria, with 
a tumour. When heematuria occurs alone, cystoscopy will indicate the 
affected kidney ; other causes of haematuria must be excluded by careful 
clinical, bacteriological and X-ray examination. When a tumour is the 
only sign an exploratory laparotomy is advised. The tumour requires to 
be distinguished from splenomegaly, hepatomegaly and RiedePs lobe. A 
renal tumour has not the definite edge characteristic of splenomegaly and 
enlargement of the liver. Enlargement of the liver is not often a source of 
difficulty. Splenic tumours are recognised by the fact that they tend to 
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occupy an oblique position in the abdominal wall, by the presence of a notch 
and of a sharp inner margin, free movement with respiration, and dullness 
to percussion. A Riedel’s lobe is continuous with the liver, does not extend 
back into the loin, and is dull on percussion. 

A differentia] diagnosis from retroperitoneal tumours, including those of 
the suprarenal, is not always possible, though the suprarenal growths may 
sometimes be recognised by certain characteristic features. Thus, there is 
the medullary sarcoma type described by Hutchison, generally occurring in 
children, characterised by metastases^jm tJie skulL ecchymotic swelling of tje 
eyelids^ papillo^dema ancLsjSLyfilfi.amBJida^JU^ “ infant Hercules ” type of 
tumour of the adr enal coihe x. 

Prognosis. — The average duration is 4 to 5 years (Herringham), but it 
varies with the degree of malignancy. Recovery is rare. 

Treatment. — Surgical treatment alone holds out a prospect of cure. 
Symptomatic treatment includes the use of drugs for the relief of pain and 
the control of haematuria ; for the latter 20 to 60 minims of the tincture of 
hftmamelis, or gr. J of hydrastine hydrochloride, may be given every 4 hours 
for a few doses. 


CYSTS OF THE KIDNEY 
Solitary Cysts 

These may occur in an otherwise normal organ. They vary in size from 
very small cysts to tumours of considerable bulk. They result from dilata- 
tion of an obstTiicted tubule, and they may be congenital. 

Multiple Cysts 

Multiple cysts of small size are commonly met with in sclerotic kidneys. 
They result from chronic inflammatory changes that lead to obstruction of 
the tubules with subsequent dilatation. There are also rare cases of multiple 
cysts, of large size, whose aetiology and course are little known. 


Polycystic Disease of the Kidneys 

Definition. — Polycystic kidneys appear as a massive conglomeration 
of cysts, varying in size from a pin’s head to a marble, separated by dense 
strands of fibrous tissue, in which little or no renal tissue is evident on naked- 
eye examination. 

Etiology and Pathology. — The commonest age incidence is between 
40 and 50 years ; they are relatively common in the decades preceding and 
following ; they may occur in infancy and childhood, and of these a large 
proportion are in still-born infants. Those occurring in infants are 
congenital, and other congenital abnormalities may be present. Those 
occurring in adults may also be congenital ; if that is the case, the condition 
must be progressive, for the lesion found on post-mortem examination is too 
severe to admit of its having had a long duration. It has been held that 
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polycystic kidneys are aberrant forms of chronic nephritis, with unusually 
large and numerous retention cysts. Intermediate forms, however, do not 
occur. It is alternatively suggested that the condition is a result of mal- 
(levelopment or a form of neoplasm. 

The organs are enlarged in size, and weigh 20 to 30 ounces each, or 
even 3 to 4 lb. They have been compared to a bunch of grapes in appear- 
ance. The cysts project from the surface and form the mass of the organ. 
They are lined by a layer of flattened cells, and are filled with fluid. This 
fluid is clear or turbid, limpid or viscid, colourless or yellowish ; it is some- 
times blood-stained, giving it a red, purple or green colour. Urea has been 
found in the fluid, which may also contain fat globules, cellular debris, choles- 
terol and triple phosphate crystals. On microscopic examination more or 
less renal parenchyma is found in the septa between the cysts ; the tubules 
are distorted, and exhibit varying degrees of atrophy, degeneration and 
dilatation, while the glomeruli show changes characteristic of chronic inter- 
stitial nephritis. The blood vessels of the kidney undergo sclerotic changes ; 
there is increased fibrous connective tissue and small cell infiltration. In 
some cases cysts are also found in the liver, ovaries, broad ligament, uterus, 
pancreas and spleen ; but they are rare in any other organ than the liver. 
More than one member of a family may be affected. 

Symptoms. — The affection is nearly always bilateral. Wlien the tumours 
develop to large size in the foetus, difficulty in labour may result. In the 
adult there may be no symptoms, or any of the symptoms of chronic nephritis 
may develop and may terminate in uraemia, cerebral ha3morrhage or cardiac 
failure. General arterial disease, with raised blood-pressure and cardiac 
hypertrophy, is commonly present ; on the other hand, the condition may 
reach an advanced stage and fatal termination without appreciable cardiac 
hypertrophy. In a third group the bilateral renal tumours are the most 
striking features, associated with general malaise, dull aching pain in the 
loins, and recurrent ha 3 maturia. The tumours are not tender, and })re8ent 
the ordinary signs of renal tumours (q.v.). The urine is of low specific gravity, 
and commonly contains a trace of albumin ; there may be polyuria. 

Course. — This usually follows that of chronic interstitial nephritis. 

Diagnosis. — A condition of chronic interstitial nephritis with large 
palpable kidnevs should suggest polycystic disease. Renal neoplasms other 
than sarcomata are nearly always unilateral. The absence of fever and 
pyuria excludes bilateral pyonephrosis. 

Treatment. — The treatment is that of chronic nephritis. Oj)eration is 
rarely indicated, since both kidneys are nearly always equally affected. 

Other Forms of Cystic Disease 

Echinococcus cysts may occur in the kidney, and the discharge of the 
daughter cysts has produced attacks of renal colic. Cystic degeneration of 
renal neoplasms is described elsewhere. 

MOVABLE KIDNEY 

The kidney is normally held in place by the perirenal fat, the renal vessels 
and the peritoneum stretched over it. But this does not prevent a certain 
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amount of respiratory excursion, as may be seen either by X-ray examina- 
tion or in the operating theatre. The range of movement varies between 
1 and 2 inches, and is more marked on the right than the left side. The 
term movable kidney should therefore only be applied to cases where there 
is an excessive respiratory descent, so that the upper as well as the lower 
pole can be felt, or where the kidney can be moved about by external mani- 
pulation. As the kidney slips downwards, the lower pole gradually passes 
towards the middle line, while the organ rotates slightly, causing the hilum 
to look somewhat forwards. 

iEtiology. — Movable kidney is about seven times more common on the 
right than on the left side. On the right side, the liver is thought to exercise 
some downward pressure during its inspiratory descent — though this is doubt- 
ful, according to Christopher Addison. Moreover, the ascending colon and 
the hepatic flexure lie on the inner aspect of the right kidney, thus tending 
to drag it down wlien the bowel is loaded or dropped. On the left side, on 
the other hand, the strong costo-colic fold suspends the splenic flexure 
much more securely, while the descending colon lies to the outer side of the 
left kidney. Consequently this kidney is not nearly so exposed to downward 
pressure. 

The condition is much commoner in women than in men. Of 667 cases 
collected by Kuttner, nearly 88 per cent, were in women. The principal 
reason for this difference is again an anatomical one. In men the kidney 
pouches are deep, narrow and rapidly diminish in breadth from above down- 
wards, while in women they are much shallower and broader, and diminish 
only slightly in breadth from above downwards. This natural difference is 
accentuated in the spare long-waisted women with narrow loins, who are 
recognised as specially liable to floating kidney. The greater liability of 

women to chronic cQnstij )^ tiQp f urther helps to induce dropping on the 

right side. Tight-lacing may formerly have been a contributory cause, 
but, before thi;^' 8p it is necessary that the kidney should be 

lower than normal. Then, undoubtedly, tight-lacing can aggravate the 
condition. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney ; but few will stand investigation. The existence of a congenital 
mesonephroi! has been described in some cases. Wilson and Howell consider 
this a myth. They point out that, if the perirenal fat be absorbed, the kidney 
may become almost completely invested by peritoneum, or may slip into the 
mesocolon. The relaxation of the abdominal walls is frequently given as a 
cause ; but the condition is quite frequent in nulliparae. Wilson and Howell 
drew attention to the fact that if diminution in intra-abdominal tension 
played a large part in the production of a movable kidney, we should expect 
to find it occurring after the removal of large tumours from the abdomen. 
This would be the more likely since Nature provides no compensating 
mechanism in such cases as she does after parturition. But movable kidney 
is not a common sequel to such operations. 

The wasting of fat around the kidney is also given as a cause, but, like 
tight-lacing, is probably only a contributory factor. Occasionally trauma 
would appear to be responsible. Glenard emphasised the frequency with 
which movable kidney is associated with a general visceroptosis. To-day, 
we may go further and assert that, except in rare traumatic cases, movable 
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kidney never occurs without visceroptosis, and that in women marked 
visceroptosis seldom occurs without rendering the kidneys unduly mobile. 
It is rare to see a case of movable kidney on the X-ray screen without finding 
definite gastroptosis. Naturally, if there is general visceroptosis, the kidney 
is its most obvious sign. It is a firm organ which can be readily grasped, 
while the other dropped viscera would elude palpation. As Landau says, 
“ Pleased with his discovery, the physician may impute all subsequent 
symptoms to the movable kidney.” Most of these are really due to vis- 
ceroptosis. 

The unduly mobile kidney may show certain changes. In the acute 
stage, the kidney may be large, gorged with blood and dull red, even purplish. 
In the chronic stage, the kidney is somewhat small and light, rather pale in 
colour and flabby. Local patches of chronic interstitial nephritis have been 
described by Hurry Fenwick ; but these are certainly not common. A more 
serious sequel is the occasional occurrence of hydronephrosis produced by 
torsion of the ureter during the forward rotation of the organ or by its 
becoming kinked over the renal vessels. If hydronephrosis occurs, a 
subsequent infection may convert it into a pyonephrosis. 

Symptoms. — There may be no symptoms at all and, if the movable 
kidney is only discovered in the course of routine examination, it is better 
not to tell the patient of its existence. It may be well, however, to inform 
a reliable relation, if such can be found, in order to protect one^s self against 
a less discreet medical attendant subsequently revealing the fact to the 
patient. The commonest symptom is a constant dragging pain owing to 
traction on the renal plexus. This most frequently first declares itself 
between 25 and 35 years of age. A zone of hyperoesthesia corresponding to 
the distribution of the tenth thoracic segment may also be present. More 
serious symptoms directly due to movable kidney are p jetrs crise s ; but these 
are not common. The attacks are characterised by intense pain radiating 
down the ureter and through the back, shivering, nausea, vomiting, fever 
and collapse. The urine is scanty, and may contain blood. Sometimes 
the pelvis of the kidney may become distended, giving rise to an obvious 
increase in the size of the organ. This may pass off later, with abundant 
discharge of urine, showing that the crises are due to kinking and con- 
sequent partial obstruction of the ureter. If repeated, they may lead to 
hydronephrosis. 

The other symptoms which have been attributed to floating kidney are 
really due to the associated visceroptosis. According to Bartels, dilatation 
of the stomach may occur from pressure of the dislocated kidney upon the 
duodenum. This is improbable and, where real dilatation of the stomach 
is found, it is usually atonic, or else there is kinking of the pylorus from marked 
gastroptosis. Gastroptosis, as already said, is the rule, and without an 
X-ray examination it is by no means easy to discriminate between a dilated 
and a dropped stomach. Constipation is very common, as it is in all cases 
of visceroptosis. Jaundice is certainly not due to pressure of the movable 
kidney on the bile-duct, as has been asserted, but is merely a complication 
of visceroptosis which permits of a more ready infection of the biliary passages. 
Neurasthenic and digestive symptoms, so commonly present, are the outcome 
of intestinal stasis from visceroptosis, and are not due directly to movable 
kidney. Naturally, if the patient is constantly in pain, she is likely to 
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develop nervous symptoms. But, apart from this, there is no reason to 
attribute far-reaching nervous consequences to movable kidney, yet, for some 
enthusiasts, hysteria in women, hypochondriasis in men, and even insanity, 
are common outcomes. There is little doubt that far too much stress bos 
been laid upon this condition as a cause of manifold complaints. 

To detect a movable kidney on the right side, the left hand should be 
placed under the loin while the patient is recumbent, though some authorities 
prefer a semi-recumbent posture. The patient should then be told to take 
a deep breath while the right hand is placed just under the edge of the liver 
in the nipple line. The kidney may then be felt to slip between the fingers. 
Usually, this does not cause the patient a definite pain, but a dull, sickening 
sensation. In the more advanced degree of the condition, the organ may be 
felt far from its normal position, even to the left of the middle line or nearly 
down to Poupart’s ligament. In examining on the left side, the observer 
should stand on tlie patient’s left, placing his right hand behind the loin and 
palpating in front with his left. It is a mistake to examine the left kidney 
for mobility by reaching over the patient. 

A movable kidney usually feels larger than the normal excised 
organ. This is because of the surrounding investments through which it 
is felt. 

Diagnosis. — Usually this is obvious, as the shape and mobility of the 
organ are so characteristic. Occasionally, a Riedel’s lobe has been taken for 
movable kidney ; but the continuity of the fornuT with the liver should prevent 
this mistake being made. In the same way, a distended gall-bladder is 
continuous with the liver, and cannot be separated from it. Moreover, it is 
not nearly so movable, and curves characteristically towards the umbilicus. 
Carcinoma of the pylorus has offered difficulties in some cases ; examination 
of the stools for occult blood, a test-meal and X-ray examination would clear 
up the diagnosis. Scybala near the flexures of the colon may be mistaken 
for floating kidney ; but their indefinite shape and inelasticity generally 
help to distinguish them. Their disappearance after a series of enema ta 
would settle the question. In one case a mesenteric cyst appeared closely 
to resemble a floating kidney. 

Prognosis. — Apart from the development of hydronephrosis, movable 
kidney does not tend to shorten life in any way. It is doubtful whether a 
kidney once prolapsed can ever maintain the normal position unaided. 

Treatment. — Some cases call for no local treatment, though the associated 
visceroptosis and neurasthenia will require attention. If pain is felt, the 
adoption, for a short time, of the knee-elbow position will help to replace 
the kidney and relieve the tension on the renal plexus. If pain is at all 
frequent, some form of abdominal support should be worn. Hurst has urged 
that the support should be designed to increase the general intra-abdominal 
pressure, and not to replace any one viscus. We are convincctl that this is 
sound and that, in many cases, a “ kidnej^ belt ” is worse than useless, 
while the addition of ingeniously placed pads only increases the discomfort. 
Curtis’ support for visceroptosis is, in our opinion, much muic satisfactory, 
while a specially designed corset for visceroptosis suits some cases better 
still. Whatever the form of the support it need only be worn while the 
patient is in the erect posture, and it is best fitted while she is recumbent, 
preferably with the pelvis raised on a pillow so as to aid the replacement of 
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the kidney. Often, when a support of this kind has been worn for a year 
or two, it is possible to give it up without recurrence of symptoms. Breathing 
exercises to develoj) the extension of the lower thorax, with exercises to 
improve the tone of the abdominal wall have in many cases proved more 
efficacious than a passive support. Operation should never be advised 
simply for pain, as it is rarely successful in relieving this symptom for more 
than a few weeks. On the other hand, if there is any evidence of hydrone- 
phrosis developing, the operation of nephropexy is advisable. But, even 
then, it may not be successful. In one case of Dietl’s crises, followed by 
hydronephrosis, nephropexy had to be followed a year later by nephrectomy. 

Treatment of DietVs crises , — The patient must be put to b^ and hot 
fomentations or antiphlogistine applied to the affected side. A hypodern)ic 
injection of a quarter to half a grain of morphine may be required if the pain 
is severe. Usually this is sufficient but, should the attack last more than a 
few hours, an attempt must be made, under an anaesthetic, to rectify the 
position of the kidney by manipulation. Naturally conditions are unfavour- 
able for nephropexy during or immediately after a crisis, because of the 
congested state of the organ. 

W. L.\nodon Brown. 

Geoffrey Evans. 
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DISEASES OF THE JOINTS 
AND INFLAMMATORY DISEASES OF THE 
FIBROUS TISSUES AND MUSCLES 

AlM'HRITiS 

Inflammation of one or more joints occurs in many pathological con- 
ditions, and the following classification of the various forms is based 
upon their Aetiology : (A) arthritis of known causation ; and (B) varieties 

ot arthritis in which the aetiology is at present somewhat obscure or 
indefinite 

(A) Arthritis of known causation. — 1. Traumatic arthritis. 2. SpecijBc 
infective arthritis, where the cause is definitely due to infection witlT the 
specific bacteria of known diseases, e.g.^ gonococcal, dysenteric, pneumococcal, 
and tubercular. arthritis ; and the arthritis of known specific diseases, sucE as 
scarlet fever, Malta fever, dengue fever, typhoid and paratyphoid fever, 
syphilts, glanders, and acute septicaemia and pyaemia from blood infections 
with streptococci or other organisms. An infective arthritis may occur as the 
result of the blood infection in almost all the known infectious diseases, e.g. 
measles and mumps. Acute rheumatism or rheumatic fever will probably 
with advance of knowledge of its pathology come to be included in the 
“ specific infective arthritis ” group, for the evidence that its cause is due to 
infection by a specific organism is very strong. 3. ^ut. 4. Artlciritis 
following the injection of animal sera, e.g. anti-dysenteric, anti-diphtfieritic, 
anti-tetanic, anti-meningococcus and anti-streptococcal sera. 6. Arthritis 
of neuropathic type due to disease of the nervous system, e.g. tabes^ofsalls 
and syringomyeliai 6. Arthritis due to abnormal blood conditions, sucE as 
haemophilia aiid purpura. ^ 7. .^hritis associated with “ Deficiency Diseases,” 
e.g. sc ur v y 

of (Ascure causation . — In this group are included acute 
rheumatism or rheumatic fever, non-specific infectiye arthritis, inter- 
mittent hydrarthrosis, and hypertrophic osteo-arthropathy. In all prob- 
ability most, if not all, of these forms of arthritis arc due to an infective 
cause ; and as our knowledge of their pathology extends, the types included 
in this group will become transferred to group (A) of arthritis of knowm 
oausati on. 
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(A) ARTHRITIS OF KNOWN CAUSATION 
1. TRAUMATIC ARTHRITIS AND TRAUMATISM 

Injury to a joint causes damage to its various structures, and lijemorrliagic 
or serous effusion results, with consequent inflammatory changes, such as 
pain and swelling. This is a surgical condition which is dealt with in works 
on surgery. Simple traumatic arthritis is non- progressive, and when tlic 
injured structures have healed under appropriate surgical treatment the 
arthritis should disappear. It must he remembered, however, that trauma- 
tism is frequently the cause of the development of a progressive artiiritis of 
another type. Thus, in a tubercular subject the injury may be followed by 
the development of tubercular arthritis, and similarly an injury to a joint 
may start a progressive osteo-arthritis ; this is commonly seem in ost(‘ 0 - 
arthritis of the hip-joint. In such cases there is a complex of adiologieal 
factors present which predispose the patient to a ])articular form of arthritis 
and the injury to a joint determines the site of development. 


11 SPECIFIC INFECTIVE ARTHRITIS 

Gonococcal Arthritis or Gonorrhceal Kiilumatism 

This is one of the most serious complications of gonorrheea. In a general 
blood infection with gonococci the iibrous tissues of the body arc very liable 
to be affected r thus, tB'e synovial membranes of the ioints or tendon sheaths, 
the li gam ents, fasciae, aponeuroses, *^Kursae and the connective tissues generally 
may be involved. 

Etiology. — Gonococcal arthritis commonly occurs during an acute attack 
of gouorrhoea, but it may develop during the subsidence of an attack or in jts 
chrooh? jtagjes. Often strain or injury, exposure to cold, over-exertion and 
lack of care in the treatment of an attack of gonorrhoea lead to the develop- 
ment of arthritis. The complication occurs more frequently in men than in 
women. 

Pafhology. — The structures round the joint often show involvement, 
the tendon sheaths and bursae being infla med a nd swollen with effusion. 
The affected joints may be swollen, owing to exuded fl^uid. The effusion is 
usually turbid, and contains polynuclear leucocytes and synovial cuILi- Or- 
ganismi'dlaj be found in the exudate of the joint or tendon sheath, and in 
such cases are usually found in the leucocytes present, but frequently the 
effusion is sterile. The fibrous tissues affected may contain gonococci. 
The plantar ligaments at their insertion into the heel may be the seat of 
a gonococcal infection, giving rise to the “ painful heel of gonorrhoea/^ 'and 
organisms have been found in this situation. In an affected joint the organ- 
isms may disappear and the joint become normaj. In other cases, however, 
fibrous adhesions may form in and arbuuTThe joint, leading to fibrous 
and the involvement of the periosteum may cause a local osteitis, 
wit liTbrmation of osteophytes. Wasting ol the muscles above and below an 
affected joint rapidly occurs if the arthritis is long continued, and deformit ich 
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of the feet may result from contraction or weakening of the ligaments. In 
some advanced cases the structures of tlie joints involved may undergo 
marked degenerative changes, such as are found in advanced osteo-arthritis, 
and permanent crippling results. 

Symptoms. — The onset is often acute, with higli temperature, general 
pains injoints and fibr bu s ti ssu 3 th e developme^” oTartK^^ in one or 
nibr e jointy usu ally the latter. The pyrexia may last for severaf wee6s7aS3 
a1n examination of tTiTJbTnTs shows often definite thickening and structural 
changes. The tendon slieaths and fibrous tissues may show signs of inflam- 
mation. Ot-her complications may occur as the result of the gonorrhoeal 
infection. Thus, in the eye, gonococcal conjunctiviti s, iritis, sclfiritig 
and keratitjs may occur. The skin may sFow a condition known as 
** ker atodermia blennorrhng ica,'* in which red patches, about half an inch 
in diameter, occur which oecorne keralosed, forming hard dry yellowish 
elevations. They comirion l y o ccur on the soles of the feet. Endocarditis, 
pericardiths or pleurisy mayoeyelop during. axi ^attack. 

Dia^osls. — attention should always be paid to the existence of a 
gonorrhoeal urethritis and a special examination of the urogenital tract is 
advtsffbte.”' BaclerTological examinations should be made of the urethral 
discharge, especially after pro static mass age, and also of the urine. TF^lEESil 
from an affected joint shoulcTbe bactelriblogicall jT examined for gonococci. 
WhiTeTBe ilInesaT resembles rheumatic fever in its acute symptoms, it differs 
in the fact that the arthri tis when once devel oped in a joint lasts longer and 
dofla not qnj ckly (^ appear under treatment witE'salTc^Tafes the^rthritis 
does not clear up, a rheujnSSsm ; 

and in gonorrhoeal arthritis tEe sterno-clavicular, temporo-maxillary, 
intervertebral and sacro-iliac joints are not uncommonly attacked, while 
these joints are rarely affected in rheumatic fever. 

Treatment. — The most important part of the treatment is to cure the 
primary infection, and this should be treated by appropriate measures. 
Removal of the primary cause is usually followed in early cases by a rapid 
clearing up of the arthritis. Complete necessary 
in the acute__§ tage. The affected jaiots should be kept at rest, and local 
treatment, such asTipt fomentations or iodine poultices, gives relief. Radiant 
heat is of value. Diathermy has given good results ; also ionisation may be 
used with advantage after radiant heat treatment. Bier’s method of treat- 
ment, by inducing hypersemia of the affected joint, is fblnetimes beneficial. 
Drugs are of little use ; but for relief of pain, aspirin phenacetin, or pyra-- 
midon may be useful. / / / 

Vaccine treatment is of value, and the best results are obtained from an 
autogenous vaccine. At first small doses of 1 to 2 millions, at intervals of 
about 4 days, should be given, and the dosage and the interval between them 
may be gradually increased. Serum treatment with anti-streptococcal or 
anti-gonococcal serum has been employed, but is inferior to vaccine treatment 
and is not to be recommended. 

As the acute symptoms subside, care must be taken by careful passive 
movements, splints and bandaging, to prevent the formation of adhesions 
or contractures. In severe cases, where a large joint like the knee is involved, 
surgical treatment, such as tapping or incision and irrigation has given g<x>d 
results. 
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Dysenteric Arthritis 

AEtiology and Pathology. — Arthritis is a not uncommon complicajiQjijoL 
ba cillary dysente ry and occurs in from 1 to 2 per cent, of cases. It is very 
rare in amoebic dysentery, but a few cases have been observed late in the 
disease, and may have been due to secondary infection. Dysenteric arthritis 
occurs usually after the a cute intestinal symptoms have su bsided, and may 
develop in any period up ^3 mou ths from the onset of the dysenteric attack. 
There is some evidence’^to "sHo w th at a c essati on of the diarrhoea, such as may 
occur after the administration of opiuml)f blTier ^ugs, acts as a px„cdisppsino 
cause. Dysenteric arthritis is not due to the serum used in the treatment of 
dysentery, for it occurs in cases in which no serum has been given. Moreover, 
the arthritis folio win g an ti-dysenteric serum is simply a very tya p^icnt syn ovial 
effusion occurri ng^ aDout"5 days after its adniinistration, whereas dysenteric 
arthritis is a co^iBon lasting some weeks, anfflf not carefully treated may 
lead to permanent joint changes. Bacteriological examination of the fluid 
from the affected joints is usually negative, but in a few cases dysentery 
bacilli, usually of the Shiga type, have been found. It must be rernembentd 
that one of the common sequelae of dysentery is a post-dysenteric colitis due 
to a streptococcal or other intestinal infection. Cases of arthritis occurring 
in dysentery long after the specific organisms are present in the stools arc 
probably due to these secondary infections, which are well known to be 
causes of infective arthritis. 

Symptoms. — Usua}ljjiiQifi.th^u one jpinUs affected. The knees are most 
frequently attacked, the ankles and elbows coming next in frequency ; the 
finger, shoulder and wrist-joints are sometimes involved, and occasionally the 
temporo-maxillary and sterno-clavicular joints. Clinically the disease closely 
re^fimbtes gonorrhoeal rheumatism, and in addition to the joints, the fibrous 
tissues, the ligaments tendon sheaths are frequently involved. 

Dysenteric arthritis usually causes a definite pyrexia, which lasts for a variable 
period. It may manifest itself as a synovial effusion (hydrarthrosis) into one 
or more joints, which gradually clears up, or there may be involvement of alf 
the joint structures, with formation of adhesions and limitation of movement. 
In some cases severe pains occur in one or more joints (arthralgia), without 
the development of organic changes in the joint ; this condition is due to 
a fibrositis involving the fibrous structure round the joint. Dysenteric 
arthritis, like gonorrhoeal, is commonly complicated by a conjunctiviti-s 
affecting the lower and upper lids ; this has been found to occur in about 
50 per cent, of cases. It usually clears up in a few days, even without treat- 
ment. Iritis has been observed in a few cases. 

Diagnosis. — The course of dysenteric arthritis is similar to that of the 
gonococcal v ariety, from which it is distinguished by the history or presence 
of a dysenteric infection and the negative evidence of a bacteriological ex- 
amination for gonococci or history of recent gonorrhoea. It is distinguished 
from acute rhei matism by the a bsence of ^ neral sweating and cardiac 
complications. 

Treatment. — The general and local treatment of the joints is on similar 
lines to that of gonorrhoeal rheumatism. Specific treatm ent should be 
directed towards the intestinal infection. A T)acteri(> logical examination of 
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the stool, and of the material obtained from saline irrigations of the colon 
should be made, and if pathogenic organisms, such as dysentery bacilli, or 
abnormal streptococci, or other organisms likely to cause arthritis are found, 
a vaccine should be prepared and administered. Intestinal toxaemia may 
be treated with advantage by colon irrigation with normal saline on alternate 
days, and saline aperients, such as sodium or magnesium sulphate, should be 
administered by mouth, as well as intestinal antiseptics such as guaiacol 
carbonate or salol grs. x three times daily. Anti-dysenteric serum is not 
to be recommended for the treatment of dysenteric arthritis, as in cases where 
serum had been administered in the acute stage of the intestinal symptoms 
there would be serious danger of an anaphylactic collapse should further 
doses of anti-dysenteric serum be given when arthritis developed, for the 
interval between these events is sufficiently long to produce anaphylaxis. 

Pneumococcal Artukitis 

iEtiology. — Arthritis is a rare complication of a pneumococcal infection, 
and is due to the transference of organisms to the joint by the blood stream. 
It usually 0 .'Curs during the acute stage of pneumonia, or within a fortnight 
of the crisis, but it has been observed to precede the lung involvement. In 
general pn^'iirnococcal septicnemia arthritis may occur during the course of the 
illness, even without involvement of the lungs. 

Symptoms. — The joint symptoms are acute, with marked swelling and 
pain. OuQ-QiLiiiQie joints may be involved, but tiie krK‘e Jsji^ustxammawiy 
affected. The joint may become distended with pus, with much redness and 
oBdeiha, and rapid disorganisation of the joint. 

Treatment. —When the joint becomes purulent it should without delay 
be treated surgically by incision and drainage. In other cases the joint 
effusion is serous or sero-purulcnt, and the inflammation may subside with 
rest and local treatment similar to that for gonococcal arthritis. It is advis- 
able in pneumococcal arthritis where much fluid is present to aspirate the 
join*, and the exudation should be bacteriologically examined. When the 
effusion is sero-purulent and improvement does not occur with rest and local 
treatment, incision and drainage of the joint should not be delayed. After 
the acute stage has subsided great care is necessary to prevent the formation 
of joint adhesions, and prolonged treatment will usually be required to enable 
the mobility of the joint to be restored. 

Tubercular Arthritis 

Tubercular arthritis usually occurs in young patients, and as an infection 
from a primary tubercular focus elsewhere in the body, and frequently signs 
of t uberculosis in other parts of the body are present. The possibility of 
art hritis in a young subject b ei^^g al way s b e boxi^ia^^ 

and an X-ray examination is of great value in affierentiating this type from 
other varieTies^; The subject is dealt with fully in surgical works, to which the 
reader is referred. 
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Scarlatinal Riiku.matism 

Arthritis is a fairly commoD occurrence in the course of scarlet fever. 
It begins usually about the end of the first week, but may occur quite late 
in the disease, and some weeks after the temperature has become normal. 

In the mild forms the affection is that of an arthralgia rather than an 
arthritis, severe joint pains without swelling occurring for a few days and 
then disappearing. In the more severe forms a synovitis with effusion occurs 
in the joints, and sometimes the peri-articular structures are involved. 
Scarlatinal rheumatism usually clears up completely with rest and general 
treatment. Some cases are benefited by salicylates. Tlie resemblance to 
rheumatic fever is sometimes a close one, and it is possible that in these cases 
the two diseases may be occurring simultaneously. Since the specific patho- 
genic organisms of these diseases have not been definitely identified, it is 
impossible to dogmatise on their relationship. 

In the pyaemic form of scarlet fever, suppuration of one or more joints 
as part of the general septicaemia infection may occur. These cases are 
usually fatal, and the arthritis should be treated surgically by incision and 
drainage. 

Mat.ta Ficvkr 

During the initial stage of the illness, pains in the joints (arthralgia) and 
muscles and fibrous tissues are common. During the relapses of fever which 
characterise this disease, effusions occur into one or more joints, associated 
with swelling and much pain. The arthritic effusions subside as the fever 
passes away, But may reappear with subsequent relapses. In addition to the 
joints, the fibrous tissues are'bffen invoTved, giving rise to a painful fibrositis 
during the febrile periods. Organic joint changes do not usually result. 
The treatment consists of rest and local applications to the affected joints. 
Active treatment of the Malta fever infection is essential. 

Dengue Fever (Break-bon>] Fever, Dandy Fever) 

Very severe pains in the joints and bones occur during this disease, and 

the joints qfte,n . become red and swollen, owing to arthritic „effusioJL The 

arthritic symptoms clear up with subsidence of the fever, though joint pains 
may persist for some weeks. 

Typhoid and Paratyphoid Fevers (Enteric Fever) 

In these diseases arthritis is a rare complication, and one or more joints 
may be involved. It may occur during the later weeks of the acute stage 
of the illness, but in very protracted cases a multiple suppurative arthritis 
may form part of a post-typhoid septiceemia and pysemia. 

Arthritis must be carefully distinguished from periostitis, which is a much 
commoner complication of enteric fever, and is usually suppurative in type, 
occurring either during the acute stage of the illness or after the general fever 
has subsided. 

The arthritis of enteric fever is treated by rest and local a])[)lication8. 
Should the effusion not subside, aspiration of the joint should be performed ; 
and if pus be found, surgical treatment by incision and drainage is advisable. 
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SYPHILlTir Aktiiritis 

Ac^^iud.~~ln form a joint effusion due to a synovitifl may 

occur. It is associated with little or no pain, and usually clears up quickly 
with rest and anti-syphilitic treatment. 

In the tertiary form the synovial membrane or capsule of the joint may be 
involved by gummatous thickening, and this, together with the associated 
effusion, will give rise to an irregular joint swelling, which may be of consider- 
able size. Usually there is little or no pain, and there is fairly good mobility 
of the joint. In other cases a syphilitic osteitis may spread to a joint, which 
becomes involved in the inflammatory process, and an arthritic effusion 
results. A gummatous condition of the peri-articular structures, such as skin 
or fibrous tissue, may spread to the joint, causing a like result. The irregular 
swelling, and relative lack of pain, together with other evidence of syphilis 
and the blood tests, usually enable a diagnosis to be made ; but this is more 
conclusively demonstrated by an X-ray examination, which shows the exact 
origin of the artliritis. 

Congenital . — “ Chronic effusion ” due to “ chronic syphilitic synovitis 
occurs usually between the ages of 6 and 15 years, and both sexes, are equally 
affected. It is a painless effusion, affecting lu^arly always both knees, though 
the swelling may be more marked in one than the other. The mobility of the 
joint is not impaired, and thickening of the joint structures does not occur. 
Idle malady is associated witli interstitial keratitis in about 75 per cent, ol 
cases. The course of the disease is prolonged, and there is a marked 
tendency to relapse after the effusion has di3apj)eared. 

Syphilitic epi[)hy8itis usually occurs in infants under the age of 6 months, 
and is rarely confined to one joint. It is usually acute in oaset, associated 
with pain and pyrexia, and resulting in a “ pseudo- paralysis ” of the affected 
limbs. Suppuration frequently occurs in the region of the epiphysis, owing 
to infection with pyogenic organisms (generally streptococci or staphylo- 
cocci), and the inflammatory process may spread to the adjacent joint, causing 
an arthritis, which may be suppurative in type. The disease is well known, 
and the diagnosis is usually clear, since at this early age other causes of 
p.seudo-f)araly8is are uncommon. Other stigmata of syphilis will probably 
be present, and a Wasserrnann test of the blood and an X-ray examination of 
the affected part may be made to confirm the diagnosis. 

Surgical treatment will be required where suppuration is present. 

All the above forms of syphilitic arthritis require in addition to rest and 
local measures a complete course of anti-syphilitic treatment, when the joint 
condition will make a rapid and permanent recovery. 

Glanders 

In the acute sta ge arthralgi a is a common symptom, and in chronic cas^ . 
as a part of the p^raic process of the disease, s uppipati v ^ rthntig InaV occur, 
due to infection of the joint with the Bacillus maUet. 

SEPTICiBMIC AND PyJEMIC ARTHRITIS 

Blood infections of septicesinic or pyaemic type apart from those already 
mentioned are frequently accompanied by arthritis. Most commonly tbe 
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inlecting organism is a streptococcus, but staphylococcal or other infections 
may be the cause. The arthritis is usually acute, and associated with much 
pain and swelling. It is commohly, but not always, suppurative in type, the 
presence of pus being indrcaleTT)y marked redness and oedema round the 
joint. In cases of this type the joint effusion should always be bacterio- 
logically examined after withdrawal by an exploring needle, and if pyogenic 
organisms are found, incision and drainage of the joint by surgical measures 
are not to be delayed. 

Acute Pekiostitis 

Acute periostitis is a common symptom of a streptococcal septico-pysemia 
in young persons, and frequently the epiphyseal neighbourhood is affected, 
so that the joint or bur-sse round it become involved by the acute inflamma- 
tory process in the proximity. 

An examination will reveal the presence of marked tenderness and some- 
times swelling, with perhaps redness and oedema over the affected bone, the 
site of specially marked tenderness being the bone and not the joint. In 
cases of this kind the suppurative periostitis is of a very acute nature, and 
will rapidly become an acute osteo-myelitis if not dealt with without delay. 
The greatest care is necessary in order to differentiate this condition from 
acute rheumatism or other form of arthritis. 

Treatment. — Immediate operation is necessary, and the infected perios- 
teum should be freely opened an J drained by appropriate surgical measures, 
the effusion being examined bacteriologically. 

The arthritis associated with acute periostitis is commonly an acute 
synovitis of simple nature, caused by extension of the inflammation, but not 
the pyogenic organisms, to the joint, so that the synovial effusion is sterile. 
Surgical treatment of the periostitis is usually followed by rapid subsidence 
of the neighbouring arthritis. Should the arthritis not quickly clear up it is 
advisable to examine the joint effusion bacteriologically, and if this is infected 
with pyogenic organisms, surgical treatment of the joint should at once be 
adopted. 


III. ARTHRITIS DUE TO GOUT (see p. 421) 

IV. ARTHRITIS FOLLOWING THE INJECTION OF ANIMAL SERA 
For arthritis following the injection of animal sera, see pp. 30, 30. 


V. ARTHRITIS OF NEUROPATHIC TYPE 

Lesions of the joints and bones may occur owing to the trophic changes 
associated with tabes dorsalis and syringomyelia. The knee- and hip-joints 
are most commonly affected, and in syringomyelia the joints of the upper 
extremity may be involved. In this condition there is marked swelling and 
disorganisation of the joint and an almost complete absence of pain. The 
joint may be distended with fluid, the capsule and ligaments round the joint 
becoming stretched and weakened. When the knee-joint is affected there is 
often very marked painless lateral movement. 



ARTHRITIS AND “DEFICIENCY DISEASES” 


1249 


Fractures of the shaft or portions of the head of a bone in proximity to 
the joint may occur, and irregular bony outgrowths (osteophytes), similar 
to those found in osteo-artliritia, may give rise to the irregular outline of the 
disorganised joint seen in advanced cases of this type. X-ray examination 
of the joint shows these changes together with marked organic alterations, 
iuch as absorption of cartilage and rarefaction of bone. This type of arthritis 
is easily recognised by the marked organic changes of painless character 
which have taken place and bv the association of organic disease of the 
nervous system. 


VI. ARTHRITIS DUF TO ABNORAl.AL BLOOD CONDITIONS 

H.^:mophilia. — In this disease, haunoirliage into joints and resulting 
arthritis are very common. The knees are ruost frequently involved, the 
ankle- and elbow-joints coming next in frequency, but any large or small joint 
may be afTected. The hamionhagc may be the result of an injury, but it is 
frequently apparently spontaneous, w'hen y)robably some movement or jai 
acts as the exciting cause. The afiected joint becomes distended with blood, 
and pain and slight rise of temperature may occur. The effused blood may be 
absorbed quickly without any definite impairment of joint function. In 
some cases a definite arthritis follows the haemorrhage, the swollen joint 
becoming red and hot, and the synovial membranes inflamed. This condi- 
tion may last some time, and occasionally osteopliytic outgrowths may 
develo[». The appearance of the joint may resemble that of tubercular 
arthritis, but it is really a condition of osteo-arthritis caused by the joint 
haemorrhage. The third stage is that in which after absorption of the effusion, 
adhesions and marked organic changes occur, so that impaired movement 
and sometimes ankylosis result. An X-ray examination will now reveal 
'•lianges similar to tliose of advanced osteo-arthritis. The joint aflections 
of haemophilia require rest and the general treatment recommended for the 
disease. Local treatment must be applied with great care, since fresh 
lifemorrhagos are Iial»Ie to occur into the joint affected. 

PURPUUA. — Joint aflections occur in association with purpura, and these 
may be classified into the two grouy)s : 

(a) Purpura simplex, in which the eruption may be accompanied by joint 
})ains and sometimes swelling from effusion, which quickly clear up with 
rest and a j)propriato general treatment (see p. 726). 

{})) Purpura rheumatica, seuetimes called Schbnlein’s disease. Joint 
y)ains are an early symptom, and swelling of the neighbourintj joints occurs. 
Tile arthritis is caused bv svnovial effusion, and clears up without nny per- 
manent organic clianges resulting. 

Vll. ARTHRITIS ASSOCIATED WITH ‘DETlClKNf Y DISEASES” 

— In infantile sciirvT periosteal haunorrhages are common, and 
sometimes hncmorrluigic effusions into joints occur Tn the scurvy of adults, 
swelling of joints sometime.*? occurs, the afTected joint being tense and dis- 
tended, witii a sero-sanguineous effusion. Other signs of scurvy will probably 

79 
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be present, such as the characteristic gum changes, palatal heemorrhages, 
hasinorrhage into muscles, purpuric skin eruption, or a hard brawny oedema 
of the legs and feet. Symptoms of this kind only occur after a dietary which 
for several months has been deficient in fresh vegetables, fruit and fresh meat. 

The treatment of scorbutic arthritis consists in rest of the affected parts 
and dieting with foods of high anti-scorbutic value. 

Rickets . — The bones, e8})ecially at their epiphyseal junctions, are involved 
in this condition, and stretching of the ligaments round the joints may occur. 
Artliritis does not occur primarily in rickets, and anv arthritic manifestations 
are secondary to clianges in the bones and ligaments. 


(B) ARTHRITIS OF OBSCURE CAUSATION 
ACUTE RHEUMATISM OR RHEUMATIC FEVER (see p. 2h2) 

NON SPECIFIC INFECTIVE ARTHRITIS 

This includes the types of arthritis known as rheuiua.toicl arthritis, 
arthritis dfi^isans, ostej^^arthritis, and chronic yillous grthritis. 

It is a disease of objoure ciAUSatipn, but probably due t o an infection which 
is not uniform in origin. It is cliaract<‘rised by changes in the joTiit structures, 
which may involve the synovial membrane, the articular cartilages, the 
bones and^ the capsule, and'* in The perl^ ^f structurea. Typical cases 
of the above types of arthritis differ in their morbid appearances, but great 
similarities are present in all, and a case belonging in its early stages to one 
type may in its later stages develop into another. Thus, a case of so-called 
rheumatoid arthritis, or of villous arthritis, may in the later stages of the 
disease develop the typical bone changes of osteo-arthritis. 

The tenUia-*rheam^a..gaMt chrouic articjular rheumaton are also 
used to describe the above conditions ; and since the terminology is so con- 
fusing, and also a source of misunderstanding, not only to the medical pro- 
fession but to the f)iiblic, it would ayipear desirable that the term non-specific 
infective arthritis be used to include them all. 

Etiology. — Much has been written about the causes of (thionic rlnuinuitic 
^aff ections, but the majority of these can only be regarded as j)redis])psing 
conditions and not as true causes. 

Arthritis has a lower iu cidence rate amongst colourecl thajQ white rapps. 
Osier and McCrae, in their American .statislJca, have alluded to the relative 
immunity of the negro race, and this agrees with the writer’s experience 
amongst large numbers of Indian troo})s in Mesopotamia. A family history 
of arthritis is commonly obtained from .sufferers. It does not ap])ear that the 
disease is hereditary, but it seems likely that tliere is inherited a tendency 
for the joints or fibrous tissues to be affected when a person is subjected to an 
exciting infective cause. 7’hus, a streptococcal infection may in one f)erson 
give rise to chronic arthritis, while in another a severe anaemia or an in- 
fective endocarditis may result. 

.% 5 Jii;,has been regarded as a predisposing factor, the frequency in fema^-s 
being stated to be .something like four times that in. rnales. Age : wiiile 
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infective arthritis is rare , under 10 years, ? ill a^ es are aiiscaplible. Dr. G. F. 
Still ias described a form of infective arthritis occurring in children of early 
years, 8 of his first 12 published cases occurring under the age of 3. From the 
age of 20 years infective arthritis has a relatively large incidence for all ages, 
and the small numbers given for advanced ages are to be explained by the 
small population from which they are drawn at these periods of life. 

Cental strain and debility, by lowering the general resistance, predispose, 
if the exciting infective cause is present. Trauma and physical strain may 
cause an arthritis or fibrositis, but this condition will not be progressive 
unless some infective cause is present at the time of the injury. It is 
well known that an injury is often the starting-point of a progressive 
arthritis, and this is commonly the case in osteo-arthritis of the hip-joint. 
Expoauxe tQ.cph^ we damp, and living in houses without proper damp- 
proof courses, particularly in districts where the subsoil is damp and the sub- 
soil water high, all act as predisposing causes Pregnancy and partuntiou 
are sometimes followed by a non-specific infective arthritis. ii is well 
known that an existing infection in the body — for example, pulmonary tuber- 
aulogifl — often undergoes a rapid development as the result of pregnancy, and 
in a similar way a latent streptococcal or other infection may be set up 
and cause a non-specific infective arthritis. This is the probable explana- 
tion of the fistiological bearing of pregnancy on arthritis. Disease of the 
nervous system is not associated with inf(‘ctive arthritis or the various forms 
of fibrositis. The changes seen in the so-called Charcot’s joints of tab^s or 
syringomyelia are due to trophic changes from spinal-cord disease, wTiich, 
together, often with trauma, lead to severe organic changes in the affected 
joints. For many years dietetic errors in food and drink held sway as 
supposed exciting causes. Excess of protein in the dietary, drinking alco- 
holic beverages, sucl) as certain wines and beer, and the taking of acid fruits, 
were all thought to play an iin[iortant part, but the modern view isjhat. 
luetabolic factors have little or no influence in the caii^TIorTy^ uiTective 

The conclusion which forces itself upon one from a close study of cases 
of non-specific infective arthritis is that the real exciting cause is.an in.fec|.ipp, 
the continued absorption of toxic auhatajuces ^Aung rise to the inflammatory 
changes in the joints and fibrous tis.sm^s. It has been my experience that 
in the great majority of these cases a s^eptococc from some focus 

in the body is the exciting cause, thou^ m some cases another organism 
may cause similar effects — for example, the Bacill us C( fU communis group of 
bacteria. Arthritis from specific infectious known, and the various 

examples of this type have been already described. 

Pathology. — The disease, when not associated with a general specific 
imection, is, it is believed, in all cases due to some localised infection of the 
body, generally of a streptococcal nature. The organism causing the 
infection ^ahiiot usually be obtained from the affected joint or tissues, and 
in ail probability the path olo^ca Lch(j>Qi;ea are due to the. taxlua.. absorb ed. 
A very large number of bacferiological examinations of the affected joints 
have been made by numerous skilled observers, but no specific organism has 
bniui found, and generally the results have been negative. Tn a few cases 
a streptococous or a bacillus has been found in the affected joints, but proof 
has generally been wanting that this organism was the primary cause of the 
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arthritis in question. Poynton and Paine isolated from one case of infective 
arthritis a streptococcus which caused similar lesions in rabbits. It appears 
probable that in the majority of cases the affected joints and tissues are devoid 
of living bacteria. This is not surprising, since the causal infection is often 
of a relatively low type of virulence, and often far distant from the affected 
joints. An analogous example is to be found in the pleurisy, with sterile 
I effusion, frequently present over a subphrenic abscess containing pathogenic 
I organisms. 

The cause of an infective arthritis should always be sought for. A careful 
clinical examination of all the organs should be made, but frequently no 
apparent cause is visible. The commonest cause of infection is to be found in 
. connection with the teeth sockets. Dr. Beddard, in October 1918,^ placed 
9p^er cent, of cases of so-called rheumatoid artlucitis in this categqiy, and my 
personal experience agrees with this view. Very commonly the teeth and 
gums appear healthy, and give rise to little suspicion, even after a close 
examination ; but sometimes there may be visual evidence of caries and gingi- 
vitis, and on pressure pus may be expressed from the space between the gum 
and the teeth. It cannot be too clearly realised that the infection which is 
most likely to be the cause of an arthritis and allied conditions is often deeply 
seated near the apex of the tooth and gives rise to no symptoms whatever, 
and pain, swelling and tenderness may be entirely absent. The only certain 
method of examination of the tooth sockets is by means of X-rays ; this 
should be done in every case, photographs of the individual teeth being taken. 
Usually there is definite evif^epce of osteitis, with rarefaction or destructiaii 
of the alveolus, and the most striking evidence of all is the indication of an 
a abscess or granuloma shown in the print by the clear white space around 
the apex of the tooth. This space is inv^ariably filled with pus or granulations 
heavily infected with pathogenic streptococci, and must serve as a constant 
supply of virulent toxins, if not of bacteria, into the blood stream. On very 
many occasions this condition has been associated with infective artliritis 
and the various forms of filuositis. Where arthritis is present and a dental 
origin is discovered, almost always streptococci showing similar bacterio- 
logical characters are found in profusion in the faeces, and in cases of progres- 
sive arthritis after all the teeth have been removed, there is usually found 
bacteriological evidence of a marked streptococcal intestinal infection. The 
streptococci causing arthritis usually belong to the “ viridans ” group, and 
sometimes haemolytic streptococci accompany these. Intestinal infections 
may, apart from dental infections, give rise to arthritis, but in such cases 
there is generally evidence of attacks of entero-colitis with diarrheea aiid 
loose stools containing mucus. The causation of dysenteric artliritis by 
bacillary dysentery has been mentioned. In this country intestinal infections 
are uncommon primary infective causes of arthritis. 

A septic,a<mdijioaof the toiisils^§p<ij4epQids, of streptococcal type, may 
give rise to arthritis and allied conditions. A careful examination of the 
tonsils should always be made, and if unhealthy looking, pressure should 
be applied to see if pus can be ex]>rcssed. The and nasal 

^ ai mises should be carefully examined by illumination and other methods for a 
r** possible source of infection. The uterus, and genital organs also should be 
examined. In my e,xperi^nce infections organs, apart from 

* Tranaaetions Medical floeieiy of London. 
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gonorrhoea the cause o! arthritis and allied conc^tions. Any 

f ocus of ji^ppuratiQ n 'may act as the cause of a general infective arthritis ; 
tfius, iuleiited^TOURds Q? a suppurating joint may give rise to a non-suppurat- 
ing general arthritis (McCrae). 

The morbid changes in the joints in this condition have been described 
by Strangeways and others. Briefly, they consist of swelling and hyper^pjjia 
ol^el^ '^Q^ovial n^mbranc, and in the villous form this may attain a high 
degree of proliferatTon! TChe fluid in the joint is slightly turbid from the 
presence of small fibrous deposits, and usually contains lymphocytes and a 
few polynuclear cells. Later^ the capsule of the joint becomes involved, 
and inflammatory processes are set up which may go on to thickening and 
contraction. The jcartilage of the joint becomes affected, the surface being 
roughened and irregular with small elevations, and may become the seat of a 
fibrous tissue degeneration, with blood vessels spreading through it. The 
cartilage becomes thinned and may almost entirely disappear. 

Atrjppjdc changes occur in the bones, and the density becomes diminished. 
At the apposed simaces absorjition occurs in advanced cases, and at the peri- 
phery osteophy tic outgrowths of softish bone, so that a mushroom appearance 
may be produced. In the synovial fringes, thickened fibrous nodules, partly 
calcified, may develop, and these sometimes become dislodged, forming loose 
bodies in the joint. In extreme cases a fibrous or partly bony ankylosis may 
result. The changes to be seen in X-ray photographs are rarefaction of the 
i n yqJ y ed imne a nd, a. fuzzincss of the articular surfaces, as if a very thin layer 
of fine cotton-wool covered them, due to the irregularity of the surface of the 
bone in consequence of the changes described. The clear space between 
the opposed bones is diminished, as a result of cartilage absorption. Xoose 
osteophytes may be seen in some cases. Lipping of the bones or slight out- 
growths may be visible. 

Symptoms. — It cannot be too strongly insisted upon that the most careful 
examination must be made to determine exactly what structures are affected. 
Each joint should be carefully examined for evidence of swelling, X>ain on 
movement, and crepitation, creaking or grating. A careful examinallon 
s15ould also be made of the bursas around the joints of the tendons and of the 
tendon sheaths. The freedom of movement in all directions of each joint 
should be carefully tested and any limitation noticed. 

Some cases begin with an acute onset of pyrexia and general symptoms 
in addition to the local. Such cases of acute infective arthritis often com- 
pletely clear up with rest and treatment after an attack of moderate dura- 
tion. Generally, however, the condition is progress ive, and unless the 
cause of the disease is removed no permanent improvement will result. In 
the majority of cases, however, the onset is_ixj5LdloU3_md.gr-a^^ The 
earliest joints involved, are often the metacarpo-carpal joints of the thjmub 
and the phala ng eal or metacarpal or'^carpal joints of the hands, but any joint 
may he primaruy affected. The ten^poro-jixaxillary joint is involved much 
more often in infective arthritic and this is an important point in diagnosis. 
A localised pain m an affected' joint or joints occurs, and this progresses, other 
joints being involved, usually in a comparatively symmetric manner. The 
affected joints show aw filligg signs of effusion, andThere is p ain on move - 
men t and usual ly crepitua; oreaHh g or gra ting axe Mt, In advancedl^j^s 
there may be deforinity_of the jm^hTueho the effusion and to the nyperi 
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ti COpMe d synovial membrane and osteophytio outgrowth?. Th e akin over 
especially of the hands and feet, s ^owa trophic chap geB. auch as 
pallor, s moothness^ thippig g pf the aki n and a tendency to abno igpffj gwg ^ti^p|y 
aiSTdefcctive circulation. The rausdes above ahcf helovv an affected joint 
soon sh ow" m aflved” wasting if the disease persists. Marked .deformity of the 
joints may occur in chronic cases, and tliis is seen especlalTv in the hands, feet, 
knees and elbows, owing to the ankvloais and contracture of tendops round 
the affected joints. TJie tendon rafljexfis over aflected joints are usually 
exaggerated , owingtq the excitability of the reflex nervous arc. The involve* 
ment the joints is usually accompanied by general pain.s, described as 
rheumatic in nature, and no fever may occur, though niglaise, depression, 
headaches, anaeguj^ and debility are usual. Cardiac complications are absent, 
as a rule; and beyond the joint affections and the generaPmalaise and ill- 
health often associated with marked wasting, little is found. 

The 7)10 no - articular form i^sualiyjjccmrs life and often follows 

an injury. It may affect th e h i p or^ shoulders . and is Associated with niaiked 
impmrm^en^f ia.tljQ affected joint. The changes are those of an 

osheo-artFntis, and the muscles waste. The disease does not usually spread 
to other joints. / - ^ 

The vertebral fppn . — Pain and impairment of movement- of the cervdeal 
joints commonly accompany the ordinary types of non~epeciflc infective 
arthritis. In some cases the whole vertebr.ne may be involved, and marked 
fixation of the spine ensues, sometimes with deformity, resulting in the 
bowing commonly seen in old people (apondylitis deformans). An X-ray 
examination will usually reveal osteophytic chahges, and the bony out- 
growths sometimes invol ve the nerve roots, so that in tlicsc cases the pain 
may be so severe as to lead to the development of the drug habit. 

Infective arthritis in children*- was first described bv Still and is 

well known. The disease is associated with ..fever and enlargement of the 
lymphatic glands and sple^, which are sure evidenct‘s of an infective 
origin. 

Prognosis. — In an early case of non-specific infective arthritiB, if the cause 
is discovered by investigations on the lines indicated and is then removed, the 
treatment adopted will in all probability be followed by marked improvement, 
and there is reasonable hope of a complete cure. When the active inflam- 
matory processes have subsided, massage and passive moy^un^uts of joints are 
likely to improve the impaired mobility resulting from the infective process. 
It must be admitted that in the very advanced cases, where the primary 
source of infection has been succeeded by secondary sources, little can be done 
beyond treatment adopted for relieving the distressing symjitorns. In case? 
of long standing the inflammatory changes are often progressive in nature, 
and removal of the primary cause may do little good because the infective 
process is being carried on by a secondary intestinal infection. In an ad- 
vanced case of infective arthntis, the disease is often progressive in nature, 
and all that can be hoped for is to arrest the progress of the inflammatory 
process. 

Treatment. — The most important step is first to find out the cause of 
the infection which has given rise to the arthritis. The measures to be 
adopted have been already indicated. A careful and complete clinical 
examination should be made to discover any possible source of infection, 
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including an X-ray exajnination of the teeth and aec^ory nasal si nuaes and jn 
bacteriological examination of the stools, the urine and naso-pharyngeal swabs. 

In ajQute (}|i3fifl^.with pyrexi^, absolute rest in bed is essential, and complete 
rest of the afiected joints. Local applications of heat, such as qieotrio-light 
battj^, or fonj^^ ^tati ons. iodine poultices, are of value. S alicylatesi which are 
of such striking benefit in rheumatic fever, are of little us eTli^eed, drugs, 
except fqr, the relieLpf pain — such as pyramidon ani^jphenacetin— are not 
of much account. IntcstittaJ antiseptics — such as gimiacol carbonate, gr s . ^ I 
t.d.B,, or oyllin, 111 iii — should be given. A new intestmaranti septic, dimoT" I 
which is said to haVc fifteen times the disinfecting power of phenol and to be 
rion-toxic, may be taken in doses of 2 toigrainsinkeiatip or sugar-coate d ca p - 
sules three times daily. Bier’s treatment is of value until the exciting cause 
has beeh determined ; an elastic bandage is placed round the limb above the 
affected joint, so as to obstruct the veins but not the arteries, and is left on for 
20 minutes daily. In cases without pyrexia, if there are signs of active in- 
flammation in the joint, such a.s redness, heat, swelling, or pain, rest of the 
joint is essential, and local and general treatment as above should be pre- 
scribed. Iodin(^ is of value. Collosol iodine in doses of 1 to 2 drachnas with a 
wineglaasful of water may be given twice daily, and the French tincture of , 
Iodine, winch contains no potassium iodide, may b(' given in doses of 6 mihJnis t 
in water three tiines (Tkily. Iodides, if tolerated, may be given Tnstoad. 

As soon as the source of infection is found, tins should be eradicated, if 
possible Where the teeth are implicated or an aj)ical dental infection is 
present, they should be removed and placed in a sterile vessel for bacterio- 
logical exaruination. In removal of iafected teeth it is important where 
many are im])licated that the extractions should be effected gradually. A 
severe auto-inoculation may follow the extractions, so that it is often safest 
to remove the affected teetli two or three at a time at different operations, 
an ini ri val of 2 or -I weeks being allow'ed bciw'een each. This })recaution 
is j)ariicnlarl y necessary in patients over 50 years of age. A satisfactory 
way of dealing 'svith an apical infection is Gardner’s method of sterilising 
the infected bone area by removal of the alveolar layer over the site of 
the lesion and curetting the diseased tissue, and sterilisation after removal 
of the off(?nding tooth. This involves a cutting operation over the gum of 
the affected part. This method has been used in America, but has not been 
much employed in this country. 

Va^^ine Jr^LmaU is of great value, but it cannot be too strongly 
insisted upon that it must be accompanied by removal of the causal infec- 
tion. The affected teeth should be extracted after guarding against possible 
contamination of the teeth removed with normal streptococcal organisms 
found in the mouth, and a vaccine prepared. A course of at least 3 niqnths 
of vaccine trqatnifiHtJs usually required, with weekly and, later, fortnightly 
doses. It is a wise procedure also to have a bacteriological examination of 
the feeces made, even if a dental streptococcal infection has been found. 
Usually an abnormal streptococcal intestinal infection is also present in such 
cases. It is then an advantage to use for treatment a combined vaccine 
made with equal proportions of the dental and intestinal streptococci. Oyer- 
-yyith y^ccine should be avoided, by commencing with quite small 
doses, which are carefully increaied. In cases where the teeth have been 
removed and arthritis still persists, an examination of the fceces or colon 
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waakings wilJ usualJy indicate a streptococcal infection, and in such oases 
vaccine treatment may give benefit. For further details, see page 45. 

In chronic and sub^QUtc cases, electric li|;ht or radiant heat treatment 
should be given daily or on alternate days, and this should be immediately 
followed by ionisation with iodine ions, a 2 per cent, solution of lithium iodide 
being placed on the lint of the cathode. In cases where much pain is present, 
ionisation with salicylic acid ions is of value. Diathermy is of value Jpr relief 
of pain. 

When there are no signs of active inflammation and the infective cause 
has been removed, massage and movements of the joints are indicated. 
Where the joint movements are much limited, breaking down of adhesions 
under an anaesthetic, or suitable surgical measures may be adopted. 

In pyrexial cases the diet should be mainly liquid. It must be borne in 
mind that most cases of non-specific infective arthritis require a diet of high 
nutritive value, and attention should be directed towards giving a dietary 
rich in vitamins. Milk, cream, eg^s, the unheated juice of fresh lemons or 
oranges, fresh fruits and vegetables,' fish, chicken and meat, may be given 
according to the digestive capacity of the patient. If tolerated, nailk fer- 
mented with lactic acid bacilli is of value in controlling intestinal fermentation. 
Cod-liver oil and malt, or one of its many substitutes now on the market, 
may also be given with advantage. 

In chronic villous synovitis where the above measures fail, opening of the 
joint surgically and removal of the villous outgrowths lias given good results 

Chronic Rheumatism — The term chronic rheumatism is applied to many chronic 
affections in which pain occurs, associated with changes in the joints and fibrous 
structures of the body. So many different affections are loosely denominated “ Chronic 
Rheumatism ” that the term conveys no exact meaning, and it would be better 
abolished 


INTERMITTENT HYDRA RTHR( )SIS 

This is a remarkable and rare condition in which at periodic intervals 
pain and stiffness of certain joints occur, rapidly followed by synovial effusion. 
The swelling of the joints quickly disappears, leaving them in a normal 
condition, but the symptoms recur periodically after iutervala of about 12 
days or more. The condition is to be distinguished from infective arthritis 
during the course of which transient effusions may take place into various 
joints which clear up quickly, but in infective arthritis some of the joints 
show signs of a progressive arthritis with organic changes in the joints 
demonstrable by physical and X-ray examination, and these changes are 
permanent, not clearing up intermittently. 

A very typical case was under the care of Dr. A. P. Luff and myself for 
many years. The patient, aged 64, at the age of 18 and 22 had attacks of 
rheumatic fever. At the age of 47 attacks of intermittent hydrarthrosis 
developed. Suddenly stiffness and pain? occurred in the elbow and knee, 
followed quickly by effusion, which lasted 2 or 3 days, the symptoms entirely 
disappearing, but recurring after varying intervals. At first, intervals of 
three months elapsed between the attacks, but the intervals became less, 
80 that recurring synovial effusions occurred, usually into the knees or elbows, 
at intervals of about 12 days. There was no rise of temperature with the 
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attacks, and between them the afiected joints were perfectly normal. At the 
age of 53 a very severe attack followed undue exertion, and after this there 
was a period of freedom for 5 months. Since that time the attacks have 
regularly occurred at intervals of about 12 days, and have been uninfluenced 
by the internal administration of remedies, such as salicylates, iodides and 
intestinal antiseptics, such as guaiacol carbonate, and courses of thyroid 
extract have had no effect. Autogenous vaccines prepared from the stools 
and teeth have been useless. It is interesting to note that in this patient at 
the age of 62 definite signs of arthritis of the cervical vertebrae occurred, with 
changes demonstrable by X-ray examination ; these were found to be 
associated with a dental infection, and after the removal of the affected teeth 
and treatment with an autogenous parodontal vaccine and the usual remedies 
for infective arthritis, the cervical arthritis gradually cleared up, but during 
this period the attacks of intermittent hydrarthrosis still occurred in the knee- 
joints, apparently quite independently of the infective arthritis of the neck. 
The recurrence of attacks of intermittent hydrarthrosis in spite of all kinds 
of treatment, resembJiiS^thc. similar recurrence of attacks in Quincke s oedema 
(angio-neurotic oadema), and Sir Archibald Garrod, who has made a special 
study of intermittent hydrarthrosis, has called attention to the association 
of the two diseases, one of his cases showing with the joint symptoms accom- 
panying symptoms of angio-neurotic endema. The prognosis in intermittent 
hydrarthrosis is not good as regards cure of the recurrent attacks, but these 
appear to have little effect on the general health, and do not lead to organic 
changes in the joints, though the necessity of complete rest during the attacks 
leads to much inconvenience and incapacity for work. 


HVPKRTHOPHIC OSTKO-ARTHHOPATHY (see p. \ 262 ) 


FIBROSITIS 


.V condition of chronic inflammation of the fibrous structures of the 
body, such as the f^sc^ jB^poneuroses, subcutaneous tissue, ligaments, 
tendons, periosteum, the sheaths of muscles, nerves and important organs 
of the body, may occur and give rise to pain and impairment of movement. 
The general terffl “ JJibrositis is used to cover these affections, and usually 
a special term is used to specify the particular part of the body affected. It 
includes : 

Panniculitis — chronic inflammation of the panniculus adiposus, which 
includes^^ finger pads ” (a localised inflammation of the subcutaneous tissue 
on the dorsum of the phalangeal joints) and “ fibrous nodules ” which may 
form in the subcutaneous tissues in the course of a so-called rheumatic 
infection, also inflammatory conditions of the fasciae, aponeuroses, tendons 
and ligaments {e,g. myalgia), and of the palmar and plantar fasciae. 

Infiammation oftendo)i sheaths — teno-synovitis of various kinds. 

Inflammation of bur see — bursitis. 

Inflammation of the nerve sKedTHf or peri-neuritis, as, for example, sciatica 
and brachial neuritis (see p. 1653). 



1258 


DISEASES OK THE JOINTS, ETC. 


/Etiology. — The atiology of the various forms of fibrositis is in all prob- 
ability identical with that described under infective arthritis (see pp. 1260, 
J 251 ), and a source of infection is to be sought for and eradicated in the same 
manner as in the case of infective arthritis. Exposure to cold^ wet and damp 
and the strain of unwonted exercise or undue exertion, are very likely to cause 
a fibrositis of the fibrous sheaths of the muscles involved. The chronic 
irritation and over-use of tendons and ligaments is a common exciting cause 
of a local fibrositis, such as occurs in teno-synovitis and the Dupuytren’s con- 
tractures so often seen in coachmen and violinists. Pisorders of metabolism 
and dietetic errors appear to play a part in the causation in some cases. 
Fibrositis is an exceedingly conunon complaint, and is one of the most 
frequent causes of bodily pain. 

It is important that a very careful physical examination be made, and 
the exact site of the tender area of fibrous tissue involved should be mapped 
out by palpation and pressure. Care should be taken not to mistake the 
pain arising from some deep-seated disease for fibrositis of the overlying 
structures. 

Panniculitis 

In this condition the subcutaneous tissue of the panniculus adiposus may 
be afiected in a diffuse form covering fairly large areas, or isolated small 
areas only may be involved. The subcutaneous tissue covering the back of 
the neck, the deltoids, and back is frequently afiected over large areas in the 
“ diffuse ’’ form, and on palpation and picking up the skin and underlying 
subcutaneous tissue with the fingers, the thickened and tender area of panni- 
culitis can be discovered. The small fibrous subcutaneous “ nodules,” 
sometimes found in chronic rheumatic infections, arc isolated forms of panni- 
culitis. The jjathology of the rheumatic nodules occurring in acute rheu- 
matism is dealt with elsewhere, and is of a different nature. 

Fit^ger fads"' are small localised areas of subcutaneous thickening, 
commonly seen over the dorsum of the proximal interphalangeal joints. 
They are composed of fibrous tissue, and are important as indicating the 
presence of some infection giving rise to symptoms of a chronic rheumatic 
type. 

Fatcky areas of panniculitis give rise to thickening, and even tumours of 
a fibro-fatty nature. Sometimes in stout people large, diffuse, painful fatty 
masses are formed, and a condition known as Dercum’s disease or adiposis 
dolorosa may result (p. 477). The pain associated With the various forms 
of pamnnuhtis is due to the involvement of the superficial subcutaneous 
nerves in the inflamed areas. 

Treatment. — The treatment of panniculitis consists, firstly, in seeking 
for a source of chronic infection and eradicating it as far as possible. Atten- 
tion to the general health is important, and over-fatigue and exposure to cold 
and damp are to be avoided. Daily massage gives the best results, and it is 
an advantage to combine it with local radiant heat. Hot baths and electric 
light baths are of value. Where much pain is prepent it may be necessary 
to give aspirin, phenacetin, pyramidon, etc. In ‘‘ adiposis dolorosa ” the 
above treatment may be combined with thyroid extract in suitable doses. 
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FlBKOS.ITJiUO#«JfABCT^, ApOKEUROSEB, TenDONS AND LlOAMENTS 

These conditions ar(* very common, and when occurring in the neighbour* 
hood of joints must be carefully distinguished from arthritis. CSose examina- 
tion will show by the impairment of movement and other signs whether a 
joint is involved or not. Local tenderness of the affected areas of fibrositis 
can usually be made out, and often tenderness of the periosteal covering of 
bones, especially in the pelvis, is marked. Fibrositis of ligaments and 
tendinous insertions is often seen. When occurring near joints a peri- 
arthritis may result, the joint itself being free. 

1. V \ A . — 1. Lu mbag o, where the muscles of the loins 
and their Tendinous attacnm^ts an' involved. This condition must be care- 
fully .distinguished from arthritis of the spine, from sacro-iliac disease, and 
from deep-aeated aTJacesses, such as perinephric abscess or those resulting 
from spinal caries. In addition to the physical examination, X-ray investi- 
;z;ition is helpful in cases which do not respond to treatment. 

2. Stiff nwk or toiiicolfy affects the muscles of tlie back of the neck. 
Care must be taken that deep-seated causes of tlo* stiffness of the neck, such 
as retro-pharyngeal abscess, cervical caries, or enlarged cervical glands, are 
not ovorloulTed. 

3. The muscles attached to the back of the skull, or those of the scapula 
and back may be affected, and the names cephalodynia, scapulodynia or 
omodynia and dorspdynia have been respectively^^appried. 

i. Pleurodyri.{ai where tlie intercostal muscles, and sometimes the 
pectorals, serratus magnus, latissimus dorsi, or other muscles attached to the 
ribs, are affected. The condition is usually unilateral, and gives rise to severe 
pain when the affected muscles are brought into action, as on coughing or deep 
breathing. Usually local tenderness can be elicited on palpation ; but careful 
examination is needed to exclude such sources of pain as pleurisy or inter- 
costal neuralgia. 

' 6. The muscles and their attachments in any part of the body may be 
involved, for example, the abdominal muscles, those of the extremities, 
such as the deltoids or adductor muscles, and even the arvngeal muscles. 

Treatment. — The treatment of the above forms of myalgia consists in 
removal of any possible infecting cause, and local treatment, by means of 
massage, baths, etc., and when necessary simple remedies for the relief of 
pain as described. 

2- The pabnar jascia may be involved, and the resulting thickening and 
contraction give rise to Diipuy trends contracture. 

It is rar^ and is often assopiated with the chronic irj;itaTiou 

of the y)alina;r fa^Qia set up_bj _t]je local pressure associated with a liot>Ky 
or bccupatioD. The disease sometimes occurs in families, and may be heredi- 
tary ; but frequently no apparent cause can be found for its development. 

The condition usually commences as a nodular tliickenmg oi the,,p|Jmar 

fascia opposite one of the metacarpo-pbalangeal joints, from which the 
inflammatory condition spreads. The ring and little fingers are most 
commonly affected by the resulting contraction, becoming flexed at the 
metacarpo-pbalangeal joints, the other joints usually being left in a position 
of extension. 
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Medical treatment is of little value, but removal of an infective cause of 
fibrositis may arrest the progress of the disease. Surgical treatment has 
been adopted, but the division of the fibrous bands, though temporarily 
relieving the contracture, is apt to be followed by a recurrence. 

3. The may be iuyoiyed, and this occurs usually. jdLifes. 

insertioOfii«tP_the os calcis^ The condition known as “ painful heel ** gives 
rise to intense pain on pressure, so that the heels cannot be piit to the ground 
without much suffering. In some cases a deposit of bone, which can be 
shown by X-ray examination, forms in the affected area. 

The treatment of this condition should consist, firstly, in removal of a 
possible cause of the fibrositis, and afterwards locaF treatment should be 
ad^t^. The writer has found that the application of leeches freely applied 
to the heel over the affected area has given the best results in obstinate cases. 
Massage, local applications of heat and ionisation may be used. Surgical 
treatment, especially when spurs of bone have been formed, may be necessary, 
but should be avoided if possible. 

Te no-^ ,v^vitis 

The tendon sheaths may be affected. The condition not infrequently 
arises from the chronic type of infection associated with fibrositis or chronic 
rheumatism, and may be quite unassociated with strain or traumatism. It 
is not an uncommon symptom o f gou t. Its occurrence in dysenteric and 
gonorrhoeal infections has been described. The flexor tendons of the hands 
and wrists are the most commonly attacked. Pain, swelling or crepitus 
results. The treatment consists in removal of a possible infecting cause, 
liest, local applications of heat, and ionisation with iodine ions do good. 

Bursitis 

An inflammation of the bursae may occur as part of a fibrositis. It is 
important not to confuse the condition with that of arthritis, but a careful 
physical examination supplemented by X-ray examination, if necessary, will 
prevent this. 

Sub-deltoid bursitis gives rise to pain round the shoulder joint, increased 
by movement, and very careful examination is required to distinguish it 
from arthritis of the joint. Bursitis is not an uncommon symptom of gout. 
The treatment of bursitis is similar to that of teno-synovitis. 


MYOSITIS OK INFLAMMATION OF THE VOLUNTARY 

MUSCLES 

Three forms occur — (1) the suppurative typ e ; (2) the non-suppurative 
type; and (3) myositis ossificans progressiva. 

1. Suppurative Myositis. — In this condition there is a primary in- 
flammation of the affecied muscles associated with the local signs of inflamma- 
tion and the general symptoms of a septic infection. Abscesses form in the 
affected muscles, which require incision, and in the pus obtained pyogenic 
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organisms, such as staphylococci, or less commonly streptococci, are usually 
found. 

2. Non-Suppurative Myositis. — It must be remembered that the 
voluntary muscles are affected in the course of other diseases. Thus, de- 
generation of the striped muscle, known as Zenker^s degeneration, may occur 
in any acute infection of long duration, and it was fifsi obseired in typhoid 
fever. In scuryjj iutra-muscular haemorrhages are very common, and these 
are followed by a chronic inflammation, which usually clears up ; but in a few 
of such cases I have seen suppuration occur. Trichinosis is accompanied 
by a myositis, set up by the encapsulated larvae of the trichina spiralis 
deposited in the voluntary muscles. 

an acute or subacute inflammation of the muscles 
of ilSknbwn origin, which is associated with dermatitis and oedema. The 
onset is usually gradual, and ultimately all the muscles of the body may be 
involved. Pain is an early symptom, and fever of a mild intermittent type 
occurs. CEdema develops over the affected muscles, and is accompanied by 
a dermatitis of erythematous or urticarial type. Sweating is common, and 
enlargement of the spleen usually develops. Owing to involvement of the 
resj)iratory muscles broncho-pneumonia is a late complication. The disease 
is usually progressive, and generally fatal, though some recoveries have been 
recorded. The treatment adopted has been for the relief of symptoms, and 
no specific treatment is known at present. 

A type of the disease in which haemorrhages occur in and between the 
muscles is know n^ ‘V Polymyositis ha3morrhagh^ 

3 . is a progressive inflammatory 
affection of the locomotor system of unknown origin, characterised by the 
dej)osition of boRV substwce^iu the fasci«, muscles, aponeuroses^ tendons, 
ligaments and bones, with resulting ankylosis of most of the articulatrons. 
The disease is rare. It usually commences in early life, and is commoner in 
majj;i^"”'TIiree stages occur in the muscle changes. In the first stage, sw’elling 
and infiltration of the affected muscle with embryonic connective tissue 
occurs. In the second stage, the embryonic connective tissue becomes 
organised and forms ordinary connective tissue, which retracts to a hard 
fibrous mass. In the tliird stage, calcification of the fibrous mass occurs, and 
this becomes replaced by bone. 

The muscles of the. back and neck are generally the first involyed, and the 
vertebral Ugaineuts become ,p^aiffed, so that irregular bony swcilfiyigs occur, 
and deformity and fixation of the spine result. The upper and lower limbs 
arc later involved, the muscles contracting and causing fixation of the joints. 
The muscles of mastication become finally involved and prevent movement 
of the lower jaw. Ultimately the patient becomes helpless and bedridden, 
and usually dies from some intercurrent affection, such as pneumonia, or 
pyaemia resulting from bedsores. The disease is always progresmyg, but is 
usually of long duration, and there may be a cessation In us progress for 
several years. No specific treatment of value is knowm. 

W. H. WiLLCOX. 
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DISEASES OF THE BONES 

H YPERT ROPH IC PULMON A R Y OSTEO-ARTHROP ATH Y 

Definition. — A symmetrical eulargement of the bones of the hands and 
feet, and of the distal ends of the Ipn^ bones, accompanied by clubbing of 
the fingers and toes, occurring in association with certain chronic diseases, in 
which usually the lungs are affected. 

.Etiology. — The primary diseases in the course of which hypertropliic 
osteo-arthropathy may develop are * 

1. Diseases of the lungs, such as (a) Tuberculosis with cavity formation 
and fibroid phthisis'^ (ft) empyema and bronchiectasis; (c) malignant 
disease of the lung, pleura or mediastinum ; and {d) chronic pleurisy, con- 
solidation or fibrosis of the lung, non- tuberculous in nature. 

2. Congenital heart disease, and sometimes chronic heart disease non- 
congenital in origin, 

3. Chronic diseases associated with to^icjcouditions, e.g. chronic dysentery, 
chronic cysto- pyelonephritis, chronic alcoholism, chronic jaundice, as in 
hypertrophic cirrhosis of the liver. Congenital syphilis has been stated to 
be sometimes a cause ; but this is doubtful. 

4. Chronic defects in the circulation of vasomotor origin, e.g. chronic 
forms of Raynaud’s disease. 

5. Tt is said that a neuritis may lead to clubbing of the fingers and osteo- 
arthropathy, and pressure on the brachial plexus by a subclavian aneurysm 
has given rise to clubbing of the fingers on the affected side. 

It appears that in the majority of cases a chronic toxaemia, in conjunction 
with a circulatory defect causing venous congestion, leads to the develop- 
ment of osteo-arthropathy. This combination is found to the greatest degree 
in the lung diseases above mentioned- In some cases a chronic toxaemia can 
be excluded, as, for example, in congenital heart disease, where the circulatory 
defect of itself will lead to marked clubbing of the fingers ; in this condition, 
however, the long bones are not appreciably atfected, and the changes are 
limited to the soft parts of the terminal phalanges, the hypertrophy of which 
leads to the so-called “ clubbing.” 

The disease is said to be eight times more common in males than females. 
All ages may be affected. TJie most striking examples are seen from 30 to 
50; but in congenital heart disea.se and in chronic lung disease in child/ en, 
such as bronchiectasis and fibroid ])hthi.sis, definite signs of the disea.se often 
appear in early life. 
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Pathology. — The bones most frequently affected are the metacarpal 
bones and the first two rows of phalanges. The lower ends of the radius and 
ulna may be also attacked, and more rarely the lower end of the humerus 
and the upper ends of the radius and ulna. In the lower extremities the 
corresponding bones are affected. X-ray examination shows a thin layer of 
newly formed bone diffusely spread over the shaft beneath the periosteum, 
and most marked just above the junction of epiphysis and shaft. The bony 
changes are the result of a chronic inflammation, and the thickening of the 
periosteum and new formation of bone beneath it may be accompanied by 
atroj)hy and rarefaction of the pre-existing bone. There are no bony changes 
in the terminal phalanges, the soft tissues and nails alone being affected. 

Symptoms. — The onset is usually gradual, and little local pain is ex- 
perienced, though stiffness and clumsiness of movements occur. Sometimes 
marked clubbing of the fingers may develop in a few weeks ; but usually several 
months or more (‘]a{)3e before the condition is characteristic. There is a 
remarkable symmetry in the pathological changes, and the ends of the 
fingers and toes show blueness from defective circulation. The nails are 
large and broad and curved, both longitudinally and transversely — the 
so-called parrot-beak. They show longitudinal striation and are brittle 
and easily split. The root of the nail is raised above its bed, and if pressure 
is applied at the root a distinct space between them can be made out. The 
joints in the neighbourhood of the affected bones show swelling, from effusion 
and thickening of the synovial membrane. Osteo-arthritic changes in the 
joints are only present in the severe osteo-arthritic type. The thyroid and 
pituitary glands are normal. 

Three types of cases are seen, but these may be only grades in the develop- 
ment of the extreme form of the disease. 

1. Cases showing only clubbing of the fingers, in addition to the signs of the 
general 'primary disease, — This symptom may disappear if the primary 
disease is cukhI, as, for example, empyema. 

2. Gases showing clubbing of the fingers and painful thickening of the bones 
of the hands and feet, forearms and legs, in addition to symptoms of the primary 
disease. 

3. The “ osteo-arthritis hypertrophica ” type. — The hands and feet become 
greatly enlarged, owing to the l)oiiv changes and thickening of the soft parts. 
The forearms and legs are thickened. The pelvis, sternum, ribs and clavicles 
may be thickened, and the vertebra) may show changes resulting in kyphosis. 
Osteo arthritis occiins in the ])art8 involved, so that movement of the joints 
is ])ainful and difficult. In this type of case the very remarkable changes 
in the bones and joints overshadow the symptoms of the ]>rimarv 
disease. 

Diagnosis.- The disease is recognised by the presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary 
diseases already mentioned. 

Infective arthritis (arthritis deformans) is distinguished by the absence of 
clubbing of the fingers, and by the characteristic changes shown by X-ray 
examination. 

Acromegaly is to be distinguished by the absence of clubbing of the 
fingers ; the kyphosis is more often cervioo-dorsal, whereas in hypertrophic 
pulmonary osteo- arthropathy it is more often dorso-lurabar ; the facial 
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appearance is characteristic ; and in this condition symptoms and signs of 
pituitary disease are usually manifest. 

Prognosis. — The prognosis appears to depend on the primary disease. 
If that can be arrested or cured, there is hope of arrest or improvement in 
the hypertrophic osteo-arthropathy. 

Treatment. — This should be directed towards the cure or improvement of 
the primary disease. Other treatment is symptomatic and similar to that 
adopted in the treatment of infective arthritis. 


OSTEITIS DEFORMANS 

Synonym. — Paget’s Disease. 

This is a rare disease and was first described by Sir James Paget in 1877. 

Definition. — A chronic inflammatory condition, of unknown origin, 
causing enlargement and deformity of the bones affected. The disease may 
affect the head, the clavicles, the bones of the thorax, the spine and the long 
bones, or it may be limited only to one long bone. 

/Etiology. — The condition usually commences at an age over 40, but 
has begun earlier. There are several recorded instances of inheritance of the 
disease, but this is exceptional. Various causes, such as syphilis, cancer, 
atheroma and defects of internal secretion, have been suggested ; but there is 
no reliable evidence that these are of any importance in the causation. When 
the disease is limited to one long bone of the lower extremity there is some- 
times a history. of injury before the appearance of symptoms. 

Pathology. — The changes in the bones are those of a rarefying osteitis, 
involving the central parts, while pari passu there is new bone formation 
beneath the periosteum, so that thickening occurs. The cause of the osteitis 
is not knowm. The bones most often involved in order of frequency are the 
.skull, tibiae, femora, pelvis, spine, clavicles, ribs and radii. The affected 
bones become much thickened, and in the case of the bones of the lower 
extremities the thickening is accompanied by weakness, so that deformities 
re.sult. The skull become'.'’ much thickened, and the circumference may be 
considerably increased. The femur is bent with its convexity forwards and 
the tibiae are similarly deformed, and there may be outward as well as forward 
bowing. The spine becomes markedly kyphotic. 

Symptoms.— Tiie discvise commence.s usually late in life with rheumatic 
pains in the legs, which may be severe, if these parts are involved ; but if 
the skull only is affected the first symptom may be a noticeable enlargement 
in the circumference of the head. When the long bones and spine are affected, 
there may be a considerable reduction in height due to the deformities pro- 
duced. The deformities already described may be noted. There is no rise 
of temperature, and beyond the discomfort caused by the pains and de- 
formity the general health is usually little affected. The disease is generally 
progressive, but not infrequently it is limited to one long bone of the lower 
extremity. Death occurs from some intercurrent disease. 

Diagnosis. — The disease is readily recognised when there is general in- 
volvement of bones. The bowing and thickening of the long bones of the 
lower extremity, the reduction in stature, and the thickening of the bones 
of the cranium, causing the face to assume a triangular appearance, make a 
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characteristic picture. Where, as is not infrequently the case, only one or 
two long bones of the lower extremities are involved an X-ray examination 
is necessary before a diagnosis can be established. In such cases careful 
investigation is necessary by means of clinical observation, e.fj. the Wasser- 
mann reaction for syphilis, to exclude other possible causes of osteitis. 

Treatment. The greatest care should be taken to see that the diet is 
rich in vitamins. Any food infection should be dealt with appropriately. 
Calcium should be given, in the form of lactate internally, or intramuscular or 
intravenous injection of 10 c.c. of 1 per cent, solution of the chloride or by 
other suitable calcium medication. Parathyroid extract is of value in com- 
bination with the calcium therapy. Artificial sunlight treatment is of 
value in raising the immunity and body^ resistance*. 


LEONTI ASJS OSSEA 

This i s ^ yf^jy i :/ i y:e in which there is diffuse hypertrophy of the 

bpnea of the skull. All the bones of the cranium and face niay^ be affected. 
In one form oFthe disease there may be definite bony tumours appearing 
in the skull, which may cause pressure on the brain and give rise to charac- 
teristic cerebral symptoms. 

The differentiation of this disease from the type of ‘‘ osteitis deformans ” 
in which tlie cranium is affected is difficult, and usually rests on the absence 
of involvement of other bones and the involvement of the bones of the face, 
which is uncommon in Paget’s disease. 


OSTEOGENESIS IMPERFECTA (FRAGI LITAS OSSIUM) 

This is a rare condition, in which multiple fractures occur in intra-uterine 
or infantilFliTcl TEFcondition is hereditary in 27 per cent, of cases (Griffith). 
In newly-born infants numerous fractures may be observed. In early life 
fractures may occur with very slight provocation, and the union resulting 
is usually fibrous and net bony, so that marked deformity may result. 
Osteo-malacia may develo[» in these cases, and deficient ossification of 
the bones of the vault of the skull and other developmental defects, such as 
spina bifida or club foot, may be present. When fractures are present at 
birth the infant will probably die soon. In cases where fractures occur 
after some years have elapsed there .is little danger to life, but much defqriifit^ 
rioav rcswlt. 


OSTEO-PSATHYROSIS (FR AGILITAS OSSIUM) 

This is a rare condition, characterised by abnormal brittleness of the 
bon^, which occurs after mfantile life, and in either sex. The disease 
closely resembles osteogenesis imperfecta just described, and when the 
diseases commence in early life either terra may bo applied, for the two 
conditions are identical. It is best to r eserv e the term “ osteo -psa t byroad s 
for cag^ in . 5 Yhiol) the condition commences after infantile life. Abnormal 
8o 
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fragility of the bones occurs in old age, and in such diseases ns syphilisjj^aiKifij 
and diseases of the nervous system, as tabes dorsalis, general paralysis of the 
insane, and chrome insanity. Chronic wasting diseases may be accompanied 
by an abnormal tendency to fracture. These conditions are not examples 
of the disease under consideration, and they must always be excluded before 
a diagnosis is made. 

iEtiology. — Osteo-psathyrosifl occurs equally in both sexes. A history of 
inheri lance from generation to generation is common, and several members 
of one family may be affected. 

Symptoms. — General health of the sufferers is good ; but fractures 
occur from very slight causes, such as a slight blow or fall, or even turning 
over in bed. Fractures of the jaw may result from the act of chewing. 
These lesions are not usually accompanied by ])airi, and union of the frag- 
ments occurs with the formation of callus. Owing to faulty positions after 
union, marked deformities are common. 

Prognosis. — The disease does not a])pcar to shorten life, and in some 
cases the abnormal tendency to fracture greatly diminishes as age advances. 
Great disability is, of course, experienced by sufferers from this disease. 

Treatment. — This is largely precautionary, the utmost care being taken 
to avoid the occurrence of fractures, and when these occur they should be 
carefully treated on surgical lines, so that deformity may be preventotJ. 
Phosphorus has been recommended internally. 


OSTEO MALACIA (FRAGILITA8 OSSIUM. MOIdJTlES OSSiUM) 

Definition. — A chronic disease, occurring usually in females, characterised 
by decalcification and weakness of the bones, with resulting bending or 
fracture and deformity. 

/Etiology and Pathology. — Geographical distribufion . — Osteo malacia 
occurs, but rarely, in most parts of the world. In certain districts, however, 
it is relatively common, for example, in the Olona valley near Milan, and 
Calabria in South Italy, in the north-western district of Switzerland, and in 
certain diwstricts of South Germany and Austria endemic areas have been 
observed. The disease is very much commoner in women, probably occurring 
at least twenty times as frequently as in males. Heredity plays no part. 
In the majority of cases the symptoms begin between the twentieth and 
thirtieth year ; but occurrences earlier and later are recorded. Defective 
hygienic conditions and lack of suitable food are said to predispose ; but the 
disease is not limited to the poorer classes. 

There appears to be a definite relationship between the disease and the 
ovarian function. Its much greater frequency in women bears this out. 
Fehling asserted that the disease was due to a morbid condition of the 
ovaries, and on this assumption oophorectomy has often been performed 
with, in many cases, beneficial results. The ovarian theory, however, 
does not explain the rare occurrence of the disease in men, nor the form of 
osteo-malacia occurring in children. 

It has been stated that endocrine insufficiency is an aetiological factor in 
osteo-malacia and allied conditions, and defective suprarenal function has 
been said to be a factor in their causation in some cases. 
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Infective causes have also been stated to predispose, and in some cases a 
severe attack of pjjerperal, typhoid or scarlet fever, etc., has preceded the ' 
development of osteo-inalacia. The occurrence of pregnancy or repeated 
pregnarjcies appears to predispose. Morbid conditions of the thyroid and 
paratli yroid glands [lavr ixani stated to be causative far-opy ; but this is not 
proven. 

The bones affected are soft, and can often he heritor cut without difficulty. 
The bone tissue is much reduced, and the marrow is yellow or fatty, and may 
show' liyperremia. The periosteum is tliick and hyp^uiemic, and the surface 
of tile bone beneath is rough, aud the bone more porous than normal. 
Formation of new bone does not occur, and the absorption of the 
calcium salts in the affected parts leaves tiie bony framework fibrous and 
decalcified. The bones most frequently affected are those of tlie pelvis, 
and next in order come the vertebrae, the bones of the thorax, tiioae of 
the low’cr extremities, those of the up|)er extremities, and, lastly, tiie bones 
of the head. Tlie pelvis may show marked deformity, tlie sacrum being di.s- 
plaoed forwards and the acetabula pressed upwards and inwards. The ribs 
may show numerous fractures, and the sternum be much hent. The long 
bones may show deformity and fractures. The rnu.scles are atrophied aud 
may .show marked degenerative changes. The joints are not atlected. The 
ovaries have been found to show degenerative changes, but these are not 
constant. 

Symptoms. — The onset may be insidious, so ttiat the disease is not re- 
cognised until far advanced. Pain in the pelvic region, back, thorax and 
extremities occurs early, and is of an aching or neuralgic type, ronderness 
on firessnre over tlie altcctcd bones may he present. Deformity of the spine 
or lower extremities may be observed, and fractures of bones from very 
trivial caus('s attract attention. The occurrence of pregnancy and the 
examination c<)nse(]iient on this lead commonly to the recognition of the 
pelvic deformity and the disease wliich ha.s given rise to it. General weakness 
occurs, and the muscles show atrophv and often fibrillary tremors. The 
urine contains an excess of fihosphates and calcium salts, and there is a 
tendency to the formation of renal calculi, wliich give rise to distressing s.t racks 
of renal colic. 

Tlie course of the disease may be fairly rapid, lasting several months, but 
usually it extends over several years. The patient is bedridden, and fever, 
sweats, wasting and cardiac symptoms occur, spontaneous fractures and 
bedsores adding to her discomfort and to the difficulties of nursiug. 

Treatment. — Attention to the general hygienic conditions is of import- 
ance. The diet should be liberal and comprise foods rich in calcium, salts 
and phosphorus, such as milk, eggs, hsh, sweetbreads and meat. Calcium 
salts, especially the glycero-phosphates, may be given ; but though of value 
on theoretical grounds, they have been found to be of little benefit. PJhPS- 
phonis has given the best results of any drug employed, and a course of 
3 months or more is advisable. It may be given in solution in almond oil 
1 in 1000, in daily doses of one teaspoonful after food, or pil. phosphori of 
strength 1 in 100 may be given in doses of 1 or 2 grains three times daily 
after food. Epinephrin and suprarenal preparations are claimed to have given 
good results in some cases. 

Where improvement does not follow medicinal treatment and the disease 
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is steadily progressing, oophorectomy is indicated. Should pregnancy 
occur in a patient suflPering from osteomalacia, artificial abortion is justified 
and advisable, since the changes occurring during pregnancy usually 
lead to a rapid development of the disease. Lactation should not be 
permitted. 


ACHONDROPLASIA 

Synonyms. — Chondro-dystrophia ; Micromelia fcetalis. 

Definition. — A disease usually of foetal life characterised by shortness of 
the long bones, trident hands and large head. It depends on interference 
with endo-chondral ossification, especially at the epiphyseal junctions of 
the long bones. 

./Etiology. — The disease may be transmitted through the male line, and 
its occurrence in three generations has been recorded. Delivery in achondro- 
plasic women usually necessitates Caesarean section, and this tends to prevent 
transmission of the disease by the female. The disease may occur in several 
members of the same family. It has been stated that females are more 
often affected ; but Rolleston’s series of 100 cases showed an almost equal 
distribution (53 males and 47 females). 

Pathology. — A fibrous tissue invasion takes place from the periosteum 
into the area between the diaphysis and eyuphysis of the long bones, and this 
more or less completely prevents the endochondral ossification at the epi- 
physeal junction which is necessary for longitudinal growth. Consequently, 
growth in length of the long bones is prevented, though increase in thickness 
can take place from periosteal deposition. The long bones show symmetrical 
exaggeration of the normal curves and are strongly laid down. The scapula 
is dwarfed and the glenoid fossa too small for the head of the humerus. The 
clavicles are not affected. The fibula shows much less shortening than the 
tibia, so that great bowing of the former results. The pelvis is distorted 
and ill-shapen, the sacrum being tilted forwards. The development of bones 
with a membranous matrix is not impaired. The ribs show a well-marked 
rosary, the prominence at the junction of the rib with its costal cartilage 
being due to an overgrowth of bone, which surrounds the end of the cartilage 
in a cup-like manner. The skull is Little affected in its total size, since the 
membrane bones develop normally. At the base of the skull early synostosis 
of the basisphenoid and occipital bones leads to shortening of the base and 
to a narrowed funnel-shaped foramen magnum. 

The true causation of the above changes is unknown. A relationship to 
cretinism and rickets is not now accepted, and there is no evidence that 
tuberculosis or syphilis has any part in the eotiology. Some writers have 
suggested that achondroplasia is the result of a maternal toxaemia acting on 
the foetus, but the nature of this has not been explained. 

S3rmptoms. — The subj ect of achondroplasia is more or less dwarfed. The 
head and trunk are about normal in size, but the extremities are much 
shortened, and with the arms at the sides the fingers reach little below the 
crest of the ilium. The humerus and femur are relatively more shortened 
than the other bones of the extremities, so that the proximal segments of 
the limbs show the most marked shortening. The hands are short and trident- 
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shaped, the fiugers being almost equal in length. Lordosis of the lumbar 
spine is marked, owing to the tilting forward of the sacrum. The scapulre 
are short and the fibul© curved with the convexity outwards. The contracted 
pelvis in females may give rise to difficulty of labour or necessitate Caesarean 
section. The general health is not afiected, and the subjects of achondroplasia 
are usually strong and of average intelligence. 


OXYCEPHALY 

Definition. — A cranial deformity in which exophthalmos and optic 
atrcmhy develop. 

The condition is usually present at birth, but in some instances it may 
develop from the second to the sixth year. It appears to be caused by pre- 
mature synostosis of certain of the cranial sutures, especially the coronal 
and sagittal, but why this should occur is not known ; as a result of the early 
union of the sutures the growth of the vault of the skull is restricted in its 
antero-posterior and transverse diameters, the necessary space for the brain 
being ootained by compensatory increase in the height of the skull. The 
anterior fontanelle appears to close later than the normal time, and its site 
is marked by a slight protuberance, over which the bone is thinned. The 
forehead is much increased in height and the supraorbital ridges are feebly 
marked, the hairy scalp being much raised up. Owing to the abnormal 
growth of the cranium and increased intracranial pressure caused by the 
growing brain, headaches occur, and the eyeballs become pushed forwards, 
causing exophthalmos. Pressure on the optic nerves and chiasma leads to 
progressive optic atrophy, with gradual impairment of vision. The sense of 
smell may be lost, owing to pressure on the olfactory bulb and nerves. The 
intelligence is usually not afiected. 

Medicinal treatment is of no value, except for the relief of headache, for 
which phenacetin, aspirin or pyramidon may be given. When the symptoms 
of intracranial pressure become marked and optic atrophy is commencing 
or progressing, a decompression operation iS advisable. 


W. H. WiLLCOX. 
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DISEASES OF THE SKIN 

I INTRODUCTORY 

In order that the diseases which affect the skin may be understood it is 
necessary to give a brief account of the anatomy, physiology and general 
pathology of the skin. 

Anatomy. — Tlie skin is a fibrous structure varying considerably in 
thickness in different parts of the body and covered externally by several 
layers of epithelial cells. On section its main bulk is seen to be made up 
of white fibrous tissue bundles running chiefly parallel to the surface and 
bound together by thin fibres of elastic tissue. The surface of this fibrous 
mass, which is called the dermis, is not level but is surmounted by a number 
of finger-likc projections, called papillae, which fit into corresponding depres- 
sions or pits on the under surface of the epithelial covering which is called 
the epidermis. 

In the fibrous stroma of the dermis blood vessels, lymphatics and nerves 
ramify. The arteries form a plexus of large vessels at the junction of the 
dermis with the subcutaneous fatty layer and from this deep plexus arteries 
pass upwards, frequently near hair follicles or sweat ducts to which numerous 
twigs are sent, to another superficial or sub-papillary plexus situated just 
below the bases of the papillas. From this smaller vessels pass upwards to 
end in the papillae. The veins follow a similar course in the opposite direction. 

Lfjmph circulates freely in the spaces between the cells of the epidermis 
and the fibres of the dermis, but definite lymphatic vessels are also found in 
the papillae and in the dermis, accompanying the blood vessels. 

The nerves of the skin are both medullated and non-mediillated. They 
also follow the course of the blood vessels and are distributed to the hair- 
follicles, sweat and sebaceous glands, blood vessels, arrectores pili muscles 
and to the connective tissue bundles in their })assage through the dermis. 
Losing their medullary sheath in the sub-papillary layer some fibres pass up 
and are distributed to the papillae and to the basal and mucous lavers of the 
epidermis, while other medullated fibres end in curious whorls in the papillae, 
which are called the touch corpuscles of Metssnei ; a few end in small ovoid 
bodies, known as Pacinian bodies, in the subcutaneous tissue. 

The epidermis consists of several layers of cells, varying considerably in 
thickness in various parts of the body. The. layer nearest the dermis consists 
of regular cubical colls to which it is intimately attached, and it is from 
this layer that the rest of the epidermis is developed ; it is spoken of 
as the stratum qerminativiim or basal layer. The layers above this consist 
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of cells in various phases of transformation into horn cells, which are seen 
in their final form in the outermost layers. Above the basal layer there are 
several layers of largo polyhedral cells with large nuclei and a spongy cell 
substance ; they are bound to one another by fine fibrils from which they 
have obtained the natno “ prickle ” cells ; this is the mucous or Malpighian 
layer. Above this are one or two layers of lozenge-shaped cells, lying 
parallel to the surface of the skin, whose protoplasm contains large deeply 
staining granules, giving to it the name granular layer. Then comes a thin 
transparent layer, the stratum lucidum^ and above this the horny layer. 
Here the cells have lost their nuclei and protoplasm, and consist only of a 
cell capsule which has been converted into a highly resisting substance called 
keratin ; the cells are intimately bound together and can only be separated 
with great difficulty. Thus a strong protective layer is produced which can 
only be destroyed by strong acids or alkalis or by v iolence. 

Dipping down from the epidermis into the dermis are certain ejdthelial 
structures, the hair follicles with their sebaceous glands, and the sweat glands. 

The hair follicles are pockets of epithelium which contain in their walls 
all the layers of the epidermis in a modified form. They penetrate the whole 
thickness of the dermis and often pass into the subcutaneous tissue for some 
distance. The hairs grow from enlarged papillae at the bottom of the pits 
and also consist of modified epidermis, so modified that the cellular structure 
is only visible on the outer layers formed of superimposed scale-like cells, 
the cuticle of the hair ; the remainder of the hair structure consists of an 
outer fibrous part, the cortex, and a more succulent centre, the medulla. 
Hairs are present all over the skin except on the palms and soles, and vary 
very much in size. Their ordinary characteristics need no description. The 
hair folUcle is inserted obliquely in the skin, and on the aspect where it forms 
an obtuse angle with the surface, a small band of unstriated muscle, the 
arrector pili, is found, attached below to the hair follicle near the papilla 
and above to the fibrous tissue underlying the surface epidermis. This 
muscle on contraction erects the hair. 

From the same side of the hair-follicle, and lying between it and the 
muscle, so that it is compressed when the muscle contracts, is found a 
sacculated gland growing out of the follicle ; this is the sebaceous gland It 
secretes an oily substance which lubricates the liair and the skin surrounding 
the follicle. The secretion is produced by fatty degeneration of the cells of 
the gland itself, and is expressed by contraction of the arrector pili muscle. 
These glands vary much in size and in some cases far exceed tliat of the hair 
follicle ; in this case they often open directly on the surface of the skin in 
common with the hair follicle. They ;.ire most developed on the face, back, 
chest and scrotum. 

The oilier epithelial appendages are the sweat glands, which are found 
everywhere in the skin. They are tubular structures which pass down to the 
lowest part of the dermis or into the subcutaneous tissue and end in a coil, 
the sweat or coil gland, the straight portion passing to the surface being the 
sweat duct. Both the duct and gland consist of a sinizle layer of cubical cells 
which becomes continuous with the basal layer of tlie epidermis. The duct 
has no special epithelial lining through the epidermis. Involuntary muscular 
fibres, which expel the secretion of the gland and are under the control of 
special pilo-motor centres, are present among the coils of the glands. Tht^ 
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secretion of the gland is a true secretion and is not produced by degeneration 
of its cells, as in the case of the sebaceous glands. Certain large sweat 
glands, called apocrine glands y occur in the axillae, nipples and pubic region, 
which do, however, show breaking up of the cell protoplasm during activity. 

The only other skin structures that require mention are the nails. These 
are simply modifications of the horny layer of the skin. The nail grou e fron\ 
that portion of the nail bed which is partly hidden by the nail fold and 
partly seen as the lunula of the nail, which forms a pale half- moon shaped 
area above that structure ; this area is called the matrix. 

Physiology and Pathology. — The functions of the skin are four in 
number — (1) It forms a protective covering over the whole body; (2) it is 
an organ of secretion ; (3) it is the seat of tactile sensation ; and (4) it plays 
an important part in regulating the temperature of the body. The skin 
also allows of absorption, though this can scarcely be considered one of its 
primary functions. From the point of view of dermatology the two first 
functions are the most important. 

The 'protective f unction is a double one, firstly the skin as a whole lying on 
a loose connective tissue pad, protects the deeper structures from damage 
by acting as a buffer ; secondly, the resistant characters of the horny layer 
protect from irritants, not only the deeper structures, but also the layers of 
the skin lying beneath it, for the moist cells of the body unprotected by these 
dry koratinised cells would perish if exposed even to the ordinary atmosphere. 
Damage to the horny layer is responsible for a very large group of inflamma- 
tions of the skin. 

The horny layer, however, does not act quite alone : it is made more 
impermeable to simple external irritants by the presence of a thin layer of 
oil on its surface which is provided by the secretion of the sebaceous and 
sweat glands. As will be shown later absence or deficiency of this oily 
secretion renders the skin much more susceptible to external irritants. On 
the other hand, excessive sweat secretion from the large amount of water 
it contains may make the horny layer sodden, and therefore more liable to 
damage. Similarly, an excessive sebaceous secretion tends to make the 
horny layer thicker and is an excellent medium for the growth of organisms. 

It must further be remembered that the horny layer does not form a 
complete sheet, but that innumerable invaginations w'hich form the hair 
follicles and sweat ducts are present. These considerably weaken the pro- 
tective power of the horny layer, and it will be found that at these spots 
inflammatory reactions, due to damage of this layer, are most likely to occur. 
It is also practically certain that absorption takes ])lace at these follicular 
openings. 

The secretions of the skin are the sweat and the sebum, the latter of which 
is the secretion of the sebaceous glands. The former is a watery fluid which 
contains traces of sodium chloride and other mineral salts, extractives, and 
a very small quantity of urea and fats. It varies very much in quantity, but 
normally about equals the quantity of urine voided and, therefore, is res- 
ponsible for the removal of nearly 50 per cent, of the total water excreted 
uy the body. The main function of this excretion of water is to maintain 
the temperature balance of the body and, therefore, in hot weather the 
amount of sweat is increased in order to cope with more rapid evaporation 
and so keep the body surface cool, the quantity of urine being correspondingly 
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diminiahed unless larger quantities of water are imbibed. In cold weather 
the reverse is the case. 

The sweat has special interest to the dermatologist not only from its 
lubricating effect on the horny layer, but also from the fact that certain 
drugs are sometimes excreted by it, and it is possible that some of the erup- 
tions caused by the ingestion of these drugs may be produced by their irritat- 
ing action during the process of excretion by the sweat. 

The sebum is an oily secretion whose function appears to be entirely that 
of lubricating the hairs and surface of the skin : it not only helps to protect 
the skin from chemical irritants, but^lso from the actinic rays of the sun. 

The other two functions of the skin, namely, the tactile seme and the 
regulation of temperature^ will have been dealt with elsewhere, and as they affect 
the dermatologist but little, they will not be further considered here. 


GENERAL DESCRIPTION OF SKIN DISEASES 

The bulk of skin diseases fall into two great classes, inflammations and new 
growths. There are in addition certain conditions w'hich cannot be included 
under cither of these headings, and will require special mention, namely, the 
disorders of secretion, of sensation, of the circulation, and of pigmentation ; 
atrophies of the skin and certain congenital abnormalities. It will also be 
necessary to describe the diseases of the hair separately. As so many of the 
inflammations depend upon disorders of secretion, sensation and circulation, 
it is proposed to deal with these first. Before proceeding, however, to deal 
with pathological conditions of the skin, it will bo useful to define the terms 
used in describing clinical manifestations. It must be realised, however, 
that those terms are used very loosely, and are only a convenient form of 
nomenclature. 

A macule is a spot which is not raised above the skin ; it may be vascular 
or pigmentary. The term is usually applied to small lesions up to the size of 
a pea, a larger lesion being called a “ plaque ” or “ tache.” Large sheets 
of redness are generally called an “ erythema.” 

A papule is a solid elevation usually not exceeding the size of a ])ca. If 
the surface is flat and smooth it is called a ” plane ” papule ; if pointed an 
” acuminate ” papule. 

A tubercle or nodule is an elevation usually between a pea and a hazel 
nut in size. The term nodule is also used for small solid swellings in the 
substance of the skin and subcutaneous tissue which do not necessarily pro- 
ject above the surface. 

A tumour is a swelling exceeding a hazel nut in size. It need not 
necessarily be solid, but this term is not usually applied to thin- walled super- 
ficial fluid swellings. 

A wheal is a circumscribed elevation of the skin of a transitory character 
in which oedema is so marked as to force the blood out of the superficial 
capillaries and so produce a dead white elevation. 

A vesicle is an elevation not larger than a pea containing clear fluid. 

A hulla is a similar lesion of larger size ; in other words, a blister or a bleb. 

A pustule is a similar lesion to a vesicle, but contains pus instead of clear 
fluid. 
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A scale is a lamella of the horny layer of the skin. 

A crust is a mass produced by the drying of exudates on the skin. 

An excoriation is an abrasion of the superficial layers of the epidermis. 

A fissure is a crack in the akin. 

An ulcer is a circumscribed loss of tissue involving the whole thicknes's 
of the epidermis. 

A. M. H. Gray. 

11. CONDITIONS PREDISPOSING TO SKIN DISEASES 

A. -DISORDERS OF SECRETION 

Under this heading are included deficiency or absence of sweat and 
sebaceous secretion, and also excessive secretion. 


ANIDROSIS OR DIMINUTION OF SWEAT SECRETION 

This occurs in many diseases, but ia seen in its most marked form in 
xerodermia and ichthyosis. It also is seen in hypo-th}T*oidi8m and in its 
more marked form myxoedema, in the degenerating skin of old peoj)le, and 
in poisoning by certain drugs, of which arsenic is one of the most frequent 
examples. 

The milder cases of hypo-thyroidism show dryness of the skin, dryness, 
brittleness and thinning of the hair. They improve rapidly under the 
judicious administration of thyroid extract. 


XERODERMIA AND ICHTHYOSIS 

These two names are applied to the mild and severe types of the same 
disease. The condition is one of abnormal dryness of the skin owing to the 
almost complete absence of sweat and sebaceous secretion accompanied by an 
overgrowth of the horny layer of the epidermLs (hyperkeratosis). 

iEtiology and Pathology. — The disease is inherited and often occurs in 
several members of the same family. It attacks both sexes equally. The 
disease is usually noticed about the second year of life, but some children are 
born wdth a condition closely resembling it (ichthyosis congenita) : tiiese 
children are frequently premature and generally stillborn. There is no very 
definite evidence as to whether the changes in the epidermis follow^ the 
absence of secretions, or vice versa, or whether both are dependent on a 
common cause ; possibly the overgrowth of the horny layer is an attempt 
on the part of Nature to compensate for the protection usually supplied by the 
oily secretions. Histological examination shows ver)^ marked increase in 
the thickness of the horny layer, which is irregular and grows directly from 
the mucous layer, the granular layer being absent. The sweat glands are 
apparently normal histolo^cally, although they do not function, but the 
sebaceous glands are atrophied. 

Symptoms. — In the milder cases (xerodermia) the skin is dry and rough. 
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and there may tn* a certain amount of branny scaling on the surface. On the 
extensor aspect of the limbs the hair follicles are prominent and contain 
small horny spincR The palms and soles are more lined than normal, while 
the liexiirea of the body show little change. The hair is dry and lustreless, 
and occasionally stunted and brittle, while in a few cases only down grows on 
the scalp. 

In the mure marked cases (ichthyosis) the body is covered with large fish- 
like scales which are firmly adlierent. They may be thin, transparent and 
colourless, or tliick and dark in colour (the so-called alligator skin). In these 
cases the trunk and extensor aspect of the limbs are most involved, the face 
and scalp often showing little change, though the changes mentioned above 
may be present. This dry skin is particularly liable to become inflamed on 
account of alteration in its protective mechanism. 

There is another form in which the disease develops in localised sheets, 
lines or bands (ichthyosis hystriz), but this condition is closely related to the 
linear nasvi and will be dealt with under that heading. 

Prognosis. — The disease y)ersist8 throughout life, and although it can be 
relieved by appropriate treatment it never really gets well. 

Diagnosis. — The dryness of the skin, the origin of the disease in early 
life, and ite persistence, and the presence of fine or coarse scaling with 
the absence of inflammation renders the diagnosis easy. 

Treatment. — This consists in an attempt to replace the natural oil of 
the skin. Frequent warm baths, followed by the application of some oily 
preparation, is usually sufficient. One of the most useful preparations is 
glycerin, ainyli, adip. lana? hydros, aaptes. aeq., to which maybe added 2 per 
cent, or 3 per cent, of salicylic acid if desired. Too vigorous use of soap is 
to be discouraged. 

Some authorities recommend tliyroid extract internally, on the grounds 
that the condition is due to deficient thyroid activity, but the results obtained 
have been scarcely sufficient to confirm this view. 


HYPERIDROSIS 

Definition. — This is a condition of over-activity of the sweat glands. It 
may be general or local. 

/Etiology and Pathology. — Sweating in febrile illnesses is not included 
under this heading. The generalised forms are usually seen in adults, while 
the localised varieties are not infrequently seen in younger people. They are 
both probably due to disturbances of the nervaus system, though it is difficult 
to say that they always occur in neurotic individuals. There is no doubt, 
however, that hyperidrosis is very liable to produce a neurotic condition. 

‘ S3niiptoms. — Generalised hyperidrosis . — In this condition the patient 
Sweats excessively, often on the leaat exertion or excitement. The sweat- 
ing may be so severe that the patient has to change his clothes Several times 
a day — even in cool weather. 

Localised hyperidrosis . — There are certain regions of the body particu- 
larly liable to excessive sweating, namely, the palms and soles, the axill», 
and the genital region and perineum. The sweating is often very excessive, 
and may last for a very long time ; there is, however, a tendency for the 
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condition to diminish with age, it being most marked in the latter half of the 
second and the third decades of life. 

The sweat allows certain saprophytic organisms to grow freely, with the 
result that decomposition takes place, and an extremely offensive odour 
develops. This is chiefly noticed in the feet, and is spoken of as 
Occasionally the sweat is coloured (chrorn^osis), due in most cases to 
bacterial activity. 

The skin constantly soaked in sweat is subject to attacks by irritants, 
bacterial and otherwise, and various forms of dermatitis are frequent com- 
plications of hyperidrosis, especially the forms spoken of as miliaria rubra 
and dy^rqsis (see p. 1289). 

Prognosis. — Legalised cases will generally respond to treatment ; but 
the more severe generalised cases are apt to be very persistent. 

Treatment. — For the generalised cases frequent warm baths are required 
to keep the skin clean. Dabbing oh a weak formabn lotion (1 per cent.) 
is often useful j but care must be taken not to tfSIftt' too freely, as a der- 
matitis may be set up. The general health should be looked to, and all 
dietetic errors and habits liable to cause sweating rectified. Some cases 
benefit by the internal administration of bromides and belladonna. 

The localxscd cuse§i when extreme, are best dealt with by X-r^s. Ten or 
twelve, doses^ each of ^ Sabouraud pastille, given in groups of four doses at 
w^ldy intervals, with intervals of one ot two months between the groTips, 
uslialfy ^ve a satisfactory result. BromidroSis of the feet is best dealt with 
by frequent washing and change of socks, by bathing in weak formalin 
solution, or by washing with lysoform, or other formalin soap. The feet 
should then be freely dusted with a powder of talc containing 3 per cent, 
salicylic acid. 


SEBORRHCEA 

Definition. — By the term seborrhcBa is meant an over-activity of the 
sebaceous glands, resulting in an abnormally greasy skin 

AEtiology. — This condition occurs from the time of puberty onwards, 
^adually diminishing as age increases. It tends to affect certain races and 
families, but is also influenced by the habits of individuals. Gkistrio dis- 
turbance, constipation, anaemia, uterine trouble and the like all tend to 
exaggerate the condition. 

Pathology. —The condition appears to be due to some disturbance of 
metabolism not yet fully determined. Some authorities consider that 
infection by certain organisms play a part, but the evidence is inconclusive. 

SytUptonis. — ^The regions affected are the face— especially the nose, 
naso-labia) folds— the scalp, chest and back. In the milder cases the skin 
is greasy ; in the more severe oases it is thickened— ^ving rise to a muddy 
appearance — and the follicles are patulous. This condition Darier has labelled 
la kerose.’* In other cases the sebaceous follicles are plugged with semi- 
solid sebaceous material. 

Complications. — Seborrheea is the underlying cause of many skin 
affections. Acne vulgaris is merely a more marked stage of the follicular 
plugging noted above. Infection by certain organisms producing sebor- 
rhoBic dermatitis is very common, while the slan is especially liable to 
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ordinary eczema and impetigo contagiosa. Acne rosacea is particularly 
liable to occur in seborrhcBic individuals. 

Treatment. — The general health must receive attention. Diet should 
be regulated to get rid of dyspepsia and constipation ; especially should 
excess of sugars and starches be avoided. Iron and arsenic are indicated 
in anaemia, and uterine troubles should be appropriately treated. Sodium- 
bicarbonate in full doses is recommended as a specific by Barber. 

Frequent washing with soap and water is necessary. Sulphur has a 
marked effect in diminishing the secretion, and especially in preventing 
organisms from growing in it ; it may be used as a powder — sulphur, precip. 
5 parts , pulv. talc to 100 parts ; or as a lotion, potass, sulphurat. ~,i ; sp. 
vin. rect. 51 j, aquam ad 5 viij. 


B.— DISORDERS OF SENSATION 

The disorders of sensation comprise hypersesthesia, anaethesia and par- 
sBsthesia. 

HyjicrcBsihesia is generaUy symptomatic of some organic or functional 
disease of the nervous system, and has little or no importance in derma- 
tology. 

Anmsthesia also is usually symptomatic ; but one form occasionally 
comes under the notice of the dermatologist first, namely, that associated 
with syringomyelia. The individuals affected show anaasthesia with trophic 
changes in the skin of the fingers, often with whitlows and other signs of 
skin sepsis. Further investigation shows the lesions to be only part of a 
more general disease of the nervous system. This type is spoken of as 
Morvan's disease, and is dealt with elsewhere (p. 1 (W)). Localised areas of 
anaesthesia, with redness, are frt‘quentiy an early sign of leprosy (see 
p. 117). 

ParcBsthesia forms the most important group from the dermatological 
point of view, as it includes itching or pruritus. 

PRURITUS 

Under this heading are included those cases of itching of the skin in 
which there is no other obvious dermatosis. It may be general or local. 

Generalised Pruritus 

AEtiology and Pathology. — The causes of general pruritus may roughly 
be classified as follows : 

1. The presence of toxic substances circulating in the blood. For 
instance, in j jabe^e s and jaundice from the presence of sugar and bile-salts 
in the blood. Si i^arly certain ingested drugs, such as opium, will cause it. 
It also occurs in gout and nephritis. 

2. As a symptom of some blood diseases, such as leukaemia and lymph- 
adenoma, before any skin lesions are present. 

SrTfiiAtrophy of the skin in old people, the so-called senile atrophy. 
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4. In a large group of cases in whioli no cause can be found, and which arc 
considered of functiona l origin. 

S 3 niiptoms".— I n tlie majority of cases itching is the only or nuiin 
symptom, but others, such as tingling and burning, may be present. It 
may vary very much in intensity, and may Ixi intermittent, ^me people 
suffer most in hot weather ; but it is more frequent on exposure to cold. Hot 
baths sometimes bring on attacks. In the more severe types the condition 
is most distressing, the patient rarely has any peace, but is constantly scratch- 
ing, it keeps him awake at night, and as a consequence his general health 
suffers and he becomes a nervous wreck. In spite of this, it is extraordinary 
how little sign there is of scratching on the sldn ; some cases show a certain 
number of linear excoriations, but the scratch lesions are rarely as marked 
as they are in the localised forms and in parasitic affections. Sepsis of the 
skin is rarely seen. 

Diagnosis. — It is essential to try and find the cause. Parasitic infection 
should be excluded in the first place, and then internal ailments, including 
the blood diseases. The presence of marked scratch lesions, especially with 
sepsis, suggests a parasitic origin ; the special distribution of parasitic lesions 
will be considered under their appropriate headings (p. 1315 et seq ). 

Treatment. — In the cases in which no definite cause can be assigned it 
is necessary to attend to the general hygiene of the patient. Diet requires 
careful regulation ; alcohol, strong tea and coffee should be forbidden, as 
should all substances likely to produce urticaria, e.g. shell-fish, strawberries, 
etc. ; hot and highly seasoned dishes and excess of nitrogenous food are 
better avoided. Any disturbance of digestion, especially constipation, 
should be treated. Tn bad cases sedative drugs may be required, of which 
bromides, belladonna, cannabis indica and valerian are the most useful. 
Injections of pilocarpine are recommended in dry skins. In cases of sleep- 
essness trional or sul phonal is useful. Opium should be avoided, as, apart 
from other^reasons, it may increase the itching. 

Local treatment depends on the conditions which excite the pruritus : 
for instance, in some cases baths are advantageous, while in others they 
increase the itching. If the skin is dry, as in senile pruritus or when associ- 
ated with xerodermia, oily preparations are beneficial : glycerine of starch 
and lanolin in equal parts, or cocoa-nut oil with a little soft paraffin, are 
useful preparations, especially if 1 or 2 per cent, menthol or carbolic acid 
is added. Liq. carbonis detergens and liq. plumb, subacet. fort, aa 7>ij, and 
milk to 5 viij is often satisfactory. Most cases, however, get most relief 
from alkaline baths and lotions : for the latter liq. potass. 7)i, sp. coloniensia 
5 i, aquam ad gviij answers well. 

It is very important to see that the patient changes his under vest at night. 
Many patients do not do so, and this undoubtedly predisposes to pediculosis. 
Even, however, in cases where no pediculosis appears to be present, cases are 
often cured by attention to this detail. 

Looalthrj) Pruritus 

Certain parts of the body are liable to pruritus : these are the anus, 
Vulva, and scrotum. Other local areas, however, mny be attacked, such as 
the front of the ankle, lower part of the leg, thighs, back of neck and scalp. 
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There is a curious itchy condition, the cause of which is still obscure, which 
attacks the flexures of the body, axilla, elbows, groins and knees, and in 
severe cases thv. neck and face. This latter condition is very common in 
young children, but it may be seen, generally in a more severe form, in 
young adults, chiefly females. 

i£tiology and Pathology. — Most of these localised cases probably start 
from some transitory cause, which gets better; but a vicious circle has been 
started, the scratching bringing on itching, and this causing scratching again. 
In the case of the anus, piles are a frequent cause. Vaginal discharge 
frequently starts a vulval pruritus, as do sugar and other irritating sub- 
stances in the urine. Sweating and friction of clothes, and possibly some 
parasitic condition, such as dhobie itch, may start a scrota] pruritus. 

B'or the other cases it is generally difficult to find a cause, and it is usually 
necessary to treat symptoms. 

Symptoms. — The localised itching is often followed by marked changes 
in the skin from rubbing and scratching. The usual change noted is that 
called lichenif cation, in which the skin becomes thick and rigid, the lines of 
the skin deeper, and the area assumes a dull purplish colour, and on clearing 
up often leaves deep brown pigmentation. This is well seen in the patches 
in the flexures and on the limbs, but is modified in the moist parts, where it 
usually takes on a white sodden and swollen appearance, surrounded by a 
bright red infiamiuatory zone. The surface is often covered by numerous 
excoriations or blood-stained crusts. Occasionally these excoriations may 
become septic, and ulceration may occur. The symptoms are often so severe 
as to affect the patient’s health by sleeplessness and worry. 

Treatment* — The treatment recommended for generalised pruritus is 
often indicated in the localised cases, such as that directed towards obtaining 
sleep. 

The first thing to do is to remove any local cause ; e.g. vaginal discharges 
may require treatment. The bowels should be made to act freely by paraffin, 
saline aperients or enemata ; aloes is better avoided. Irritating food, 
especially coffee, alcohol, curries, etc., should be interdicted. Piles may 
require surgical treatment, and any rectal discharge, fistula or worms should 
be dealt with. All the parts should be carefully washed, mild alkaline 
lotions or weak antiseptics being useful, and afterwards dried thoroughly 
and a talc or zinc oxide powder applied. Further relief may be obtained 
by the application of 1 per cent. ac. carbol. and camphor cream, or 5 per 
cent, oleinatum cocaihse (B.P.C.). If these milder measures fail, the parts 
may be painted with silver nitrate, grs. x, sp. cether. nit. ^i, twice or three 
tifnes a week, and a bland cream or mild alkaline lotion applied. 

The most radical results, however, are obtained by X-rays. Three or 
four doses of J Sabouraud pastille given at weekly intervals to the affected 
area will nearly always remove the itching completely, and the secondary 
changes in the skin will disappear. For localised body pruritus, excellent 
results are obtained by painting the affected parts with crude coal tar, which 
is allowed to dry, and a talc powder applied. This method should not be 
used if sepsis is present. Further, much relief is often given by exposures 
to the ultra-violet rays of the mercury-vapour lamp. 
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C.-~DTSORDERS OF CIRCULATION 

Only certain circulatory disorders have any bearing on skin diseases, 
it we do not include those disturbances associated with inflammation. Those 
which are referred to below usually come to the dermatologist on account 
of secondary changes produced in the skin. 


ACROCYANOSIS 

This is a condition, most frequently met with in young women, though 
by no means confined to them, characterise^d by persistent bliiene^ss of the 
extremities, including the hands and feet, the nose and the; ears. Since the 
introduction of the short skirt, in the case of women the lower half of the legs 
is also frequently affected. The skin of the affected areas is distinctly colder 
than the surrounding skin. Patients are particularly liable to chilblains, 
and to certain types of eruption associated with the embolism of organisms in 
the peripheral capillaries, such as the tuberculides. The condition is appar- 
ently due to contraction of the arteries supplying th(‘ part. The causative 
factor is, however, unknown, but has been variously attributed to deficiency 
of blood calcium or to endocrine disturbance. 

Treatment.- -This consists in protecting tlie affected j)arts from extremes 
of heat and cold, massage, galvanic and faradic baths, medical diathermy and 
general light baths. Some cases improve by the internal administration of 
calcium salts, with or without parathyroid, or thyroid, and pituitary extracts, 
and on cod-liver oil. 


CHRONIC VASCULAR STASIS OF THE LOWER LIMBS 

This condition occurs in almost all individuals approaching middle life, 
and progresses with age. In individuals suffering from varicose veins it 
commences earlier. As a rule no special symptoms are produced, but if the 
skin of the lower part of the leg is damaged — and it is particularly prone to 
injury — it does not heal well, and there is a great tendency for a dermatitis 
to be set up. In some cases, however, the venous congestion causes itching, 
and if the skin in this region is scratched a moist dermatitis is liable to arise, 
which becomes septic, and healing does not readily occur. In these ways 
we have the well-known “ eczema of the leg produced. These cases 
frequently go on to ulceration, and the familiar chronic varicose ulcer of the 
leg is the result. 


ROSACEA (ACNE ROSACEA) 

Definition. — This is a chronic vascular congestion of the nose and 
central part of the face, resulting from dyspepsia and other internal con- 
ditions, and followed by secondary inflammatory changes in the skin. 

-Etiology and Pathology. — The disease is common in both sexes, but 
rathci inoT ^ so in women. It begins usually after 30 , but is occasionally 
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seen before that age. It is generally associated with dyspepsia, usually 
of the flatulent type, thoujj^h in Tunriv cmroh thorn is no very obvious oastric 
disorder. Casw^s have been recorded in which complete achylia gastrica 
was present, or in which there was considerable diminution m the hydro- 
chloric acid in the gastric juice. UU'rine disturbance and the menopause 
are responsible for some cases. Alcohol and strong U‘a drinking are potent 
causes. 

The mechanism of this vascular dilatation is not quite clear. It is gener- 
ally assumed that some toxic substance is absorbed, and acts on the vaso- 
motor system ; but it is more probably a neurosis. The follicular lesions 
are the result of the congestion and of the increased sebaceous secretion 
which the hypersemia causes, as well as of i?icreased activity of the skin 
cocci. 

Symptoms. — The early symptoms are either those of tran.sitory flush- 
ing of the face, or the nose gradually becomes red. Examination shows the 
presence of dilated vessels on the nia? of the nose. Later the congestion 
becomes more marked and not only affects the nose but the adjoining parts 
of the cheeks, the chin and the centre of the forehead. The redness may be 
persistent or remittent ; it is worse after meals There is usually an increase 
in sebaceous s<'cretion so that the skin becomes abnormally greasv. Scattered 
red papules now appear at the folbcular openings, and often a bead of pus is 
seen in them, but no sebaceous plug or comedo. This is the typical “ acne 
rosacea. If the skin is very dry. this pai»ular lash may be absent; but the 
whole affected area may become dry and scaly, especially if exposed to the 
weather, showing that the congestion renders tlie skin more suscej)tible to 
mild external irritants. In other cases, these inflammatorv conditions are 
absent: but the vessels become very dilated, and much disfigurement 
results. In ti:e most severe cases there occurs an overgrowth of skin and 
8ubc\il n neous tissue which converts the nose into a lobiilated tumour — 
rknwphi/ma. A number of oases show a persistent type of conjunctivitis, 
sometimes associated with a keratitis and corneal ulceration. 7^he severity 
of the eye symptoms does not, however, appear to correspond witii that of 
the skin lesions. 

The j)atients caiinplain of few symptoms except dyspepsia and 
Hushing of the face; but the unsightliness of the condition brings them for 
relief. 

Diagnosis. — r be ‘‘acne’* variety must be distinguished from acne 
vulgaris, by the limitation of the lesions on the centre of the face, by the 
underlying congestion and vascular dilatation, and by the absence of the 
comedo. The age is also a help, as acne vulgaris is commonest between 
16 to 30. It must he remembered that sometimes the two conditions occur 
together. In dry “ eczemas ” of the face, the nossibilitv of an underlying 
rosacea sjmuld not be f>verlocked. 

Treatment. — The cause must first be dealt with. A fractional test 
meal ‘Will give useful information as to digestive function. Easily digested 
food, with a minimum of carbohydrates and green vegetables, should be 
ordered, little or no fluid should be taken with meals, and alcohol and strong 
infusions forbidden. Sod. bicarb, grs. xv to xx with a bitter three times a 
day after food is of great help. Dilute liydrochioric acid, hf xx tlirice daily, 
may be given in achlorliydric cases. The non-dysj)eptic cases often do 

8i 
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well on bromides and belladonna. Ichthyol grs. iij to v (in capsules), or 
menthol, gr. i, t.d.s., is often useful. The bowels should be regulated. 

Local treatment should be sedative in the main. In the acneiform cases, 
calamine lotion with 1 or 2 per cent, sulphur applied two or three times a 
day should suffice. In the dryer forms, ccratum galeni (B.P.C.) should be 
applied night and morning. When the veins are much dilated and un- 
pleasantly prominent they may be destroyed by electrolysis or a fine 
pointed cautery. In the cases with much hypertrophy it may be advisable 
to remove some of the overgrown tissue with a knife. This can be done 
without leaving much scarring. 

Of the other disorders of circulation which occasionally come under the 
notice of the dermatologist may be mentioned Raynaud^s disease and 
&rythromelalgia ; but these are dealt with in other sections of this work (see 
pp. 974, 979). 

A. H. Gray. 


III. INFLAMMATIONS OF THE SKIN 

Having dealt with some of those disorders which predispose to inflam- 
matory changes, it is now possible to consider the Inflammatory Diseases 
of the Skin. These may be divided roughly into two great classes: (1) 
The superficial inflammatory dermatoses, due mainly to irritants applied ex- 
ternally ; and (2) the deep inflammatory dermatoses, due mainly to toxic 
substances circulating in the blood. This division is not quite so definite 
as one might suppose, but it is a good basis on which to work. There 
are, however, a certain number of inflammatory dermatoses which 
cannot easily be placed in either group ; these will have to be considered 
separately. 

A.— THE SUPERFICIAL INFLAMMATORY DERMATOSES 

These are produced as a rule by the application of external irritants to the 
skin, but there are a certain number of cases in which the external irritant 
cannot be traced, and in which the general symptoms suggest an internal 
toxin. External irritants may also cause deep-seated inflammatory derma- 
toses, but only when they are introduced through the epidermis ; thus, the 
puncture of the bristles of the nettle may produce an urticaria, the infection 
of a crack an erysipelas, a syphilitic chancre or a patcli of lupus vulgaris. 
Nevertheless, the general rule is that a superficially applied irritant pro- 
duces a superficial dermatosis. 

Plxternal irritants may be classified into the following groups : (a) 
chemical ; (6) heat and cold ; (c) actinic ; (d) bacterial ; and (e) mechatiical. 
This order is chosen because the clinical types can best be explained in this 
way. The reaction of the skin to these different irritants is g<merally of the 
catarrhal type, which is known as “ eczema/* This term has, therefore, been 
used freely to label lesions, but, as will be explained later, is used more rigidly 
in describing cases. 
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etiology and Pathology. — Chemical irritants applied to the skin may 
cause immediate, or primary, local necrosis, but only those reactions of the 
skin to irritants which do not cause local death of the tissues are dealt with 
in this section. Secondary local necrosis does, however, sometimes result 
from such reactions, as in the case of chronic leg ulcer following a varicose 
“ eczema.” 

Chemical irritants applied to the skin produce different forms of reaction 
according to the intensity of the irritant. The reactions also vary consider- 
ably in degree according to the sensitiveness or susceptibility of the subject 
to varying irritants. If an intense irritant, such as a mustard plaster, is 
applied to the skin, the whole area to which it is applied becomes intensely 
red, owing to congestion of the papillary vessels ; the epidermis becomes 
odematous, and if the action is prolonged, small vesicles or even large bullas 
develop under the horny layer. Lesions of this type are spoken of as 
erythematous eczema. ||,j 

If a milder irritant is applied it may only attack the follicles, which are 
the most vulnerable part of the protective mechanism of the skin. In this 
case small follicular papules are produced, which in the more acute cases are 
surmounted by a small vesicle. These papules tend to group together on an 
erythematous base forming circumscribed patches. These are the papular 
and vesiculo-papular eczemas. With some irritants — croton oil, for example — 
follicular pustulation may also occur. The pus in this case is sterile, and the 
lesions dry u]) when the irritant is removed. This constitutes pustulof 
eczema. 

Lastly, there is a type in which the primary lesion appears to be produced 
by cracking of the horny layer. It is seen, for instance, on the face in children 
who dribble, and on the hands of those who use soap and water to excess. 
Under these conditions the horny layer becomes sodden with water, and this 
takes place more readily if alkalis, such as soap, are present. Then the 
skin dries quickly, especially when ex[) 08 ed to the wind, hot sun or a fire, 
and the horny cells tend to separate from one another, exposing the delicate 
mucous layer. In this type scaling first appears, followed rapidly by ery- 
thema. This is one form of squatnous or erythemato- squamous eczema. 

All these primary reactions are liable to undergo secondary changes. 
Thus, liuid may exude from the surface from rupture of the vesicles and 
buihe, producing a wee]nng eruption (eczema rubrum). Or, in the drier types, 
scaling may occur from irregular formation of the horny layer (this is the 
secondary type of squamous eczema). The moist cases may become infected 
with pus organisms, and the exudate may dry in the form of crusts (eczema 
crustosurn). Thickening of the horny layer may occur, especially when the 
paltus and soles are attacked, and this leads to cracking in the deeper folds of 
the skin (eczema rimosum). Occasionally in the lower extremities lymphatic 
obstruction and an overgrowth of the epidermis is produced (eczema verru- 
cosuyn), or even elephantiasis may occur. 

In order to classify these eczematous lesions a little more usefully, it is 
ailviaable not to speak of a superficial inflammation produced by a known 
external irritant as an “ eczema,” but to call it a “ dermatitis,” qualified by 
the name of tlie irritant which causes it, as, for example, “ formalin derma- 
titis.” To use the word dermatitis without qualification is meaningless, and 
not so informing as to use the word “ eczema.” 
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For a large group of cases in which the external irritant cannot be traced, 
or in which it is one of those mild irritants to which every one is exposed, 
such as the air, or the friction of clothes, and also for certain cases in which 
the lesions are disseminated over the body, the term “ eczema is still used 
for want of further aetiological knowledge 


DERMATITIS FROM CHEMICAL IRRITANTS 

These irritants are so numerous that it is impossible in a work such as this 
to attempt to give a complete description of them. They may, however, 
roughly be divided into the following classes: (1) Due to animal poisons; 
(2) due to plants ; (3) due to chemical agents used in medicine ; (4) due to 
chemical agents used in trades ; and (5) due to decomposition of body secre- 
tions. 

1. Superficial dermatitis due to animal poisons is rare, most of the 
reactions being of the deep type, as they are injected by the stings and bites 
of insects. Some forms of caterpillar, e.g, the woolly-bear, however, occa- 
sionally produce an eczematous reaction. 

2. Plants are probably responsible for more cases than are diagnosed. 
The Rhus toxicodendron or poison ivy produces the most marked symptoms, 
but this plant is rarely found in this country. The symptoms are an acute 
erythematous dermatitis, usually with much bullous formation, attacking 
chiefly the exposed parts, face and hands, but also affecting the moist parts 
of the body, the genitals, axillae and flexures. Japanese lacquer, which is 
made from one of the Rhus family, may also give rise to a dermatitis in 
susceptible individuals. The commonest plant in this country to })roduce 
a dermatitis is the Primula ohconica, but other species of the primula may 
attack susceptible individuals. The lesions are similar to those mentioned 
above, but much less severe. Among other plants which may produce a 
dermatitis are Daphne mezerean, oleander, rue, parsnip, daffodil, and 
chrysanthemum, while handling certain woods, such as teak, satin-wood 
and ebony, may produce similar effects. In all doubtful cases of “ eczema ” 
it is well to look for the presence of one of these irritating plants. 

3. Of the CHEMICAL AGENTS USED IN MEDICINE some, such as cantharides, 
mustard, croton oil, chrysarobin and iodine, are used to produce varying 
degrees of dermatitis. (Hhers may produce it unintentionally, among these 
being boric acid, iodoform, sulphur, carbolic acid and perchloride of mercury. 
Fromalin, much used in pathological laboratories, produces a damaging 
effect on the horny layer, followed by a squamous and fissuring dermatitis. 
Sulphur, used in the treatment of scabies, is a common cause of an erythemato- 
squamous dermatitis on the flexor aspects of the limbs, on the abdomen and 
back, and is associated with intense irritation. Further, surgeons, students 
and nurses are apt to develop a dermatitis of the hands from the use of various 
antiseptics. 

4. Trade Dermatitis. - This is very common and the lesions produced 
are often specific. They are very numerous, for a description of the majority 
of which special works should be consulted. Among the more common are 
the soap and water dermatitis seen in washerwomen and in those engaged in 
household dutio*?. This may take the form of a dry fissuring dermatitis on the 
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back of the hands and forearms, or a papulo-vesicular dermatitis in the same 
situation. Its 80 tiolo< 7 y has already been discussed. Grocers and bakers 
are subject to a vesicular dermatitis of the hands, from handling sugar and 
dough ; the so-called grocer’s and baker’s itch. French polishers, photo- 
graphers, leather workers, etc., are frequently sul)j«‘rt to dermatitis from 
articles used in their trades. These affections are usually of the papulo- 
vesicular type. 

An acute erythematous dermatitis alTecting the cx|) 08 ed parts of the 
body has been seen in those engaged in making explosives, while a more 
acute form caused i)y mustard gas ” will be familiar to those who served 
in France during the late war. The lesions in this case closely resemble 
those produced by poison ivy, the same distribution being observed. 

Tar and oil acne . — Tar and various oils commonly give rise to a folli- 
culitis, wdtb a central keratotic plug like a comedo, associated with i)erifolli- 
cular mllamniatory papules and pustules, and found on tho.se parts of the 
body which come into contact with the irritants. 

Grouped comedones. — In infants who have been rubbed witli camphorated 
oil an eruption often occurs about the chest, neck and chin. The lesions are 
stnall black follicular plugs, closely placed, and arc often associated with 
troubhvsonu' inllammatory complication'^. 

Hair dyes. — An acute dermatitis of the face, particularly affecting the 
eyelids, is seen in persons who use certain hair dyes, especially those con- 
taining paraphcmylene diamine. 

Fur dyes. — Certain cheap furs, chiefly rabbit skin dyed with some of the 
phenylene diamine group of dyes, are responsible for a dermatitis involving 
the neck and chin. There is oftem a considerable latent priod between the 
first wearing of the fur ani the ajqx'arancc of the eruption. 

5. Interthioo. — Decomposition of sweat and other body discharges 
may set up a dermatitis, usually of the erythematous type. This is best 
seen in fat women who are not too cleanly in their habits, the lesions being 
found under the breasts, in the folds of the abdomen and groins, and on the 
genitalia. A similar condition is often seen about the napkin region of 
infants. An erythema first appears, the horny layer of the skin becomes 
sodden and is removed by friction of the parts, and a raw oozing surface 
results. 

JacqiieTs eryLheina injaulam. — In some children an eruption consisting 
of pea-sized papules occurs about the prominences of the buttocks, thighs 
and abdomen under the napkin ; the depths of the folds escape. Occasionally 
these lesions spread beyond the napkin area and frequently they are capped 
by a vesicle or crust. It is not clear whether this is a bacterial infection 
or due simply to chemical irritation, but it has to be carefully distinguished 
from congenital syphilis. The condition is spoken of as “ infantile erythema 
of Jacquet.” 


DERMATITIS FROM HEAT AND COLD 

The erythema, followed often by blistering, as a result of a burn or scald, 
is well known. Similar but usually milder and more transient erythema may 
follow exposure to cold. The application of carbon-dioxide snow to the skin 
for purposes of treatment is a good example of the effects of extreme cold. 
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Erythema ah igne. — Frequent exposure to the fire produces a curious 
reticular erythema, followed by pigmentation. 

Erythema pernio (Chilblains). — Chilblains are frequently seen after 
exposure to cold. They occur chiefly in children and old people, and par- 
ticularly in those whose peripheral circulation is sluggish. The lesions are 
salmon-pink to purplish, ill-defined swellings, which occur chiefly on the 
fingers and toes, and which itch intensely. The lesions may ulcerate and 
produce extremely indolent sores. When the helices of the ears are attacked, 
as they sometimes are in old peojde, considenible loss of tissue may result. 
The treatment for this condition is the same as for “ Acrocyanosis ” (see p. 
1280). 

Trench foot. — A somewhat analogous condition was met with in the 
trenches in France during the Great War, in men who iiad to stand for long 
periods in the wet and cold. The feet became swollen and painful, the skin 
was reddened and blistering, and even necrosis occurred. The condition took 
a long time to subside. 


DERMATITIS FROM ACTINIC RAYS 

Erythema solare. — Light, whether from the direct rays of the sun or from 
artificial sources, produces marked inflammatory changes in the skin. The 
8un*s rays produce first a transient erythema which subsides, leaving pig- 
mentation ; but in other cases a more persistent erythematous dermatitis 
occurs, associated with oedema and thickening of the skin and scaling or 
blistering : tliis is the so-called “ erythema solare.” 

Tropical skin . — Exposure to tropical sun for many years may lead to 
atrophy of the skin with pigmentation and warty formation. 

Prurigo cestivale. — A rather rare condition occurs in some childnm in 
which it appears that the sun’s rays are an exciting cause. It consists of 
the appearance on the face and liands of small very itchy papules whicli 
appear during the summer and disappear in the winter. They are not 
always limited to exposed areas, but these regions are always the most 
severely attacked. The condition is a very persistent one, and any treat- 
ment, except protection from the sun’s rays, has little or no effect. 

Hydroa cestivale. — This is a much rarer condition than the preceding 
one and occurs in children suffering from haematoporphyna congenita, though 
not in these cases only. The lesions are blisters, which a})pear on tlie y)arts 
exposed to the sun’s rays, and scars are left when the blisters disappear. 

X~ray and radium dermatitis. — X-rays produce much more persistent 
forms of dermatitis than the sun’s rays. If a slight overdose of X-rays is 
given, an erythema develops in the course of I to 3 weeks, which then gradu- 
ally subsides. If a larger dose is given, the erythema may come on earlier 
and blistering may occur, which takes weeks to get well! Finally, in the 
still more intense burns, necrosis of the skin, with the formation of an 
extremely indolent ulcer, develops. In other cases, atrophy of the skin, 
with telangiectases and pigmentation, occurs, which may, after many years, 
break down into an indolent and painful ulcer, and this may in turn become 
epitheliomatous . 

Radium may produce a similar series of changes. 
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ECZEMA 

A descriptiou of the more specialised superficial dermatosis produced by 
mechanical and bacterial irritants will be left until those eruptions for which 
we reserve the term “ eczema ’’ have been discussed The diagnosis and 
treatment of the dermatoses dealt with in tlie preceding paragraphs, together 
with that of eczema, will be considered at the end of this section. The 
reason for this is because it is probable that the lesions of eczema are pro- 
duced, in part at least, by chemical, thermal and actinic irritants, and that 
pathogenic bacteria do not play an active part,. Mechanical irritants do 
play a secondary r61e, and irritating chemical substances produced by sapro- 
phytic organisms are also concerned, but the latter are really chemical and not 
bacterial irritants. 

Under the term “eczema** are included — (1) Certain cases of derma- 
titis, probably due to chemical irritants, the identity or nature of which 
has not been discovered. (2) Cases in which individuals are so susceptible 
to irritants that they react to mild stimuli that would not ordinarily be 
classed as irritants, such as a slight exposure to the sun, a cold wind, the 
warmth of a fire, or even to the friction of the clothes. (3) Cases which, 
having commenced with a simple dermatitis caused by an irritant, fail to 
get well on its removal and the patient becomes hypersensitive, so that fresh 
patches are produced, either in the neighbourhood of the original lesion or 
in other parts of the body. In fact, apart from class (1) another factor 
is present of which little or nothing is known, and which is spoken of as 
“ susceptibility.” 

iEtiology. — Many views are held a.s to the causes of this “ susceptibility.*’ 
First there is the possibility of an inherited susceptibility or diathesis. This 
may be nothing more than some congenital peculiarity of the skin of which 
a recognisable form is xerodermia, already discussed. Abnormalities of 
secretion and of circulation alter the resisting power of the skin. So, probably, 
do certain toxic states, such as gout and rheumatism ; deficient elimination, 
as occurnng in nephritis ; chronic infections, a.s in pyorrhoea and tonsillar 
sepsis ; digestive disturbances and alcoholism. Disturbances of the nervous 
system, such as teething in infants, uterine troubles and the neuroses, may 
play a part. 

More important, however, is the possible absorption of toxins from a 
local focus of dermatitis producing a hypersensitive ness or an anaphylactic 
condition, .so that a violent local reaction occurs in the skin if the secretions 
from the original focus are brought in contact with other areas. 

Pathology. — In eczema and superficial dermatitis the anatomical changes 
are most marked in the epidermis and papillary layers. There is congestion 
of the papillary vessels, with oedema of the mucous layer, and wandering 
cells may be present throughout the epidermis. Ballooning of the cell of the 
mucous layer occurs and minute vesicles appear. The horny layer is im- 
properly formed, the cells retaining their protoplasm and nuclei, with the 
result that they shrink up on reaching the surface, from evaporation of 
water in the protoplasm, and so scaling is produced. This pathological 
condition is called 'parakeratosis. 

Symptoms. — The general type of lesion found in eczema has already 
been described (p. 1273). It now remains to describe some of the common 
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types of case met with, and this is conveniently done by referring to the 
regions of the body affected. 

Face and scalp . — Eczema of the face of a very definite type is frequently 
met with in infants. It usually occurs in the first year of life. It begins 
with a red irritable spot on one or both cheeks, and spreads fairly rapidly, so 
as to involve the whole face and often the scalp. In the more severe cases 
lesions are found on other parts of the body. The initial lesion is a red 
swollen patch or a group of follicular papules which later develop into an 
eczema of a scaly or weeping type. Itching is always intense but paroxysmal, 
the child rubbing the parts violently with the hands or against the pillow. 
In the moist variety septic infection may occur and thick yellow-green 
crusts form on the surface. Infantile eczema is often very resistant to treat- 
ment and may last from six months to a year, even under careful treatment ; 
it usually dies out, however, during the second year of life. 

In slightly older children a generalised eczematous condition of similar 
distribution, but of a septic type, is seen in association with nasal and aural 
discharge. Small follicular pustules are often present, and blepharitis is 
common. This is really an eczematised impetigo — that is, a direct bacterial 
infection, and not of the same nature as the foregoing, which is non-bacterial 
in origin. 

Another common form of eczema met with on the face in children con- 
sists of sharj)ly ciicumscribed scaly patches, always dry and with a surface 
like crepe. These patches occur in the region of the mouth and nose, and 
can generally be traced to dribbling, running at the nose, the habit of licking 
the lip or smearing the face with a wet finger, or to the use of strong soaps. 
Some cases, however, are of streptococcal origin. It is produced by rapid 
drying of a sodden horny layer as described above, and goes by the name of 
“ pityriasis simplex." 

In adult life, ehpexdaiiy in oldish people, uii acute erythematous eczema 
of the face is apt to develop. It usually appears quite suddenly. The whole 
face becomes acutely red and swollen ; the oedema of the eyelids often being 
so great as completely to close the eyes. In severe cases blistering may 
occur; but usually the acute oedema subsides and scaling ensues. This 
stage may either clear up completely or a chronic eczema characterised by 
redness, thickening of the skin, and scaling may follow. These acute cases 
are often associated with a similar condition of the hands and forearms, in 
fact the parts exposed to the air are most likely to be affected, and this 
condition is particularly prone to occur in cold weather. In some cases also 
a history can be obtained of a coexisting septic dermatitis elsewhere, fre- 
quently on the leg, and in these cases it is possible that some absorption from 
this has rendered the patient susceptible. Once a patient has had an attack 
he is always liable to recurrences, and great care must be taken to avoid 
exposure to extremes of temperature. Cases of this type may be limited to 
the eyelids, and a troublesome and chronic condition develop. 

Occasionally the papulo- vesicular type of eczema is met with on the 
face ; it is not infrequent on the forehead, generally in men under the hat- 
band, and often occurs in those who perspire freely. 

True eczema of the scalp, except by extension from the face, is rare, most 
forms of dermatitis in this region being of bacterial origin. This also applies 
to the ears. 
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Upper limbs. — Tlie hands and forearms also being exposed to the weather, 
are subject to eczemas of the same type. The erythematous type frequently 
complicates that of the face, and runs a similar course. 

Papulo- vesicular eczema of the backs of the hands and the forearms is 
very frequent. It is generally produced by external irritants, whose nature 
can often not be determined. The lesions usually co: yist of rather sharply 
circumscribed red patches covered With numerous vesicles which rupture 
and leave oozing, pitted raw areas of the size of a pin’s head. Sometimes 
the whole patch is considerably swollen with oedema. There is a gn^at 
tendency in this type for fresh patches to appear in the neighbourhood, and 
even on distant parts. 

A chronic form is sometimes met with in tlie palm, chiefly along the 
deeper folds. It begins as an ill-defined red patch, and subsequently marked 
thickening of the horny layer takes place. Owing to its inelastic nature the 
skin cracks and deep fissures are produced, which are very painful and very 
clironic. This type is spoken of as eczema rimosum. 

An acute vesicular form is also seen on the hands, chiefly on the palms 
and sides of the fingers, especially in people whose hands T)crspirc freely. 
Owing to the thickness of the horny layer on the palm, these vesicles are 
very deep-seated, and a[)[)ear like sago-grains in the skin. At first they do 
not rupture, but run together and form large blebs which can often be seen 
to be septic. The attacks usually come on quite suddenly, and the feet are 
often attacked simultaneously ; they occur chiefly in the )iot weather when 
sweating is |)rofuse. This condition is called dysidrosis or cheiropompholyx, 
and was originally thought to be due to obstruction of the sweat ducts, with 
the formation of retention cysts. • This is now known not to be the case, and 
that the vesicles are produced by an inflammatory exudate. It is probable 
that the skin is made sodden by excessive sweating, and this renders it sus- 
ceptible to the attack of some external irritant. A similar condition has 
been observed from handling exploded aerojflane bombs, which shows that 
the condition may be produced by an external irritant. 

A chronic erythematous eczema sometimes develops in the flexures of 
the limbs — particidarly the axilla. This has been tiiought by some to be 
seborrhoeic in origin, and though this has not been proved it is probably 
of streptococcal origin. 

Trunk. — Eczema on the trunk is nearly always secondary to patches 
starting elsewhere, if seborrhoeic dermatitis and dermatitis due to irritants 
such as sulphur are excluded. There is, however, one type to which reference 
should be made. In people who sweat much, and especially in infants, an 
eruption of small vesicles, eacli surrounded by an inflammatory zone, some- 
times appears on the trunk. The lesions appear to be formed around the 
sweat duct openings. This condition is called miliaria rubra, or prickly heat, 
and is probably of the same nature as the vesicular eczema of the hands, the 
mouths of the sweat follicles being softened by the sweat and some irritant, 
possibly a bacterial irritant, causing an inflammation. 

The nipples are sometimes tlie seat of an eczema ; but this is nearly always 
of external origin, either from careless treatment during suckbng, or from 
injury from stays. 

Genitals and anus. — The moist areas of the genital and anal regions are 
liable to be attacked. These are not infrequently secondary to a pruritus, 
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a traumatic dermatitis being produced. On the anus and vulva, thickening 
of the skin, called lichenification, is most common, and has been already 
mentioned. The scrotum is occasionally the seat of an orytheraatoiis derma- 
titis very distressing to the patient, and very intractable. 

Lower limbs . — A special form of eczema is very common on the lower 
part of the legs. It is associated with chronic vascular stasis. It is generally 
met with in middle-aged or old people, but is frequently seen in younger 
persons who suffer from varicose veins, hence its designation varicose eczema. 
It begins either from an infected abrasion which does not heal, or from scratch- 
ing an itchy leg. Once started the inflammation spreads, as the condition 
of the skin does not favour resolution. The extension is often due to ill- 
devised dressings which further lower the resisting power of the skin and 
favour the retention of discharges. An extensive weeping or crusted derma- 
titis, therefore, follows, and this is rarely confined to the leg on which it starts, 
the other soon becoming infected, probably from contact in bed. Owing to 
the poorly nourished condition of the skin, ulceration is very prone to occur, 
and thus the chronic varicose ulcer, so familiar to the out-patient department 
of any hospital, develops. These cases are particularly prone to spread to 
other parts of the body by the mechanism referred to above. 

The feet are subject to the same type of acute vesicular eczema as the 
hands. 

The nails . — The matrix of the nails may be involved in an eczematous 
process affecting the hands and feet, and may either show a marked irregu- 
larity of growth, with roughening of the surface of the nail, or the nail-plate 
may be pushed up from the nail-bed by parakeratosis beneath. 

Diagnosis. — Keeping in view the types of eczema already described, the 
diagnosis of the lesions should present little ditficultv ; to determine the 
cause, however, is not so easy. Efforts must, however, first be directed to 
try and discover an irritant, and if it cannot be found, or if it appears to be 
one of those mild irritants which do not normally produce a skin reaction, 
the cause of the patient’s susceptibility must be investigated. These causes 
have already been discussed and require no repetition. As to the nature 
of the irritant, some help is obtained by the type of reaction and by its 
distribution ; for instance, in an acute eczema affecting the face and hands, 
exposure to the wind or sun or to some irritant, as the primula, is 
suggested. With trades certain parts of the body tend to be especially 
exposed. Lesions affecting the exposed parts and the moist parts of the 
body suggest some strong volatile irritant, such as rhus poisoning. 

Acute erythematous eczema has occasionally been mistaken for erysipelas ; 
but the absence of a sharp line of demarcation, a slowly spreading edge and 
high fever, should render the diagnosis simple. Acute giant urticaria of the 
face is unassociated with redness or vesication. The lesions of erythema 
multiforme are smaller, more sharply defined, and deeper-seated. 

The squamous forms have to bo distinguished from seborrhoeic dermatitis ; 
this is often difficult, but the characteristic features of this latter disease 
will be considered later. 

Ringworm of the glabrous skin tends to occur in circumscribed circular 
patches or rings, and the fungus can easily be found under the microscope. 
A special form occurring in the groins is characterised by its bilateral sym- 
metry, its sharp spreading edge, and the presence of fungus in the scales 
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Pityriasis rosea in extreme forms may lead to confusion, but the acute 
generalised onset, and the presence of some of the typical oval lesions, with a 
collarette of scales attached about a millimetre from the free edge, will usually 
settle the diagnosis. 

Psoriasis is rarely confused, owing to its characteristic distribution on 
the extensor aspects of the limbs, its usual sharply defined patches, and the 
dry silvery scaling, seen even in the smallest papules. A few cases, however, 
of isolated patches made up of small aggregated psoriasis papules may be 
very dilficult to distinguish from localised patches of squamous eczema. 

The moist forms have to be distinguished from impetigo contagiosa. In 
this disease, however, the vesicles are larger and rarely seen, while the pres- 
ence of isolated crusted lesions of varying size, with little or no inflammatory 
zone surrounding them, is characteristic. 

Tiie vesicular eczemas of the hands and feet may be caused by a ringworm 
fungus. This should always be suspected in the chronic spreading cases, and 
must also be looked for in the acute cases. The diagnosis is made by finding 
the mycelium of the fungus in the wails of the vesicles — a task not always 
easy. A curious type of Assuring eczema between the toes is almost invari- 
ably caused by a ringworm fungus. 

The eczemas found in the course, of animal parasitic affections, such as 
pediculosis and scabies, will be dealt with lat-er. 

Progpiosis. -This is always uncertain. Most cases of dermatitis due to 
an external irritant applied on a single occasion get well readily when the 
irritant is removed. Those caused by the repeated application of the same 
irritant, as in trade dermatitis, are apt to be more persistent, while recurrent 
attacks may be extremely troublesome. Once the skin has been damaged 
subsequent attacks are more common and more resistant to treatment. 

Those cases in which some underlying susceptibility exists are always 
apt to be resistant to treatment. 

Treatment. — Pro'^yhylactic.- 'f^lns depends on the. search for the irritant, 
and its removal. The latter is not always possible in case of trades; but 
much can be done to insist on scrupulous cleanliness. It must not, however, 
be forgotten that the use of strong soaps, soda and turpentine to remove 
traces of a man’s occupation are often the cause of the dermatitis. In cases 
where these substances have to be used, by washerwomen, etc., the use of a 
cold cream or some glycerine preparation to replace the grease of the skin 
will prevent a good deal of trouble. 

Eczematous subjects should protect themselves from the sun, cold wind, 
and heat of the fire. 

Local treatment . — This applies equally to the cases of dermatitis due 
to known irritants, and to those we have labelled “ eczema.” The main 
treatment in the early stages, after removing the cause, is to protect the 
skin and to provide soothing application to allay the inflammation. The 
use of soap and water will generally have to be forbidden. 

In the early and acute stages lotions are most suitable, grease in any 
form being badly tolerated. Calamine lotion can be applied frequently 
and allowed to dry on the skin, the powder it contains forming a protective 
dressing over the surface ; it is best used in the acute er3rthematou8 and 
papulo-vesicular form in which there is not much oozing. In the weeping 
cases, lead lotion applied on linen and kept moist is more suitable; it forms 
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an insoluble albuminate of lead which acts as a protective layer. If, how- 
ever, much sepsis is present, it is well first to use a mild antiseptic, baths of 
1 in 4000 permanganate of potash, or lotions of 1 in 4(XX) perchloride of mer- 
cury, or 1 in 1000 acriflavine being very suitable. If these lotions dry the 
skin too much 3 })er cent, glycerine may be added. 

As soon as the acute stage has subsided oily preparations are better. 
It is well to begin with one containing a considerable percentage of water, 
the lin. calaminae (B.P.G.) or linimentum calcis being the type. Ichthyol, 
5 per cent., may with advantage be added in most cases, and if the itching 
is severe 1 per cent, to 2 per cent. ac. carbolic. Later the water can be given 
up and either pure oily preparations as lin. calaniinae co. (B.P.C.), or oint- 
ments used. These latter are not satisfactory if there is much discharge ; 
but this can be checked by painting the surface once every second or third 
day with 2 per cent, to 3 per cent, silver nitrate in sp. sether. nit. 

Once the chronic stage has been reached pastes are the best means of 
applying medicaments. Zinc paste consists of zinc oxide, 25 ; pulv. amyl., 25 ; 
paraff. moll., 50 parts, and makes a firm dressing when spread on linen or 
lint. It not only allords good protection, but allows a certain amount of 
absorption to take place. 

If the chronic cases do not respond to treatment stimulating ])rej)aia- 
tions are required, and can be incorporated in the zinc paste. Ac. pyrogallic., 
I per cent, to 2 [)er cent, ; coal tar, 1 per cent, to 5 per cent. ; or oil of cade, 
5 per cent, to 10 per cent., are useful, and where tiicre is thickening of the 
horny layer 1 per cent, to 3 per cent. ac. salicylic, should be added. Clironic 
dry cases, and even moist ones, if not septic, often do well if painted with 
crude coal tar which is allowed to dry on. X-rays, Jrd of a Sabouraud 
pastille dose, repeated 3 or 4 times at weekly intervals, are extremely valu- 
able in resistant cases, and cause rapid disappearance of the lesions. 

In sfiptic cases the crusts should be removed by warm oil or starch 
poultices, and a weak mercurial or liavine lotion first applied, and after- 
wards a zinc paste containing 3 per cent, ammoniated or yellow oxide of 
mercury. 

The gelatine paste of Unna is very useful in the chronic eczemas of tlie 
leg, after any sepsis ha.s been removed by antiseptic dressings. 

For facial eczema of infants, 3 per cent, crude coal tar in zinc paste, 
spread on a mask and continuously applied, is of great value ; or the special 
tar paste devised by White of Boston, U.S.A., may be employed. 

General treatment. — The patient must be examined for any conditioii.^^ 
liable to lower his general resistance. Septic foci, such as pyorrhoea, or 
tonsillar sepsis, should be removed. In the more acute cases it is advisal)le 
to put the patient on milk diet, and to keep him in bed. In the less severe 
cases a light diet, the avoidance of alcohol, strong coffee and tea, hot and 
highly seasoned dishes, shell-fish, salted meats and cheese, should be pre- 
scribed. Constipation should be dealt with, while intestinal fermentation 
may be met by the exhibition of salol or salicylate of bismuth, grs. x to xv ; 
ichthyol, iqij to v; or menthol, gr. i in capsules three times a day. In 
gouty subjects alkaline waters and colchicum are indicated. 

In the infantile facial cases, the children are usually overfed and some 
reduction in diet is often required. 

In debilitated cases cod-liver oil is of value, while arsenic and iron are 
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helpful when anaernica is present. In acute cases vin. antimoniale, 1T| v, t.d.s., 
has been much recommended. 

Sleep is often disturbed, and will require sedative drugs to allay itching, 
and in the worst cases hypnotics : bromides are useful for the former, 
while for the latter sul phonal, trional and chloral hydrate are among the 
best. Morphine should be avoided, owing to the prolonged nature of the 
cases and to its tendency to increase itching. 


DERMATITIS FROM MECHANICAL IRRITANTS 

Acute dermatitis due to mechanical irritation is best seen in the redness 
and blisters found on the hands after rowing or on the seat after riding, in 
those unused to these exercises. The chronic form shows itself as a thicken- 
ing of the horny layer as seen in the callosities on the hands and feet. The 
form of dermatitis of mechanical origin, however, whicli requires special 
attention here is that [)roduced by the fingers and finger-nails. 

Scratch Eruption 

Constant friction apjjlied to a localised area produces changes in the skin 
of a characteristic type. The skin becomes thickened and loses its elasticity ; 
tlie folds and lines are much exaggerated, aiui the angular areas of skin inter- 
vening become prominent and shiny, resembling the papules of lichen planus ; 
the colour may be the same as the normal skin, or red, but generally purplish, 
and sometimes the surface is finely scaly or warty. In old-standing cases 
much brown '|)igmentation may be present. This condition is spoken of as 
“ lichenifiration,'’'' and is vseon at its best in localised pruritus, already described 
on }). 1’27S. 

Wlieii geiuual irritation is prcvseut the scratch lesions are more diffuse, 
'the finger passing over tlie skin causes contraction of the arrectores pili 
muscles and the follicles are erected ; the next sweep of the finger-nail 
scra]ies tlie top of! the erected follicle and a spot of blood appears, which 
dries a.s a blouil-st ained crust. In bad cases, linear excoriations are produced, 
consisting of a line of blood-stained crusts. If sepsis supervenes, typical 
impetigo contagiosa lesions are produced, and these are particularly common 
in children ; in other cases eczematisation ” occurs — that is, the inflamed 
papules group together to form a patch or patches, which may be dry and 
scaly or may weep. Patches of lichenification may also be found mixed 
with other scratch l(‘sions, while in the most severe eases, ecthymatous 
lesions, boils and linear ulcers may occur. 


C.\LLOSlTIES AND CORNS 

These are localised overgrowths of the horny layer, tlie result of local 
mechanical irritation. A corn differs from a callosity in that the central 
portion shows a much greater degree of overgrowth than the periphery, and 
forms an inverted horny cone which presses on the sensitive dermis, producing 
much pain. A corn may develop from a callosity, but frequently arises 
independently. 
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Symptoms. — Callosities are seen as a iJ^ nless tliickening of tlie horny 
layer over the ball of the foot and on the palms of the hands, in the latter 
situation especially in manual workers. They may also occur in other 
situations. 

Corns may be of two kinds — (1) the hard, and (2) the soft. Tlie former 
are painful, horny elevations, chiefly seen on the feet, and especially in people 
who wear badly fitting boots. The common sites are on the dorsal surface 
of the little toes and on the plantar surface of the great toe and over the 
head of the first metatarsal bone. If the surface layers are removed with 
a razor a central core,’* often stained black or dark brown from hcemorrhage, 
will l-j seen. 

Solt corns are found on the lateral aspects of the toes in the interdigital 
spaces. They are usually lentil-sized raised swellings, covered with sodden 
epidermis and intensely painful. When this superficial epidermis is removed 
the horny plug can be demonstrated. It is well to remember that soft corns 
are frequently found in association with interdigital ringworm. 

Treatment. — Callosities require no treatment. The principal point 
in the treatment of corns is to remove injurious pressure ; this can be done 
firstly by fitting suitably and secondly by takinjg pressure off the corn 

by wearing a ring of spongiopiline around it. The' surface horny layer should 
be pared down with a sharp knife or razor and 10 per cent, salicylic acid 
plaster applied or salicylic-acid collodion painted on, the softened horny layer 
being removed daily. Soft corns are treated by the application of 10 per 
cent, salicylic collodion, followed by bandaging the affected toe to prevent 
friction with its neighbours. Frequent washing of the feet is necessary, 
and the interdigital spaces should be kept dry by powdering freely with talc 
powder, to which 3 per cent, salicylic acid may be added if sweating is a 
marked feature. 


DERMATITIS ARTEFACTA 

This is the name given to self-inflicted lesions of the skin. These are 
usually found in hysterical individuals, who produce them in order to induce 
sympathy, or in persons who are endeavouring to exact compensation or 
to avoid some unpleasant duty. 

Symptoms. — The lesions are produced by various means, such as friction 
the application of strong acids, or alkalis, or of blistering fluid, by lieat or 
by the aid of some sharp instrument. All stages from simple erytliema to 
actual destruction of the skin may occur. They may be single or multiple, 
but are found on parts of the body easily accessible to the hands, and especi- 
ally to the right hand (in left-handed people to the left hand). The lesions 
are very characteristic, especially those in which a liquid agent has been 
used. They have very sharp edges and the outline is angular, unlike that 
seen in any ordinary skin eruption ; and not infrequently irregular patches 
near the main lesions have the appearance of having been produced by a 
spilt liquid. In addition, it may be noted that in the case of the malingerer 
the artefact may simply consist of keeping open an already existing lesion. 

In hysterical cases anaesthesia of the palate has been frequently noted. 

Treatment. — For effective cure the patient must be kept under observa- 
tion, and caught in the act of producing the lesions. This may put a stop 
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to further activities. Otherwise, occlusive dreBsing and mental treatment 
are required. 


DERMATITIS FROM BACTERIAL IRRITANTS 

Many difTerent organisms are capable of producing dermatitis of external 
origin, and the eruptions produced are usually characteristic of the organism 
causing them. These will be described under the organisms concerned. 

STREPTOCOCCAL INFECTIONS 

Tl st reptococcus tends to produce a serous exudate into the akin. If 
it is introduced into the dermis through a crack or puncture, a serous and 
cellular exudate is produced, which is known as erysipelas. If the attack is 
more superficial, the effusion takes place under the horny layer and blisters 
are produced. The most common of these superficial infections is Impetigo 
contagiosa. 

Impetigo Contagiosa 

Symptoms. — This is an affection chiefly seen in children. It affects 
mainly the exposed parts, such as the face and hands. The initial lesion is 
a small pea-sized clear vesicle, which, owing to its superficial position between 
t he horny and mucous layers, has an extremely thin wall and ruptures very 
easily. Before rupture, however, the fluid often becomes turbid, and if cultured 
in this condition contains both streptococci and staphylococci. If cultured, 
however, in the very early stages, pure growths of streptococci may be ob- 
tained. Once ruptured, fluid exudes freely from the base of the blister and 
dries as a crust. The crusts vary in thickness and character according to 
the amount of secondary infection, being thin and amber-coloured if little 
secondary infection is present, but thick and greenish if it is considerable. 
Usually the lesions are numerous ; they are asymmetrical and obviously 
spread by local inoculation. 

When the lesions occur in folds, such as at the angles of the mouth or 
nose and behind the ears, a troublesome fissure is likely to form and generally 
crusting is absent, the fissure being surrounded by a moist, sodden, red 
area. 

The disease is very contagious and children inoculate one another freely, 
any slight abrasion being sufficient to allow the entrance of the infecting 
organism. One particularly common cause is pediculasis capitis, and in this 
case the scalp is usually first affect-ed. In all cases of impetigo of the scalp 
or back of the neck, search should be made for pediculi. 

Occasionally the blisters do not rupture early, but spread centrifugally, 
flattening down in the centre as they progress, and leaving a ring-like bullous 
margin (impetigo circinata). In other cases a large number of bullous 
lesions appear very rapidly, with little or no crust formation (impetigo buUosa). 

Any of these varieties maj^ occur in adults, but the crusted form has 
generally smaller crusts than in children. One of the most frequent areas 
to be affected in adults is the beard region, and impetigo contagiosa is one of 
the forms of so-called “ barber's rash.” 
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Diagnosis. — This is usually easy^ The presence of scattered crusts, 
with little or no surrounding erythema, and the occasional small, very thin- 
walled blister, and an asymmetrical distribution chiefly on the exposed 
parts, is unlike any other condition. 

Treatment. — In most cases the treatment is easy. The crusts should be 
removed by bathing in warm water or by warm olive oil compresses, or in 
bad cases by starch poultices, and the raw surface covered with 2*5 per cent, 
ammoniated mercury ointment. In the more resistant cases, it is advisable 
to incorporate the ammoniated mercury in Lassar’s paste and spread this on 
lint and tie it on. The acutely spreading bullous form is best treated in the 
first instance by pricking the blisters and fomenting with 1 in 1000 acriflavine 
lotion. In very resistant cases, injections of mixed strepto- and staph ylo 
coccal vaccine have proved useful, but arc rarely required. 

PEMPniGos Neonatorum 

This is a form of bullous impetigo seen in newly-born infants and is char- 
acterised by the ])resenee of varying-sized blisters on the skin. 

.Etiology and Pathology. — Pemphigus neonatorum has precisely the 
same cause as impetigo contagiosa, but produces its characteristic features 
on account of the ease with which the horny layer separates from the under- 
lying mucous layer in small infants. Inf(iction is usually conveyed on the 
fingers of the mother or nurse. Pure cultures of streptoccoci can often be 
obtained from the bullae in their early stages, though in some case.s the Staphy- 
lococcus aureus appears to be the causative agent. 

Symptoms. — The eruption usually appears in tlie first few days of life. 
A clear blister appears, which rapidly increases in size, and others soon occur 
in the neighbourhood. There is little or no tendency to crust formation, 
though the blisters frequently rupture, the raw surface being protected 
by the loose blister wall which lies over it. Blisters vary in size from a pea 
up to a florin or larger, and in severe cases mav be very numerous, covering 
practically the whole surface the body. The lesions may commence 
on any part of the body, but are frequent about the napkin area. In llie 
most severe forms the horny layer is so rapidly separated over large areas of 
the body that blister forjuation is not an obvious feature. This variety is 
known as dermatitis exfoliativa infunlunt or “ Ritlei\s diseast;,” and ends 
fatally in a large proportion of cases 

Diagnosis. —The pemphigoid syphilide must be distinguished from 
pemphigus neonatorum. In the former condition the eruption is sym- 
metrical, is chiefly found on the prominences of tlie buttocks, on tlie palms 
and soles ; other symptoms of syphilis are present, such as wasting, snuffles, 
fissures at the angles of the mouth, and other sypiiilitic skin eruptions. A 
Wassennann reaction will in doubtful cases settle the diagnosis. 

Prognosis. — Mild cases respond rapidly to treatment, but in the more 
rapidly spreading cases the prognosis is always grave. 

Treatment. — The bulLo sliould be opened aral their contents absorbed 
with cotton-wool. Strips of lint soaked in liniment, calaminse (B.P.C.), 
to which 1 or 2 per cent, of ammoniated mercury has been added, should 
be applied, and changed three times a day or more often if necessary. The 
child should be well wrapped up, to prevent loss of heat. 
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Ecthyma 

in this condition local gangrene of the skin occurs and an ulcer, surrounded 
by a deep inflammatory zone and covered by a crust, is produced. The 
lesions are not always of streptococcal origin, but may be brought about in 
various ways; but as they have some resemblance to impetigo contagiosa, it 
will be well to describe them here. 

^Etiology and Pathology. — The type seen in children is often of 
streptococcal origin and begins as an impetigo. Scratching or a debilitated 
condition of the patient allows of a more violent reaction, and necrosis 
occurs. The frequency with which ecthyma is associated with urticaria 
papulosa, scabies and pediculosis points to trauma as an aetiological factor. 
The large round adult type, referred to below, is nearly always preceded 
by a bod, which is a staphylococcal infection, while the linear typ' can be 
shown to be produced by violent scratching, to which is added si^condary 
pus infection. 

Symptoms. — All varieties are most often seen on the legs aii<l buttocks. 
The lesions are usually discrete and few in number, but there are exceptions. 
They have the apjicarance of impetigo contagiosa lesions, but there is a wide 
congested area around the crusts, and these latter are not “stuck on” but 
firmly fixed. On removal an ulcer the size of the crust is found. This type 
is usually found in children. Another variety is seen in adults especially, 
in association with pediculosis vestiraentorum, and wa.s seen very frequently 
during the late war. Two t vfies are seen : the large circular tyjje, which has 
the cbaractersof those mentioned above, but the individual lesions are larger, 
and the linear or gutter-shaped type, in which long ulcers, often 2 or 3 inches 
in length and covered with a thick crust, are ])resent. 

Diagnosis. —This has to be made from the ecthymatous syphiiide, usually 
a late tertiary manifestation. In this condition there is a tendency to groii}>- 
ing of the Ie.sions, and they are of a more ciironic type. Other sypliilitic 
manifestations, a positive Was.sermann reaction, and rapid response to 
anti-syphilitic remedies will settle the diagnosis. 

Treatment. — Local treatment is similar to that of impetigo contagiosa. 
The crusts should be removed by baths or starch ])Oultices, and a Lassar’s 
paste with 3 per cent, ammoniated mercury tied on. In the adult cases, after 
the sepsis has been removed by I in 4000 perchloridc of mercury or 1 in 1000 
acrifiavine dressings, Unna’s paste should be applied and changed every 2 
or 3 days until healing takes place. Where debility and malnutrition are 
present, suitable internal treatment must be resorted to, cod-liver oil and 
malt, and the preparations of iron, arsenic and the phosphates being most 
useful 

Superficial Streptococcal Dermatitis 

Certain forms of circumscribed, dry, superficial dermatitis, with fine 
branny scales, are sometimes seen in association with impetigo contagiosa 
and appear to have the same origin. In fact, all stages between the two 
conditions can be traced. In other cases dry scaly patches are found without 
any impetigo contagiosa lesions, and streptococci have been isolated from 
them. These cases are sometimes indistinguishable from the scaly patches 
which occur on the faces of children, and which are described in the section 
82 
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on Eczema (p. 1288), where it is suggested that moisture and soap play 
the chief part in their production. It would tlius appear that the strepto- 
coccus may produce lesions clinically identical with those produced by these 
physical and chemical causes. It has been thought also that some forms 
of circumscribed scaly dermatitis found about the neck and trunk, and also 
in the flexures of the limbs, and which have in the past been loosely grouped 
as seborrhoeic dermatitis, are probably of streptococcal origin, but further 
investigation is necessary in order to group them clearly. 

These lesions are often resistant to treatment. They are frequently 
associated with a good deal of itching, and are often followed by secondary 
changes due to friction, namely, “ lichenification ” and '' eczematisation.’' 

Treatment. — The early cases sometimes respond well to applications of 
dilute ammoniated mercury ointment ; others, however, do best on ac. 
salicyl., grs. xv; liq. picis carbonis, m^xv; past, zinci ad Once a con- 
dition of lichenification is established, the treatment should be on the lines 
laid down for local pruritus (p. 1279). 


STAPHYLOCOCCAL INFECTIONS 

Staphylococcal inflammations differ from streptococcal in that they 
tend to occur in the neighbourhood of the hair follicles, and arc accompanied 
by a purulent exudate from the start, and not a serous exudate, as is the rule 
with the latter. Several varieties of pustular folliculitis occur. 


Bockuart’s Impetigo 

This is the name given to a superficial pustular eruption of staphylococcal 
origin seen in connection with the hair follicles. 

Symptoms. — The lesions consist of small beads of pus situated quite 
superficially at the mouths of the hair follicles, each being surrounded by a 
narrow red zone. Generally the hair can be seen penetrating the centre of 
the pustule. There is no tendency for the lesions to run into one another, 
each remaining quite distinct. Usually groups of them occur in localised 
areas, but sometimes their distribution is very extensive, cases occurring in 
which almost every stout hair is surrounded by a pustule. The most frequent 
sites are the fronts of the thighs, the legs, the genitals and the backs of the 
forearms. A very troublesome variety is seen on the scalp of children be- 
tween the ages of 2 to 5, the infection being usually derived from a discharging 
ear or nose. The whole scalp is affected, and the condition is combined with 
a superficial septic dermatitis which affects also the face, and often spreads 
to other parts of the body. Ciliary blepharitis is a frequent complication. 
This is the condition which was formerly described as pustular eczema. The 
majority of localised cases occur in conjunction with other forms of pyodermia ; 
they are seen in scabies and pediculosis, and also in people suffering from boils. 

Treatment. — The general health of the patient must be attended to, and 
all local foci of sepsis dealt with on surgical lines. A search for parasitic 
infestation must be made and appropriate measures adopted. In the local- 
ised cases, the pustules should be punctured, and 1 in 1000 acriflavine lotion 
applied ; if this proves too irritating, lead or calamine lotion should be used, 
the accumulation of powder from the latter being bathed away daily with a 
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’^eak alkaline lotion. Mercury lotions are better avoided, as they tend 
themselves to produce foIlicAilar pustulation. 

The more extensive cases are very resistant to treatment. Shaving the 
affected ar('as, followed by t he application of mild antiseptic lotions or sedative 
lotions and alkaline baths, is sometimes effective. Staphylococcal vaccines 
should be tried in addition, and in some cases anno (an oxide of tin) and 
injections of collosol manganese have given good results. In the pustular 
eczema of the scalp, the crusts should be removed with warm oil or starch 
poultices, and the lotions indicated above or acriflavine 1 in 1000 in lini- 
ment. calcis applied. At the same time nasal and ear discharges must be 
appropriately treated. These cases take a considerable time to cure, but the 
results repay the attention necessary. 

FuRirNCLE 

Boils or furuncles are deep-seated infections of the hair follicles with the 
Staph yJ ocorcus a are us . 

iCtiolog^y and Pathology. — The exciting cause of a boil appears to be 
the presence of virulent staphylococci in the hair follicles which occasion an 
intense reaction sufficient to cause local necrosis. This is the more liable 
to occur where the skin is thick, owing to the y)re8sure exerted on the dense 
fibrou8-tis.sue bundles and the consecpient obstruction to the circulation. 
Scratching, which conveys the causative organism to the follicles and 
damages their orifices, predisposes to boils, as is seen by their frequent 
occurrence in parasitic affections. Lowering of tissue resistance, such as 
occurs in diabetes and in other conditions of lowered vitality, is also a pre- 
disjiosing cause. In other cases it is possible that a condition of allergy and 
hypersensitiveness to tlie .staphylococcus is ])resent, and this probably 
accounts for the constant recurrences wffiich occur. 

Symptoms. — Boils may attack any part of the body where hair 
follicles are present, but are most commonly seen on the neck, back and 
buttocks, regions where the skin is thick and exposed to pressure and friction. 
The lesions are usually single or few in number, but they tend to recur with 
gr(‘at persistence, and recurrences may continue for a long period. The 
patients attacked are often in a low state of health. Boils are particularly 
liable to occur in diabetics, and the urine of patients should always be ex- 
amined for sugar. A boil commences as a deep, tender infiltration, which 
ra()i(ily increases in size so as to form a painful red swelling, up to an inch 
in diameter, which projects above the surface of the skin. Later, a small 
pustule appears in the centre of the swelling and this eventually bursts, 
exuding a small quantity of pus, which relieves the pain. Later still, a small 
slough separates from the centre of the swelling, and when this has come away 
the boil heals, leaving a pitted scar. Some boils, however, subside without 
bursting. Sometimes the earliest lesion is a superficial pustule, which is 
followed by the rapid formation of an inflammatory zone. Later, infiltra- 
tion of the deeper tissues follows, and a slough forms and is discharged, as in 
the first-mentioned type. 

Treatment. — The general condition of the patient must first be dealt 
with on general lines. Certain internal remedies, such as yeast and calcium 
sulphide, have occasionally proved of value, but are generally useless. 
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Vaccines of Staphyloc jccus aureus produce excellent results in some cases, but 
cannot be looked on as a specific. Stock vaccines seem to he as successful 
as autogenous. Injection of collosol manganese, suggested by McDonagh, 
beginning with 0-5 c.c. and repeated twice a week, in slightly increasing 
doses, for 3 to 4 injections, produces the most dramatic results in certain 
cases ; others, however, are completely resistant. McDonagh has recom- 
mended alternation with intramine, but the results do not appear to be 
materially altered by this routine. Stannoxyl, given by the mouth 2 to 3 
tablets t.d.s., has also been claimed to produce excellent results. Local 
measures are of great importance. The skin should be cleaned up with 
baths, medicated or otherwise, and the affected areas dressed with 1 in 4000 
perchloride of mercury, picric acid, or 1 in 1000 acritlavine. Boric acid 
fomentations should be avoided, as they spread the infection. Boils should 
be^'bpened early — as this reduces the amount of necrosis — and treated on 
surgical principles. 

Carbuncle 

A carbuncle is a boil or group of boils in which the subcutaneous tissue 
has become involved in the infective and necrotic process. 

Symptoms. — Usually only a single lesion is present. It may at the 
commencement appear like an ordinary boil, but the spread is rapid, and 
soon a large, red, indurated, painful area is produced. The lesion may 
attain a diameter of many inches. After a few days numerous points of 
pus appear on the surface of the swelling, and these burst and exude pus. 
The bridges of tissue between these openings may subsequently break down 
and reveal a large slough, which may take several weeks to separate if not 
removed by surgical means. Fever and other constitutional symptoms are 
generally present. 

Treatment. — The general treatment is the same as for boils. Local 
surgical treatment is required, and consists either of complete excision of 
the carbuncle, with the surrounding inflammatory tissue, or of making a 
crucial incision and removing the slough, the open wound being packed with 
bisrnuth-iodoform-paraffin paste or an appropriate antiseptic dressing. 

Sycosis Barb® 

This is a staphylococcal infection of the hair follicles of the beard region, 
and is one of the three forms of “ barber^s rash,’* the other two being im- 
petigo contagiosa of the beard region and ringworm of the beard. 

^Etiology and Pathology. — The disease is produced by inoculation of 
staphylococci into the hair follicles in the beard area, either primarily or as 
a secondary infection to an impetigo contagiosa. Many cases doubtless 
start from infection conveyed in the barber’s shop, but a considerable 
number also occur in patients who shave themselves. Scratches from the 
razor subsequently inoculated by the patient’s finger are probably as common 
as direct infection from a barber’s brush or razor. 

Symptoms. — The disease usually begins at one spot in the beard or 
moustache area by the formation of pustules around the hairs. These 
pustules tend to occur in groups, and become surrounded by an inflammatory 
zone. As the deeper parts of the follicles become infected, nodules form and 



DIPHTHERIA INFECIIONS 


1301 


the whole afFected area becomes swollen and oodematous. Pus discharging 
from the ruptured pustules dries and forms crusts. Subsequently some of 
the hairs loosen and can be pulled out without pain. Each hair on removal 
is seen to be surrounded by a swollen and transparent root-sheath, and often 
a bead of pus escapes from the follicle. The disease is j)rogres8ivc, and 
event\ially the wliole beard and moustache area, and not infrequently the 
eyebrows an J eyelashes, may be attacked. It tends to become chronic, 
and in old-standing cases a large number of the hairs are lost, leaving a 
smooth, red, atrophied patch, not unlike lupus vulgaris, and to which the 
name lupoid sycosis has been given. The presence of some follicular pustules 
and the absence of lupus nodules is, how'ever, suflicient to separate the two 
conditions. 

Diagnosis. — In addition to tiic diagnosis from lupus vulgaris just 
mentioned, sycosis lias to be differentiated from impetigo contagiosa, and 
from ringworm. From the former the diagnosis is made by the involve- 
ment of the deeper structures of the skin and the presence of pus in the hair 
follicles ; from ringworm by the absence of fungus in the scales and hairs 
(see Tim^a barbae, p. IdlO). 

Treatment. — The acute cases should be treated much in the same 
way as other acute inflammations of the skin, without any attempt being 
made directly to attack the organism responsible for the disease. Frequent 
bathing in warm water or oil should be used to remove crusts, or boric-starch 
poultices may be used. Lead lotion, or 1 in 1000 acriflavine lotion, should 
be ajjplicd on lint and changed frequently. When the acute stage has 
subsided the ])arts should, if possible, be shaved and should be kept shaved, 
the razor being of tlic sharpest, and both it and the shaving-brush soaked 
in 1 in 40 carbolic acid after use. Loose hairs should be epilated and the 
surface dabbed once a day or more often, if not too painful, with 1 in KXK) 
biniodide of mercury in 60 per cent, alcohol, and the surface dusted with 
talc powder. As an adjunct, vaccines may bo given. In many cases it is 
advisable to epilate by X-rays. Provided the inflammation is not too 
acut(‘, a full Sabouraud pastille dose should be given, and after epilation 
the ar<*a dr(*ssed with a 3 per cent, ammoniated mercury ointment. 

ANTHRAX INFECTIONS 

These lesions, which resemble in some respects those produced by the 
staphylococcus, are dealt with elsewhere (p. li)7). 


DIPHTHERIA INFECTIONS 

The lesions produced by the diphtheria bacillus are rare, but are seen 
sufficiently often to ri'quire notice. Diphtheritic infection of wounds is a 
well-known conditiom but does not need to be considered here. The surface 
infection by diphtheria is of two kinds ; in cliildren suflering from diphtheria, 
gangrenous patches occasionally develop, chiefly on the trunk, from which 
cultures of the organism may be obtained, but the organism may also attack 
the skin of otherwise healthy persons. 

Symptoms. A single lesion usually occurs, but there may be more 
than one. It begins as a clear blister, like an impetigo vesicle, and ruptures 
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very easily ; on about the second day a considerable red zone is present 
around the original lesion, and a central slough has formed, comparable to 
a small burn. This condition persists for some time, if not treated, and 
eventually the slough separates and the spot heals. Constitutional symptoms 
may be present. The writer has recently seen a case of paronychia from 
which a pure culture of the Klebs-Loeffler bacillus was obtained. 

Treatment. — Prompt injection of anti-diphtheritic serum, with the 
application of a local antiseptic dressing, is all that is required. 

INFECTIONS BY THE SEBORRHtEIC ORGANISMS 

Three organisms are commonly found in cases of seborrlnfiic dermatitis, 
but the part each plays is not yet conclusively jiroved, so that it will be 
convenient to group the seborrhoeic conditions under one heading. The 
organisms found are the acne bacillus, the lx)ttle bacillus, and the Staphylo- 
coccus epiderrnidis albus. 1’he first named is a small bacillus which is found 
chiefly after puberty and is present in very large numbers in the comedo 
of acne vulgaris. The bottle bacillus is a yeast-like organism which buds 
and often shows itself as a flask-shaped body, and is found most ])lentifully 
in seborrhoeic dermatitis of the scalp. The white skin staphylococcus is 
found pretty universally over the skin. 

SEBORRncErc Dermatitis 

Under this term we include a chronic scaly condition of the scalp, formerly 
called seborrhoea sicca, and also certain “ eczematous ” lesions of the face, 
chest and back, and occasionally on other parts of the body, which are 
characterised by the presence of more or less circumscribed reddish })at«he8 
covered by greasy scales. 

/Etiology and Pathology. — Tlie histological changt'S in the. skin are those 
of a chronic sujieriicial dermatitis. The three organisms mentioned above 
are met with in the scales in ail adult cases, but the origin and spread of both 
seborrhcBic dermatitis ot the scalp and the figiirate type on the body suggest 
that the views of Sabouraud and Whitiield, that the bort)(‘ bacillus is the 
chief fiBtiological factor, arc correct. Further, the ease with which most 
lesions clear up under treatment by sulphur supports these views. There 
is no doubt that an underlying seborrhoea is the main factor in causing the 
activity ol these organisms. 

Symptoms. — Seborrhoeic dermatitis of the scalp is the well-known 
“ scurfy head,” and is an extremely common affection, most individuals 
having it to a greater or less degree. It probably begins in early infancy, 
and is sometimes seen as a ringed lesion on the scalp of young infants. These 
lesions have been shown by Whitfield to contain the bottle bacillus in large 
numbers. These rings may disappear spontaneously, but the infection, 
which has presumably been conveyed from the mother or nurse, persists 
and lights up again later in life in certain individuals, especially in those 
prone to seborrhoea (see p. J27fl). In the adult the affection consists of a 
diffuse branny scaling on the scalp, usually unassociated with any obvious 
inflammation of the skin. On close examination the scales are seen to b(‘ 
formed around the hairs, indicating that the inflammation is perifollicular. 
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Varying degrees of scaliness are met with; in some cases it is scarcely per- 
ceptible, in others it consists of thick, greasy masses. Symptoms are gener- 
ally absent, but occasionally a good deal of irritation is present, which leads 
to scratching, and small crusted lesions are then found among the scales. 
Sometimes a more acute inflammation supervenes, and the scalp becomes 
red and hot, and an exudate of fluid may occur, producing crusting. In 
these cases the inflammation usually extends for a centimetre or so beyond 
the hairy margin. The persistence of scaly scborrhoeic dermatitis is con- 
sidered by some to be an astiological factor in producing that form of baldness 
known as alopecia prematura, which is characterised by the recession of 
the hair from the forehead and baldness on the crown of the head. It is 
probable, however, that other factors also play a part in this condition. 

The face may also be affected, especially the eyebrows, forehead, naso 
labial folds, beard and mastoid regions. Here the lesions are dry, reddish 
or pale patches, surmounted by greasy scales or crusts. On close examina- 
tion it can usually be seen that the lesions are follicular in origin and that 
the patches are formed by the aggregation of these follicular papules. The 
ears may be affected, especially the concha, and some forms of blepharitis 
appear to have a seborrhoeic origin. The lesions on the face are very liable 
to become infected with pus organisms and become thickly crusted. An 
intractable scaly inflammation of the lips, is also con- 

sidered to be of seborrhoeic origin. 

On the chesi and back ringed or figurate lesions are frequently seen, but 
here follicular jiapules may occur, d'he centre of the sternum and the 
interscapular area are the common sites. Occasionally patches occur among 
the pubic hairs. 

Some authorities include under this heading cases in which circumscribed 
pinkish or red circular or oval patches, covered by fine branny scales, occur 
on the trunk and limbs. They are resistant to treatment, especially to the 
remedies useful in seborrhmic dermatitis, and there is some evidence that 
they an; forms of the streptococcal dermatitis referred to on p. 1297. This 
ty|)e is prone to attack the flexures of the limbs, as are other streptococcal 
infections. 

Diagnosis. -All cases of scurfy head in children should be considered to 
be ringworm until careful examination has excluded this cause. The presence 
of stumps and the demonstration of the fungus will settle the diagnosis. In 
body ringworm the distribution is irregular, the lesions are sharply circular, 
and the scaling is not greasy. Fungus can be found in the scales. 

Impetigo contagiosa of the small crusted type has a close resemblance to 
seborrhceic dermatitis, especially on the face. The presence of some definite 
impetigo vesicles and crusts, and the history of its unilateral spread, may help 
to clear up the diagnosis. 

Pityriasis versicolor occurs in the same regions as the body form of 
seborrhoeic dermatitis, but it has a fawn colour and no inflammatory re- 
action, and the fungus can be found in the scales. Pityriasis rosea can 
be distinguished by the presence of oval lesions witli a collarette of scales 
witliin the edge of the lesion, by its acute onset and by its symmetrical 
distribution. 

Prognosis. — The figurate variety on the trunk can always be kept under 
by appropriate treatment, but frequently recurs. The face is more resistant 
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to treatment, and when much septic infection has taken place may take a 
long time to cure. On the scalp constant treatment is necessary, and a 
permanent cure can scarcely be hoped for, as the organisms invade the follicles. 
With proper hygiene and appropriate treatment, however, the condition 
can be kept quiescent. 

Treatment. — Scalp . — Frequent washing is necessary to remove the scales 
and accumulated dirt. Unless there is any acute inflammation present, men 
should wash the scalp two or three times a week or even daily with sp. sapon. 
kalin. (B.P.C.), or ext. quillaiae liq. (B.P.C.) ; sulphur or tar soap may be used. 
In women the washing should be done once a week. After drying, in severe 
non-inflammatory cases, an ointment containing 3 per cent, each of ac. 
salicylic, and precipitated sulphur in a basis of "jij soft paraflfin and 7 )Vi cocoa- 
nut oil should be rubbed into the scalp. Resorcin, thymol, antlirasol, thiol 
or ammoniated mercury 3 per cent, may be used as alternativ(*s or in various 
combinations. In the milder cases lotions are preferable. Kesorcin or 
chloral hydrate 3 i, sp. vin. rect. 5 !, aquam ad ^viij , is a useful lotion. Ke.sorcin 
should not be used in fair or white-haired ])atient 8 owing to its staining pro- 
perti(*s. In the acutely inflamed cases, washing with soaf) should be avoided, 
though crusts may be bathed away with warm water. After removal of the 
crusts, ichthyol 7 )S 8 in 51 of lin. calcis should be applied, the hair being cut 
short if necessary. 

On the/ace, sulphur and salicylic acid ointment may be used in the chronic 
cases ; if, however, sepsis is present the crusts must lie removed and calamine 
or ichthyol liniment applied. 

On the body, sulphur and salicylic acid ointment is usually all that is 
required. 


Acne Vulgaris 

This condition is characterised by the presence of greasy plugs, known as 
comedones, in the pilo-sebaceous follicles— particularly those on the face, 
shoulders, chest and back — often associated with perifollicular inflammation. 
It is an cxliemcly common affection in its milder forms and by np means 
rare in its .severest types. 

-Etiology and Pathology. — The disease occurs chiefly in individuals 
between 15 and 30 years of age, and is seen in both sexes. The affected 
individuals sufier from seborrhcBa. 

If a comedo is examined it is found to consist of epithelial cells, sebaceous 
material, and the three organisms which are associated with Beborrhceic in- 
flammations and, in addition, a small acarus, the demodex folliculonim, is 
sometimes found. In the greater mass of the comedo, the acne bacillus 
occurs almost pure, the other organisms being found chiefly near the mouth 
of the follicle. Accumulated evidence seems to show that the acne bacillus 
is the chief exciting cause of the comedo, but that secondary suppuration 
is chiefly due to the activity of staphylococci, though this has recently been 
denied by Saljouraud. The bottle bacillus and the demodex appear to play 
no active part in the production of the disease. The excessive oily secretion 
of the skill, with the patulousness of the follicles which accompanies this 
condition (the so-called “ kerose ” of Darier), appears to offer a field for the 
activities of the acne bacillus, which flourishes in the sebaceous secretion. 
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The actual comedo is formed by exfoliated epithelial cells — produced by an 
inflammatory hyperkeratosis of the follicle — mixed with sebum. 

Symptoms. — The earliest lesions are the comedones or “ blackheads.*’ 
These are small, black spots which arc seen filling the dilated orifices of the 
pilo-sebaceous follicles, most frequently on the face, but also in the other 
sites mentioned above. If pressure is exerted on a foUicle, a cocoon-like 
plug can be squeezed out, which is of a cream colour, except for the portion 
which fills the mouth of the follicle, where it is black. Isolated comedones 
are extremely common, but when large numbers of them occur the term 
acne 'punctata is applied to the condition. Frequently, however, the presence 
of these follicular plugs predisposes to an acute perifollicular inflammation, 
and the comedo becomes surrounded by a red zone ; later, a small pustule 
may occur in the centre. This lesion is generally painful. When these 
inflammatory lesions })redominate, w^e speak of the case as one of acne papulosa^ 
or pustulosa ; but it must be noted that all varieties tend to be present together. 
In some cases the inflammation does not start superficially around the 
follicular orifice, but deeper, in the region of the sebaceous gland. Here we 
find first a deep-seated lentil- or pea-sized nodule, often painful, which 
gradually increases in size, reddening the skin as it pushes upwards, and 
then sometimes bursts at once and discharges a small quantity of turbid 
yellow fluid with the remains of the comedo ; or it may attain the size of a 
filbert, and present signs very similar to those of a sebaceous cyst. Sometimes 
the nodules disappear without rupturing. This type is usually spoken of 
as acne nodularis^ and is particularly liable to appear on the back. It is the 
most persistent type, and often leads to much keloidal scarring. 

Diagnosis. — Rosacea, especially the acneiform type, when it occurs in 
young people may sometimes be mistaken for acne vulgaris, and indeed 
the two conditions may occur together. In rosacea, vascular congestion is 
the prominent symptom ; the Icvsions are generally localised to the centre 
of the forehead, the nose and central portion of the cheeks and the chin — 
they are painless and the comedo is absent 

Acneiform lesions produced by the internal administration of bromides 
and iodides may .simply be an exaggeration of a pre-existing acne vulgaris; 
but if not, the lesions tend to be more grouped and to produce tumour-like 
swellings. Other eruptions characteristic of these drugs may also be present. 
The acne produced by the irritation of tar and paraffin is usually localised 
to the forearms and lower limbs. 

Prognosis. — The condition tends to die out between the ages of 25 to 
30 ; but the nodular type may often continue till a considerably greater age. 
Though improvement is sometimes slow, treatment materially hastens a 
cure. Bad scarring is sometimes left in severe cases. 

Treatment. — As the causative organism is situated deeply in the follicle, 
It cannot be reached by the ordinary anti- parasitic remedies. Treatment 
must, therefore, be directed to emptying the follicles. In the mildest cases 
this is best done by frequent washing with spirit soap and hot water, or by 
steaming. The comedones are then expressed either by a comedo extractor 
or by pressure witli the finger protected by a handkerchief or soft towel. 
.\fter this a mild sulphur ])reparation, sucli as calamine lotion containing 
2 per cent, or 3 per cent, of potass, sulphurata or sublimed sulphur should 
be dabbed on, or if this dries the skin too much 3 per cent, precipitated 
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sulphur in ung. aquas roses may be used. Ointments, however, should be 
avoided as far as possible, as they tend to block up ‘the follicles. This 
treatment must be persisted in for a considerable period. More drastic- 
treatment consists in exfoliating the skin with a resorcin paste. 

Vaccines have not given very satisfactory results, though staphylococcal 
or mixed acne and staphylococcal vaccines have been of some value in the 
pustular cases. 

Of recent years the most rapid curea have been affected by means of 
X-rays. It must be remembered, however, that atrophy and telangiectasis 
sometimes occur many years after quite ordinary doses, and although this 
risk may be taken with impunity on the back, and, in men, on the chest, 
it is only in the worst cases that it should be used on the face and, in women, 
on the chest. For the back and chest it is best to give a full pastille dose at 
a sitting, ^ mm. aluminium filter being used. On the face three ^rd pastille 
doses, at 7 to 10 days’ interval, will usually suffice, and a fourth dose can be 
given later if necessary ; but it is well to wait at least G weeks before deciding 
on further treatment. 

In addition to local treatment the patient’s general health must be 
attended to, constipation rectified, and such conditions as dyspepsia, aneemia 
and menstrual disturbances treated. 

Acne Varioliformis 

Synonym. — Acne Necrotica. 

An inflammatory condition of the hair follicles, accompanied by local 
necrosis, and leaving pitted scars resembling those seen in variola. 

iEtiology and Pathology. — The disease is seen chietiy in middle-aged 
persons of both sexes. It is believed to be of bacterial origin, and is 
attributed by Sabouraud to the acne bacillus. It occurs in seborrhoeic 
individuals. 

Symptoms. — The affection occurs chiefly on tlie seal]) and forehead, but 
is occasionally seen on the face, neck, chest and back. The lesions usually 
come out a few at a time, and the attacks may persist for long periods ; but 
there are generally intervals of completi^ freedom. Often change of residence 
has the effect of stopping or determining an attack. 

The lesions at the commencement are pinhead -sized vesicles situated 
at the mouth of the hair follicles. These vesicles rapidly dry up without 
bursting, and scabs arc formed. These are seen to be depressed below the 
surrounding skin. When the scabs fall off after a week or so a small juinched- 
out scar remains. The onset is usually accompanied by a good deal of itciiing 
or burning. 

Diagnosis. — The condition has to be distinguished from the scattered 
crusts which occur in seborrhoeic dermatitis of the scalp as a result of scratch- 
ing. The diagnosis can be made by the pre-exist ing vesicular lesions in the 
case of acne varioliformis, and by the scarring left. 

Treatment. — The.se cases are often resistant to treatment. The general 
health should be attended to, and often change of air is very beneficial. Local 
anti-seborrhoeic remedies should be applied, such as salicylic acid and sulphur 
ointment (3 per cent.), ammoniated mercury ointment (10 per cent.), or 
lotions of potass, sulphurat. and zinc sulphate. 
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Acne Keloid 

A liyj[>ertropiiic inflammatory condition occurring on the back of the neck 
just below the hair margin. 

iEtiology and Pathology. — The disease occurs in young adult males. 
Very little is known of the cause. It occurs at a point where the collar 
rubs the back of the neck, and friction ajipears to play a part in its production. 
The condition has been studied closely by Adamson, who can find no evidence 
of previous comedo formation. Though he considers that it is produced by 
a combination of trauma and bacterial infection, he does not consider that 
the acne bacillus or the Staphylococcu-s jdays any i>art in its forma- 

tion. 

Symptoms. - The condition commences with small firm nodules, which 
gradually increase in size and eventually merge into one continuous mass, 
closely simulating a keloid. 

Treatment. — Adamson recommends large doses of X-rays as the only 
satisfactory method of treatment. 

DERMATITIS DUE TO FUNGI 
Ringworm 

iCtiology and Pathology. — Tinea or ringworm is the name given to 
certain inlhimmatory affections of the skin produced by tiie growth in it 
of certain of the hyphomycetes or moulds. These fungi grow for the most 
in the horny layer of the epidermis or its appendages, the hairs or nails, 
and by their growth produce an inflammatory reaction. The fungi which are 
coniinoidy seen in this country belong, according to Castellani and Chalmers, 
to four eonera — t he microsporon, the trichophyton, the ecLvirichophytori, and the 
epiderrnophyton y the latter of which is characterised clinically by not attacking 
tiie hairs. To these must be added a tifth, which thongli of the same family 
is not usually included under the term ringworm,” namely favns, the 
fungus of which belongs to the genus Ackorion. The fungus of ringworm is 
transmitted to man either from another human being or frcun certain animals, 
.some fungi being only found in man. The types which are common in one 
country are not necessarily so in another, and in tropical zones a very large 
variety occur which are not considered here, but are dealt with fully in 
works on tropical medicine. The inicrosporon, or small spored ringworm, 
attacks almost entirely children under the age of about 16 . while the epider- 
mop.hytoii is not frequently seen in children. The trichophyton, however, 
attacks children and adults indiscriminattfly. Tiie genera can usually be 
distinguished without difficulty from one another both clinically and by 
examining the hair or scales under the microscope in liq. potassse. The 
different species can, however, only be distinguished by their cultural char- 
acteristics. The same ringworm fungus grows differently on different media, 
and in order to compare cultures the fungus is by tacit agreement grown on 
what is known as Sabouraud’s ” proof medium.” for the reason that this 
observer has collected and illustrated in his book, Les 'Tetgnes, a very large 
number of the known ringworm fungi. TTu* common nomenclature of the 
fungi is that adopted in this work. 
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Ringworm is found chiefly on the scalp, where it almost universally 
travels along the hairs into the hair follicles, on the beard region, where the 
hairs are often but not always affected, or on the glabrous skin, where it 
usually remaijis confined to the surface horny layer. The nails are also 
sometimes attacked. 


Ringworm of the Scalp 

Etiology and Pathology.-— Ring wonu of the scalp, /vnm tonsurans^ is 
essentially a disease of childhood, the adult scalp being so rarely attacked as 
to be considered a curiosity. In this country about DO per cent, of cases of 
scalp ringworm are produced by the microsporon fungus, the large majority 
of these being produced by a human species, Microftporon audouini, the rest 
(not more than about 5 per cent.) by tlie microspora of the cat, dog and 
sometimes other animals. Another 10 per cent, or so of cases arc due to 
trichophyton (or endothrix) and ectotrichophyton (or ectothrix) fungi of 
each of which there are several species. The microsporon fungus first attacks 
the horny layer on the surface of the scalp ; it reaches the hair sliaft at the 
mouth of the follicle and grows down on and beneath the cuticle of the 
hair, destroying the cuticle and fibrillating the hair, and finally terminates 
in a fringe of mycelial processes just above the expansion of the bulb of the 
hair. The mycelial processes on the surface of the hair break u]) into small 
round spores, which are packed so closely together that, when examined in 
liq, potassae under a ^-inch objective, they are seen to form a thick mosaic 
sheath round the hair. As a result of the damage produced, the hairs first 
lose their elasticity and then fracture. This fracture usually takes place 
about ^-inch above the mouth of the follicle. 

Symptoms, -Microspoi'on rifigworm. — In the bulk of cases the disease 
begins with a small circular scaly patch on the scalp. Very soon the hair on 
the patch is noticed to be thinning. Several patches may appear simultane- 
ously. On close examination with a lens, these circular ])atches are found 
to be covered with fine, branny scales of a greyish colour, the follicles are 
prominent, giving the patches a nutmeg-grater-like appearance, and numerous 
broken hairs are seen. At the edge some hairs may be found unbroken 
but bent at sharp angles, as though a sort of greenstick fracture had occurred. 
These hairs and the stumps are often covered with a whitish powder, which 
is the spore sheath referred to above. 

On pulling one of the stumps with forceps the former will come away, 
but usually breaks off above the hair bulb, leaving the latter behind ; a great 
deal of perseverance is necessary to remove the stump intact. The hair 
thus removed and examined in li(|. potavss. has tlie a])f)earaneos mentioned 
above, and in addition the fibrillation of the hair will be. noted, especially the 
irregular fracture of the distal end. in old-standing cases the regular circular 
outline of the patches may be lost, the whole scalp having a moth-eaten 
appearance, and stumps being scattered irreg\ilarly over large areas. The 
microsporon ringworms contracted from animals have similar appearances. 

Endothrix ringworm. — The fungus of this type is not contracted from 
animals. The clinical appearances may be .similar to microsporon ringworm, 
but two other types are seen. In some cases no patches are present, but a 
general thick scurfiness of the scalp occurs. On very careful search with a 
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lens isolated stumps may be found scattered all over the scalp. In other 
cases sharply defined bald patches occur, wliich on inspection sliow no 
stumps, but every follicular opening is filled with a small black spot. By 
the careful use of pointed epilation forceps, such as those devised by Whit- 
field, one or more of these spots may be removed, and on examination the 
fungus can be demonstrated. This type is called black-dot ringworm^ and 
has to be distinguished from alopecia areata. 

When the stumps from an endothrix ringworm are examined in liq. 
potass, under the microscope the spore sheath is found to be absent, the 
fungus being entirely inside the hair and the cuticle intact. The fungus 
itself consists of longitudinally running mycelial filaments, which are divided 
up into small square, round or oval segments, which are called spores, the 
whole having a ladder- or chain-like iippearancc. 

Eclothnx ringworm . — The fungus which y)roduce6 thi« type is of animal 
origin, and generally produces a much more inflammatory type of lesion than 
the other varieties. In the majority of cases suppuration occurs, the fungms 
itself being responsible for pus formation. These suppurating ringworm.^ 
are spoken of as kerion celsi. The affected area is much swollen and red, and 
often raised considerably from the surrounding skin. The swelling is boggy 
to the touch, and often gives the sensation of fluctuation, wdiich to the un- 
initiated 8ugg(‘vSts ab.scess formation. On the surfa(‘e pus is seen to exude 
from numerous follicular openirigs, but broken hairs are also seen. These 
if examined in liq. potass, show fungus, botl) witliin and without the hair : 
the, cuticle is destroyed anrl the mycelium has similar characters to 
the. endutiirix fungus, the s})ores being arranged in chains and not packed 
together, as in the microsporon type. 

Diagnosis. — This is usually simple, the presence of the stumps containing 
fungus being diagnostic, la cases where stumps are few in number, great 
help can ])e obtained by examining the child's scalp under a mercury-vapour 
lamp, screened by what is known as “ Wood's glass.'" The affected stumps 
fluoresce brilliantly and can be readily seen. This method is particularly 
valuable in delerininiiig wdi ether a case is cured after treatment. From favus 
the diagnosis is made by the })resence of yellow^ favus cups. From seborrhoeic 
dermatitis the diagnosis should not be difficult if it is always remembered that 
a scurfy Jiead in a child must always be considered to be ringw^orm until this 
has been excluded, (^reat care has, how^cver, to be taken to make a thorough 
search for stumps in the endothrix cases. In alo})ecia areata a smooth, 
shiny centre with, perhaps, a row' of scattered stumps at the periphery of the 
patch is found. These stumps, however, are club-shaped, are very thin 
as they enter the seal}), and when pulled out alw^ays come aw'ay with a 
shrunken bulb attached. No fungus can be seen on microscopic exam- 
ination. 

Treatment. — The cardinal fact to remember in the treatment of scalp 
ringworm is that up to the present no means has been discovered of killing 
the fungus in the hair follicles. It is, therefore, necessary to epilate the hairs 
in order to obtain a cure. This can be done by three methods : by X-rays ; 
by producing sufficient inflammation in the affected areas to make the hairs 
fall out ; or by the administration of thallium acetate internally. This second 
metliod is tlie way Nature curas some cases. In kerion the suppuration is 
sufficient to loosen the hairs, and all that is necessary is to assist this process 
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by hot fomentations jukI epilation with forcejjs. In the ordinary inicro- 
sporon type, however, the production of the necessary inflammatory reaction 
is not so easy. Various irritants have been used — the most satisfactory of 
which is croton oil. The application of this, however, r(*quires great care, 
and is not suitable for ordinary out-patient practice. Probably the best 
apphcation available at present is an ointment of equal ])arts of common salt 
and soft paraffin. The scalp is shaved and washed daily with soap and 
water, the healthy portion then smeared with a weak mercurial ointment, 
such as 2*5 per cent, white precipitate ointment, and the salt ointment 
rubbed vigorously into the ringworm patches. After a time the patches 
inflame, and the hairs loosen and fall out. Cure by this method in fairly 
localised cases takes 2 or 3 months if the treatment is vigorously and con- 
scientiously carried out ; otherwise it may take 12 or 18 months to effect a 
cure. Ill out-patient jjractice, and in all extensive cases, X-rays are prefer- 
able. The method used is that devised by Adamson and Kienbock, and con- 
sists in treating the scalp from five different points with a Sabouraiid pastille 
dose, the points being so arranged that the whole scalp is uniformly iiTadiated. 
This should cause all the hair to fall out in 3 to 4 weeks, and a complete cure 
should take place. There is a risk of ])e.rmanent alopecia occurring even 
under the most careful arrangements, but it is very slight ; it is well, however, 
that parents should be fully informed of this risk before th(‘ treatment is (*om- 
menced, in order to avoid any subsequent un])leasantness. 

It has recently been shown, chiefly owing to tlie work of Buschke and his 
asso(;iates, that, if thallium acetate in a single dose of 8 mgrnis. per kilo body 
weight be administered orally, the scalp hair will fall out after about 18 days, 
lea\dng the eyebrows and eyelashes unaff(‘cted. This method has now been 
used in a large number of cases of ringworm, and gives satisfactory results. 
It does, however, often produce well-marked toxic symptoms, cliiefly severe 
joint pains and gastro-intestinal disturbance, ami its final beneficial results 
are probably not equal to those of X-rays. It should only be given to 
children who are perfectly healthy. 

Ri.nowurm of the Bfakd 

Symptoms. — Ringworm of the beard, tine/i harhcBy occurs in two types : 
(1) the superficial, scaly type, and (2) the suppurative type. The former 
begins as a small scurfy patch, which spreads slowly in ring fashion, and 
resembles the scaly type on the scalp. The hairs are usually attacked, and 
if removed fungus can be demonstrated in them and also in the scales. The 
fungus is usually of the endothrix type, and as such is transmitted from 
man to man. It is not infrequently caught in the barber’s shop, and is one 
of the three forms of “ barber’s rash.” 

The suppurative type produces an irregular lumpy swelling of the affected 
part. The “ lumps ” are soft and boggy to the feel, and pus may be seen 
exuding from various follicular openings ; the case bears a close resemblance* 
to kerion celsi, but has not the same sharp circular edge, beung more irregularly 
distributed. The hairs are attacked by the fungus, which in this case is 
generally of the ectothrix type, and is usually transmitted from animals, being 
frequent among grooms and cattlemen. 

Diagnosis. — The scaly variety must be distinguished from seborrhoeic 
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dermatitis and the pityriaaiform type of streptococcal infection. This is easily 
done by the presence of fungus in the hairs and scales of ringworm. 

The suppurative ty])e may be confused with the staphylococcal sycosis ; 
but the latter never forms the turnour-like masses which are seen in ringworm, 
while again the presence of fungus will settle the diagnosis. 

Treatment. — The same principles apply as in scalp ringworm. For the 
scaly type X-rays form the most certain form of treatment ; but the risk of 
atrophy must not be forgotten. If patients decline to take this risk 3 per 
cent, salicylic and 5 per cent, benzoic acid ointment should be rubbed in daily 
and the hairs epilated, a few' at a time, with forceps. The hair should be kept 
cut short. 

With the suppurative variety hot fomentations and epilation with forceps 
should be used. 


Ringworm of the Glabrous Skin 

This can be divided into four types. (1) Tinea cxrcinala^ the small ring- 
and disk-like patches seen about the face, neck, body and limbs ; (2) tinea 
cruris, eczema marff inahim or dhohie itch, seen chiefly as sheet-like patches in 
the inner side of the thighs, and on the perineum and scrotum ; (3) the 
eczema- told ringworms of tlie hands and feet ; and (4) the pustular body 
ringworms^ , 

Symptoms. -1. Tinea circmata. — This condition may occur by itself or 
in combination with scalp ringworm. In the latter condition it usually 
occurs on the neck or face. In the inicro8])oron cases of human origin the 
lesions take the form of small divsks, usually not larger than a threepenny bit, 
which show' little tendency to grow', and no tendency to clear in the centre 
or to form rings. The patches are of a pale pink colour, and are covered with 
liranny scales, in which mycelial filaments can be demonstrated by examining 
them under a ^,-irich objective in liq. potassse. The other varieties of micro- 
sporon and the endothrix trichophytons show a much greater tendency to 
form rings and to attain a larger size. In these cases the earliest spots are 
similar to those described above, but as they spread the centre loses its 
scaliness, becomes a paler colour, and eventually the skin resumes its normal 
character. The spreading edge presents the same branny scaling, and often 
small .f>inhead-sized vesicles and pustules. As before, mycelial filaments 
can be demonstrated in the scales. Itching is often present to a greater or 
less degree. In rare cases these rings are very numerous, and concentric rings 
may form. This is well seen in some troi)ical varieties, such as tinea imbricata, 
where the whole body is covered with concentric ring-formations. 

2. Tinea cruris. — This condition, also known as dhobie itchy is produced by 
the genus Epidermophyton. It is so named because of the commonly held 
view that clothes are infected by the washerman or dhobie. Originally a 
tropical type, it is now extremely common in this country, being much more 
often seen in private than in hospital practice, and almost entirely in males. 
It is usually seen as a superficial, flat, brownish-red patch situated bilaterally 
on the inner surface of the thighs in their upper third. The patches usually 
meet on the perineum, and often involve the whole scrotum, and sometimes 
spread forward into the groins. The patches, which were formerly known as 
eczema marginatum, have a very sharply defined margin, which is very 
slightly sca^, but jqo vesicles a're^pTesentT'^'lScrapt^ the scalesT^low 
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a chain-like mycelium. The patches, though usually conhued to this region, 
are occasionally seen on the umbilicus and in the axillse, and are frequently 
associated with one type of eczema toid ringworm seen between the toes. 
There is generally intense itching felt in the patches. 

3. Eczematoid ringworms . — There are several varieties of this type seen. 
The commonest is that which occurs between the toes, and generally accom- 
panies the type just described. It occurs first between the little and fourth 
toe, and is generally bilateral. The skin in the web of the toe becomes 
thickened, whitish and sodden, and fissuring is prone to occur. It may spread 
to adjoining interdigital spaces, and on to the dorsum and sole of the foot. 
In severe cases a raw red weeping area, bounded bv' a sharp margin, is pro- 
duced. It is not always easy to demonstrate the fungus in the thickened 
skin between the toes ; considerable time must be given to soaking in liq. 
potass® the skin removed, and many slides may have to be made before the 
search is rewarded. This type has been described on the hands, but is very 
rare. 

The most common type seen on the hands consists of rather sharply 
circumscribed patches of a vesicular dermatitis. They may occur on any part 
of the hand or fingers, and are generally single and unilateral. They spread 
slowly, and are itchy. The lesions are usually produced by the endothrix 
fungus ; but others may be found. The demonstration of the fungus is 
necessary to distinguish them from other forms of localised dermatitis. 
When the lesions occur on the palm much thickening of the horny layer is 
produced, and cracking in the deeper folds may take place. 

In another form an acute dermatitis, which may involve both hands and 
feet, is set up, as has been shown by Whitfield. The cases are clinically 
indistinguishable from the type of acute dermatitis known as dysidrosis or 
cheiropompholyx, and in all such cases a careful examination must be made 
for a ringworm fungus. 

4. Pustular body ringworms . — These occur in sharply defined patches, 
chiefly on the limbs and neck. The patches are of dull red colour, and sharply 
raised from the surrounding skin ; they have a soft boggy feel, and pus can be 
seen exuding from the follicles. The fungus in this case is usually of the 
ectothrix variety. 

Diagnosis. — This is only difficult in the acute eczematoid varieties, when 
it must be distinguished from cheiropompholyx and the localised forms of 
dermatitis and eczema. Tliis can only be done with certainty by demon- 
strating the fungus. The circinate patches have to be distinguished from 
seborrhcsic dermatitis and the scaly streptococcal hesions, and on the face from 
pityriasis simplex. The presence of fungus, and the ease with which patches 
respond to Whitfield’s ointment, as well as the tendency to ring-formation, and 
asymmetrical distribution, will enable a diagnosis of ringworm to be made. 

Treatment. — This is simple in the flat body j)atches and in tinea cruris. 
Many antiseptics, such as iodine, sulphurous acid and chrysarobin, will 
clear up the patches, but the simplest and most easily aj)plied agent is Whit- 
field’s ointment, which consists of 3 per cent, of salicylic acid and 5 percent, 
of benzoic acid in a paraffin or paraffin and cocoa-nut oil basis. Most patches 
will clear up in a week if the ointment be rubbed in once or twice a day ; but 
it is well to continue the application for some days after the patches have 
subsided, especially in tinea cruris. 
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Kczematoid ringworm of tlie toes can be treated with a double strength 
ointment of the same constituents, the sodden epidermis being removed daily 
after washing with soap and water ; it is well to use this intermittently for 
2 weeks at a time, powdering the toes well with a bland powder during the 
alternate 2 weeks, in order that the keratolytic action of the salicylic acid 
may subside and give a better indication of the results of treatment. In 
resistant cases 20 per cent, chrysarobin in spirit may be used in addition. 
These cases are always resistant to treatment, which requires to be carried on 
for long periods. 

The acute eczematoid ringworms of the hands are often made worse by 
strong parasiticides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the stronger ointments. The suppurative type can 
also be treated with 1 in 1000 acriflavine, or 1 in 4000 perchloride of mercury 
dressing, and subsequently with Whitfield’s ointment, if not cured by the 
former methods. Kc-sistant cases respond well to X-ray treatment. 

Ringworm op the Nails 

This is fortunately not a very common affection, but occurs with sufficient 
frequency to be on the look out for. It may be caused by the endothrix or 
ectothrix fungus. 

S3rmptoms. — Usually 2 or 3 nails are affected, nearly always those 
of the fingers — the toe nails being very rarely attacked. The disease usually 
commences under the free end of the nail, and travels slowly upwards. The 
nail bed becomes much thickened, and the epithelium sodden, and can be 
scraped away. As the disease spreads the nail becomes a greenish-grey 
colour and separated from its bed ; tlie growing edge can be seen as a yellowish 
line above the discoloured and separated nail. In other cases the nail becomes 
soft or brittle and breaks up, exposing the underlying sodden nail bed. Very 
rarely the sides and base* of the nail may be primarily affected. 

Diagnosis. — The diagnosis has to be made from eczema, psoriasis and 
syphilis. This can only be done with certainty by finding the fungus. 
Portions of nail near the growing edge should be taken and soaked for some 
hours in liq. pota.^sfe. The under surface is then scraped and mounted, 
and a search made ; and tliis may require several preparations before the 
mycelium is found. CHiltures can often be made direct from pieces of nail; 
but contamination is very frequent. 

Treatment. — The nail must bo removed, either surgically or by soften- 
ing in strong potash and scrajang it away. Afterwards one of the stronger 
anti-tricho]>}j ytic remedies can be applied. Norman Walker recommends 
covering the affected nails with lint soakini in Feliling's solution and apply- 
ing a rubber finger-stall for 24 hours or longer, so as to remove the nail com- 
pletely. The solution must not be ai)plie(l to tlie surroiindiiig skin. 

Oirucmyrosis 

A good deal of attention has recently been paid to lesions closely resem- 
bling tliose fu-oduced by the ringworm fungi, but attributable to tlie growth 
of yeast-like organisms resembling those found in tiirush. The lesions are 

^3 



1314 


DISEASES OF THE SKIN 


chiefly found in moist situations, such as the groins, under the breasts and 
between the toes. Tlie same fungus has been found to be r(‘sy)onsible for a 
sodden condition between the fingers, to which tlie name erosio hlastmnycetica 
interdigitalis had formerly been applied. It has also been found in the nail 
folds, producing a curious bolster-like swelling of these structures, and has 
also attacked the nails themselves. 

The treatment of these conditions is similar to that employed in ringworm. 

Favus 

Favus is a disease due to the growth of a fungus allied to ringworm, 
belonging to the genus Achorion. It differs from the former in forming 
thick, yellow, circular cups which cause local scarring Yind atrophy of the 
hair follicles. It is a much rarer disease in this country than formerly ; but 
cases are still occasionally seen. 

S3ntnptoms. — Favus attacks fhe scalp, the glabrous skin and tne nails, 
and has been recorded on the mucous membranes. On tlie scalp it a])pears 
as a collection of pea-sized or slightly larger circular yellowish crusts standing 
up from the skin and having a central depression, through the centre of 
which the hair projects. This is the favus cup or scutulum. Very large 
areas of the scalp may be involved in the ])rocess, the whole having a honey- 
combed appearance. Where the disease has been cured, scars and per- 
manent alopecia are left. In section the yellow cu}> is seen to be made uj) of 
masses of mycelium radiating from the centre. Favus on the glabrous skin 
shows a somewhat similar appearance, a collection of bright y(‘llow cups 
forming a massive crust, the whole being surrounded by an iniiammatory 
zone. When seen in this country the lesions are generally very few in 
number and on the exposed parts, but in some countries where the disease 
is common the whole body may be covered with gr(‘at masses of favus 
scutula. Favus of the glabrous skin in this country is often of mouse origin, 
and a different species to the scalp favus. Favus of tlie nails has somewhat 
similar characteristics to that of ringworm of the nails. 

Treatment. — The only satisfactory treatment for favus of the scalp 
is X-rays. The risks of alopecia mentioned in the treatment of ringworm 
need not be considered here, as alo])ecia will result in any case from the 
disease. As a preliminary to X-ray treatment the crusts should be removed 
and the scalp cleaned up with appropriate antiseptic applications. 

In body favus the scutula must be removed, and the patches treated with 
either Whitfield’s salicylic and benzoic ointment or a 10 per cent, chrysarobin 
ointment. 

Favus of the nails is treated in the same way as ringworm of those parts. 


Tinp:a Versicolor 

This is a superficial infection of the horny layer with the Microsporon 
furfur, and is frequently seen among hospital out-patients. 

^ ^Symptoms. — It usually forms very thin, greenish-yellow patches or a 
continuous sheet over the chest and abdomen ; but may cover larger areas 
of the body. It is said to occur chiefly in people who wear thick woollen 
underclothing and perspire freely. If the patches are scraped scales can be 
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removed, and these examined in liq. potass© show thin mycelial threads with 
largo round spores among them. 

Treatment. — The treatment is the same as for other body ringworms, 
salicylic and benzoic acid ointment or a sulphurous acid lotion causing rapid 
cure. The underclothing should, however, be sterilised, or reinfection will 
occur. Precautions against over-clothing should also bo taken. 

Erythrasma 

This is an uncommon disease in this country, and is due to the infection 
of the horny layer with an oxtremely small fungus, the Microsporon minu- 
tissimum. 

Symptoms. — The affection occurs as superficial, reddish-yellow patches 
and plaques, more or less symmetrically arranged, cliicfly in the groins 
and axill©. 

Diagnosis. — The malady is to be distinguished chiefly from tinea cruris, 
and this can readily be done by noting the size of the mycelial elements 
under the microscope. In erythrasma they are so small as to require a 
jVinch objective, and under it appear as small bead-like chains, with masses 
of spores intermingled, while in tinea cruris chain-like mycelium can easily 
be seen under a J-inch objective. 

Treatment. — The treatn^mt is Uio same as for jatynasis versicolor. 

Lepothrix 

Tliis is a not V('ry uncomiiion affccti()n of the axillary hairs in which they 
become surrounded with dark reddish concretions. 

According to Castellani, this affection is cau.s(^d by a bacillary -like fungus, 
nocardia tennis, acting in symbiosis witli a red pigment-forming coccus, 
micrococcus castellanii. 

The treatment consists in dabbing the affected hairs twice daily with 
alcoholic formalin (2 {)er cent.), and rubbing in at night a 2 to 5 per cent, 
sulphur ointnnmt. Calamine lotion may be used to allay any irritation 
caused by the treatment (Castellani). 


DERMATITIS DUE TO ANIMAL PARASITES 

The affections of the skin due to animal ])arasites are of a mixed variety, 
l>ut for general purj^oses may be classed under the superficial dermatoses. 
Animal parasites produce their effects on the skin either by puncturing and 
injecting an irritating substance or by burrowing in the skin ; but what have 
chiefly to be taken into consideration are the secondary effects produced 
by the irritation these creatures produce. In tropical countries the number 
of animal parasites which produce skin lesions is very large ; it is proposed 
here, however, to consider only those seen commonly in this country. 

Bites and Stings 

The common flea, the bed-bug, gnats and the pediculus family are the 
common biting insects seen in this country, while of the stinging insects 
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bees, wasps, liornets and ants may bo mentioned. Excluding pediculi, 
which require more detaibul description, tlie lesions pro(iucod by all these 
insects are wheals of varying size, depending on the particular insect-, and 
also on the susceptibihty of the person attacked. The lesions are familiar 
to all, and require no detailed description. 

Treatment. — As most of these stings are due to an acid irritant, the 
application of weak solution of ammonia and other alkalis gives most relief. 
In the case of the bee the sting should be removed if still in ^he skin. 


Pediculosis 

Three forms of pediculi attack man : the Pediculus capitis, the P 
vestimentorum or corporis, and the Pediculus or Phthirius pubis. 

The first two are merely varieties of the same species — the Pediculus 
humanus linnceus. 

Pediculosis Capitis.— ^Etiology.— This condition is caused by a small 
insect, 2‘5 to 3 mm. long, with an oval body consisting of a narrow thorax 
and wide abdomen, to the former of which are attached six legs, each being 
provided with a hook-like extremity, with whicli it hangs on to the hairs. 
The head is small, oval and provided with two antennae, a powerful mandible 
and a proboscis, with which it punctures the skin in order to suck the host’s 
blood. This variety is found among the scalp hairs, chiefly in female children 
of the lower classes. Pediculi breed with great rajhdity, laying their eggs 
on the hairs. The eggs arc contained in a chitinous, ovoid cell, with a 
movable lid or operculum, and are known as nits ; they an* laid from 
the scalp outwards, and each is stuck on to the hair by a drop of cement 
extruded by the female as she moves along the hair. Nits can only be 
removed by unthreading them from the hairs. 

S3rmptoms. — Itching is the only sym])tom produced by tlie P. 
<^pitis, and this is due to an irritating substance injected by the in.sect wlnm 
it bites. A large number of infested individuals feel no itching ; they are, 
however, a source of danger, as they infect others. If tlie itching is severe, 
scratching follows, and this frequently causes im])etigo contagiosa, which 
is most marked at the back of the scalp, but may spread to the vertex, ev(‘n1 ii- 
ally involving the whole scalp and matting the hair down among tliic.k crusts. 
Similarly it may spread to the back of the neck and shoulders, and involve 
large areas of the body. Even when impetigo is absent , the pri'sence of 
scratch marks on the back of the neck and shoulders is almost diagnostic 
of P. capitis. 

Diagnosis. — All cases of impetigo of the scalp, especially in ciiildren, 
should be examined for pediculi. The diagnosis is easily made by finding 
the pinhead-sized, white, shiny oval bodies attaclied to the base of the hairs, 
and in bad cases the trans}>arent little insects themselves can be seen 
scuttling about among the hairs. 

Treatment.~The insects are easy to kill, but the nits are more re- 
sistant. The favourite method is to saturate the scalj) with parafiin and 
tie it up for 12 hours; this has the disadvantage of being messy, and is not 
free from danger if the head is brought too near a naked light.' Whitfield’s 
method of saturating the hair with 1 in 40 carbolic acid and then tying the hair 
up in it for half an hour is very efficacious, especially when much impetigo 
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is present. After this, the crusts can be removed and the nits combed out, 
and a weak ammoniated mercury ointment applied. 

Pediculosis Vestimentorum. — etiology. — ^The causative parasite has 
exactly the same anatomical character as the preceding, but is usually 
slightly larger, up to 3 to 4 mm. in length, it is not very common in civil 
life, being only seen in th(i habitues of the casual ward and the common 
lodging-house. In war-time, however, it becomes one of the chief causes of 
sick wastage of armies, being almost universal in its incidence and causing 
an enormous amount of skin disease. 

The insect lives chiefly in the clothes, coining on to the body in order to 
feed ; it is chiefly found, therefore, in those parts of the clothing which come 
into most intimate contact with the body. In civil life the Pedicnlus vesti- 
rncuiormn is rarely seen, but its nits may be found in the seams of the under- 
clothing of infected persons. Occasionally in heavily infested people nits 
may b(i found on the axillary, pubic and perineal hairs. 

Symptoms. — Tlie skin lesions in this condition are mainly those 
produced by scratching. Closely placed, small, red macules may occasion- 
ally be seen, the results of the insect bites, but this is unusual. The scratch 
eruption has a characteristic distribution and type. In civilians, it is most 
marked about the back of the shoulders and around the waist and upper part 
of the buttocks, in soldiers, it is even better marked on the legs and about 
the knees, owing to wearing the puttee. The lesions in earlier cases are 
pa))ules, surmounted by hcemorrhagic crusts and linear excoriations. In 
cases of longer standing, areas of eczematisation and iichenification occur, 
and the skin becomes irregularly pigmented. Septic complications are not 
very common in civil life, but in the field are the rule. Boils and linear, 
gutter-shaped ulcers, described under ecthyma on p. 1297, are extremely 
common under these latter conditions, chiefly on the legs. 

Diagnosis. — this has chiefly to be mad< from scabies, but the presence 
of the burrows and the distribution of the rash — described in detail in the 
article on that disease (p, 131 d)— should enable a diagnosis to be made. 
From senile pruritus the diagnosis can only be made by finding lice or their 
nits. 

Treatment. — Disinfection of the clothing and bedding of the infected 
person is all that is required, except in those who harbour nits on their hairs, 
in which case the latter should be cut short or shaved. Most local sanitary 
authorities will carry out the necessary disinfestation if duly notified; the 
methods employed scarcely come within the scope of this work. Local 
lesions can afterwards be treated with sedative lotions and creams, and 
impetiginous lesions as already described (p. 1296). 

Pediculosis Pubis. — .etiology. — The Pediculus or Phthirius pubis has 
a different appearance from that of the above-mentioned varieties ; the 
body is shorter, wider and almost triangular in shape. It is usually about 
i'5 mm. long and about the same width, and is provided with six legs, which 
are more curved than in Pediculus humanus and are also provided with hook- 
like extremities. This louse can move with considerable rapidity along the 
hairs, but has very limited powers of movement on a flat surface. When 
found among the hairs it is seen clinging with its legs to two adjacent hairs, 
its eggs are laid in the same manner as with other varieties. 

The pubic louse is found almost exclusively in the pubic and perineal 
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hair, but in severe cases the hair in front of the abdomen, chest and thighs 
may be infested, as may also the axillary hairs, the beard, the eyebrows and 
eyelashes. It is extremely rare on the scalp. It is usually transmitted 
during coitus. 

Symptoms. — There are two main symptoms, itching and the 
presence of small bluish stains on the skin. The itching is often intenso 
and may lead to loss of sleep, but is localised to the area attacked. Scratcli 
lesions are not very common, doubtless owing to the protection aflorded by 
the stout pubic hairs; they do, however, occur. The bluish stains found 
on the skin in regions infested by the crab-louse are now known to pro- 
duced by the bites of the insect. They are 4 to 10 riim. in diameter, not 
raised above the skin, and do not disappear on pressiini. Th(»y are known as 
rnaciilm owrulecR, 

Diagnosis. — This is made by finding the louse and its nils attached to 
the base of the hairs. 

Treatment. — The best results are obtained by clipping the hair short 
and rubbing in I per cent. /3-naphthol ointment. Ung. hydrarg., carbolic 
acid lotion (1 in 40), and petrol are also used, but the former of these may 
set up a severe dermatitis if not carefully used. On the eyelashes, the insects 
and their nits should be removed with forceps. 


Scabies 

iEtiology. —Scabies is a disease caused by a spider-like, acarine 
parasite, the Sarcoptes scahiei. The acari form a large group of animal 
parasites which attack man and the lower animals. The parasite generally 
found in man (var. hominis) is a special variety and is not contracted from 
animals. Various other acari, however, which attack animals may also 
attack man, but they do not produce identical syinjitoins. 

The Sarcoptes scahiei, commonly spoken of as the acarus, is a minute 
round body, just visible to the naked eye, and of white shining appearance. 
The body bears eight legs, whicli differ in the two sexes. In both sexes the 
two anterior pairs bear suckers ; in the male the third pair bear long bristles 
and the fourth pair bear suckers, while in tlie female both hind pairs bear 
bristles. The female is larger than the male, and burrows in the horny 
layer of the skin to lay her eggs. If undisturbed the female may live for 
2 to 3 weeks and lay up to about 30 eggs. The eggs are laid in the burrow 
and the young hatch out there, the complete cycle from egg to mature acarus 
being completed in about 10 days. The larvae, however, hatch out in 3 to 
3J days. 

The female acarus has certain favourite sites for burrowing, namely, the 
genitals, the fronts of the wrists, the web and sides of the fingers, the ulnar 
border of the hand, the backs of the elbows, the anterior axillary folds, the 
nipples in women, the umbilicus, the sides of the gluteal cleft and lower part 
of buttocks, the front of the knees, the ankles and the dorsum of the feet. 
In infants the palms and soles are also frequently affected. 

Symptoms. — The eruption of scabies is of two kind!*- — the acarine 
burrows and the follicular papular eruption. The burrows occupy the sites 
named above. They are seen most clearly on the hands, where they usually 
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form thin, sinuous lines, from a millimetre up to a centimetre in length and 
occasionally even longer. The burrow is generally easily seen, as dirt 
accumulates in it, but quite often it can only be recognised by a lens. The 
oldest part of the burrow has a splay mouth, while at the other end the 
small white body of the acarus, with a black spot in its fore part, can be 
easily seen with a lens and often with the naked eye. Frequently a clear 
vesicle or vesicles are seen beneath the burrow, but as a rule on the hands 
no redness is present unless secondary infection has occurred. When blisters 
are present, secxuidary infectiou is frequent, and pustular, weeping and 
crusted areas are produced. In other sites vesicles are not common, but 
a large T)ea-si7x*d papule usually underlies the burrow, and the burrow 
itself and its acarus are not so easily seen ; these lesions are frequently 
seen on the peiiis, scrotum and anterior axillary folds, and are usually 
diagnostic. 

The follicular papular eruption is arranged in smaller or larger circles 
round the areas where tlm burrows occur. The main distribution is on the 
anterior aspect of the body, from the nipples to the knees, and in a semi- 
circle .iround the anterior axillary fold. The back is free, except in severe 
cases, down to the top of the gluteal cleft, but scratch lesions occur on the 
lower part- of the buttocks, where ecthyma is often a complication, and on 
the back and inner parts of the thighs. On the limbs the eruption occupies 
both front and back of the forearms, up to about the centre of the arm, and 
also occurs around the ankles. The lesions are first pinkish or whitish 
elevations of scattered hair follicles, but soon they become covered with 
bloodstained crusts from scratching. Linear scratch marks are rare in 
scabies. It is not clear wliat produces the scratch eruption in scabies, but 
the w'ork of J. W. Munro suggests very strongly that the follicular lesions 
are })roduced by the acarine larvae, and the distribution of the lesions adds 
confirmation to this viqw . 

In old-standing cases almost the wdiole body may be affected, though 
the face and scalp are practically never attacked in adults; but in emsH 
children even these areas may suffer. 

Diagnosis. — In well-marked cases no difficulty arises, as the burrows 
can be seen, but in treated cases the diagnosis may be very difficult and a 
diagnosis from pediculosis may have to be made. Also the two conditions 
may occur together. The distribution and character of the rash will usually 
settle the point, but a careful search with a lens for burrows and acari should 
always be made. 

Treatment. — This depends more on the carrying out of detail than on 
the actual parasiticides used. Three things are necessary, namely, the 
opening of tlie burrows by scrubbing, the subsequent application of a para- 
siticide to tlie body, and the disinfestation of clothes and bedding. The body 
should be soaked in a hot bath, then rubbed with soft soap, and finally 
scrubbed with a brush, particular attention being paid to areas where 
burrows occur. After this sulphur ointment (B.P.) is rubbed in all over 
the body (face and scalp excepted), and the patient again dresvses, bis clothes 
having been disinfected in the meanwhile. On the two following days the 
ointment is again rubbed in, but no bath given (as it lends to increase the 
liability to sulphur dermatitis), on the fourth day nothing is done, and on 
the fifth day the patient has a bath — to wash off the ointment — and puts on 
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clean things, all dirty linen being sent to the wash. If any dermatitis from 
the sulphur arises, lin. oalamina:', to which 2 per cent. liq. j>ic. carb. is added, 
may be smeared on, and if there is much sepsis appropriate treatment can 
then be applied. Balsam of Peru ointment, 12 per cent., and ^-naphthol, 
5 per cent., may be used as alternatives to sulphur. Many other methods 
are in vogue, but the above is generally the most satisfactory. 


B.— THE DEEP INELAIVDIATORY DERMATOSES 

Under this heading are included those inHamuiatory conditions which 
start in the dermis or hypoderrn, and only involve the ej)iderjnis secondarily. 
It is often easy to decide clinically whether an inilainrnation starts in the 
dermis or in the hypoderia, and strictly these conditions should be described 
separately ; but as the same exciting cause may often produce either condition, 
it is simpler to describe them together. 

The causative irritant may reach the point attacked in three ways — 
namely, (1) through a crack or puncture in the epidermis, (2) by the lym- 
phatics, or (3) by the blood stream. In the first group are included those 
cases in which certain chemical poisons are introduced into the skin by the 
bites and stings of insects (already dealt with on j). 1315), and cas(‘s in which 
micro-organisms are introduced into abrasions, as in the case of erysipelas 
from the streptococcus (p. 55), syphilitic cljancre from tJie Spirochata 
pallida (p. likJ), soft sore from Ducrey’s bacillus, lupus vulgaris and 
lupus verrucosus from the tubercle bacillus (p. 1331), and actinomycosis, 
sporotrichosis, etc., from cortaiu fungi. The second group includes certain 
lesions produced by bacterial irritante, such as are seen in the lyinphangitic 
abscess in tuberculosis and the sporotrichial gunimata. The third group 
includes the drug eruptions and other dermatoses, which are labelled toxic 
eruptions and which arc piesumably due to chemical ])oisons circulating in 
the blood, aud also eruptions due to the circulation of micro-organisms, 
such as are seen in the syphilides and tuberculides. For convenience of 
description it is proposed to deal with the majority of deep inflammatory 
dermatoses under two headings — (1) the toxic eruptions, and (2) eruptions 
produced by living organisms. It must be understood, however, that in the 
present state of knowledge the aetiology of many of those included in the 
former group is still very obscure. There is also a tlnrd group of dermatoses 
whose characters make it diflicult to place them in either group, and these 
have, therefore, been described as (3) deryrvatoses of unknown origin. 


TOXIC ERUJ^TIONS 

It is practically imjwssible to y)roduce experimentally in animals any of 
the toxic eruptions, owing to the fact that no animal has a skin comparable 
to that of man. Consequently, all our exj>erimental knowledge of toxic 
eruptions has to be derived from the observed effects of drugs and food- 
stuffs on the human skin. It is, therefore, proposed to consider first the 
eruptions produced by these substances. 
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DRUG ERUPTIONS 

These fall into two great classes — those produced by [)rotein-coiitaining 
and those by non-protein-containing drugs. Tlie latter include all the 
ordinary galenicals, while the former include serums and vaccines, as well 
as protein food-stuffs. Extracts of organs given by the mouth rarely, if 
ever, produce eruptions and are, therefore, not 8])ecially considered. 

Non-puotein-uontaining Diiugs. — Two classes of eruption are produced 
by these— (a) Non-specific eruptions, which may be produced indiscrimi- 
nately by many different drugs, and (h) specific eruptions, which are peculiar 
to certain drugs. 

Symptoms. — Non-si'ECIfic Eruptions. — These are generally erythema- 
tous, urticarial or j)urpurir. 'J'he erythematous rashes may be scarlatiniform, 
morbilliform, or, more rarely, of the erythema multiforme type ; sometimes 
the lesions are vesicular. Urticarial lesions are usually of the simple urticaria 
ty})e, blit occasionally the giant forms are seen. Purpuric lesions are often 
erythematous at the start and develop haemorrhages later. It is difficult 
to classify drugs into any 8j)ecia] groups by the reactions they produce, but 
it Tnay be noted that the under-mentioned tv]>esof eruption maybe produced 
by the drug.s named : 

Erythematous, — Acetanilide, alcohol, antip}n]ie, arsenic, aspirin, bella- 
donna, benzoic acid, cantliarides, capsicum, chloral, chloralamide, chloretone, 
chloroform, copaiba, ciibebs, digitalis, ipecacuanha, mercury, opium, pilo- 
carpine, |)henacetin, quinirie, rhubarb, salicylic acid and the salicylates, 
stramonium, strychnine, sulphonal, turpentine and veronal. 

Urticarial. — Antimony, arsenic, benzoic acid, chloral, copaiba, digitalis, 
opium, plienacetin, pi]()(;arj)ine, quinine, salicylic acid and the salicylates, 
santonin, tur{)Gntine and valerian. 

Purpuric. — Arsenic, chloral, chloroform, copaiba, ergot, hyoscyamus, 
iodoform, mercury, phosphorus, quinine, salicyiic acid and the salicylates, 
stramonium and auljihonal. 

Specific Eruptions. — Certain drugs give rise to eruptions which are 
characteristic of the drugs. The following are the most important ; 

Arsenic. — In addition to simple erythematous and urticarial lesions, an 
acute generalised exfoliative dermatitis may develop. This is especially 
seen after injections of salvarsan. Herpes zoster also occurs, presumably 
from the action of arsenic on the ])osterior root ganglia. Pigmentation, 
(^specially about the trunk, though it may be more or less generalised, is 
seen in chronic arsenical intoxication. It usually present-s a fine reticular 
pattern. Hyperkeratosis occurs chiefly on the palms and soles ; it may be 
diffuse or occur in localised, com-like projections. Occasionally these 
localised hyperkeratoses develop into epitheliomata. Excessive sweating 
of the palms and solos (hyperidrosis) may occur, and the nails may become 
btriated and brittle. 

Bromides . — Two main types of specific eruption arc seen. Bromide acne 
is a follicular hyperkeratosis, often closely resembling acne vulgaris and 
seen in the same situations, but often more extensive, involving the legs and 
arms, as well as the face, chest and back. It is seen chiefly in epileptics 
who have taken bromide for some time. The other form is the so-called 
“ anthracoid '' form, which is most commonly seen in infanta and children ; 
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in the foniier the drug is often conveyed in the mother’s milk. Nodules 
and tumours varying in size from a pea up to an inch or two in diameter 
are found, chiefly on the face and legs. The tumours are of a deep red colour 
and studded with minute pustules ; in the larger lesions the surface is often 
crusted, and in some cases ulceration occurs. 

Iodides , — The most typical lesions produced by iodides are papules which 
look like vesicles and bullse, but when pricked only blood escapes. They are 
sometimes spoken of as “ pseudo-bullae.” They are common on the face 
and extremities, and often appear after taking quite small doses of iodides 
and vrithin a very short time, even as quickly as 24 hours. They are most 
common in patients suflering from nephritis. These lesions may increase 
rapidly in size and produce large tumour-like masses, studded with pustules 
or with a crusted or ulcerated surface, and when occurring in patients who are 
seriously ill may hasten a fatal termination from 8e])tic absorption. In the 
early stages the cases have been mistaken for small-pox. An acne similar 
to that produced by bromides is also seen. 

Antipyrine . — In addition to producing the more generalised types of 
eruption, antipyrine may produce large erythematous reddish or purjdish 
patches, situated discretely over the body, of sharjdy circular outline and 
giving rise to a sensation of burning. When they subside they leave a very 
marked pigmentation, which disappears very slowly. 

Phenol-phthalein . — This drug, now largely used as an a]>erient and con- 
tained in many proprietary rein edicts, occasionally ])ro(]uces an eru{)tion 
similar to the last named. The patches are of dull j)ur])lish colour and come 
out on face and limbs, luit often also alTect the mucous membrane of the 
mouth. The lesions belong to the group known as “ fixed erujjtions,” as they 
tend to recur at the same site if the drug is repeated. 

Mercury , — This drug occasionally gives rise to a severe erythema in the 
groins and axillae, and also on the palms and soles. There may be also 
purpuric spots and vesicles. Other symptoms of mercurialisin, such ns 
nephritis and ulcerative stomatitis, may also be present. 

Silver, — Long-continued ingestion of this drug produces a peculiar slaty- 
grey pigmentation of the skin, generally universal, but most marked on the 
exposed parts. It scarcely comes under the heading of inflammations, but 
is included for the sake of convenience. 

Protein-containing Drugs. — These include the antitoxin sera and 
bacterial vaccines. Vaccines rarely cause marked cutaneous eruptions, but 
when they occur they are of similar nature to those produced by sera. 
Serum eruptions form a very interesting group, as it is reasonable to suppose 
that their method of production is closely analogous to that of those toxic 
eruptions whose aetiology is obscure. For it has been assumed that these 
are due either to absorption of poisonous proteins produced by the body or 
to the toxins of pathogenic bacteria which are present in the body. 

Serum eruptions are supposed to be an anaphylactic phenomenon and, 
though this seems to be a reasonable explanation in those cases where the 
rashes follow a second injection of a foreign protein given at least 14 days 
after the first, it does not fit in so well for cases in which the eruption follows 
the first injection of serum. 

Symptoms. — Any of the above-mentioned non-specific eruptions may 
develop, but there is a greater tendency for the lesions to be of the erythema 
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multiforme type. Often the rash is very extensive, the trunk, face, and 
limbs being covered with disk-like, sharply circumscribed, infiltrated red 
lesions ; these often become bullous, and haemorrhages may occur in the 
centre of the lesions. In other cases ringed lesions occur, which spread peri- 
pherally and clear in the centre — erythema gyratum. Not infrequently these 
lesions are associated with fever, and pain and swelling in the joints, and 
gastro-intestinal disturbances, such as diarrhoea and vomiting, and albumin- 
uria. Jn other cases the lesions are more of an urticarial nature, witli transi- 
tory, very itchy wlieals and swelling of the skin of the face. These 
eruptions usually come out about a week or 10 days after the injection of 
the serum, and clear up in about the same time. 

Similar eruptions sometimes develop in persons vaccinated against small- 
pox, though in addition a true vaccinial eruption, in which the lesions have tlie 
characters of the vaccine vesicles, may develop. 

Urticarial lesions develo]) in certain individuals who are sensitive to cert ain 
food-stuffs, after ingestion of these substances. They will be considered more 
fully under Urticaria (p. 1325). 

Treatment. — Sj)eaking generally, the first thing is to stop the drug caus- 
ing the eruption. In the erythematous and urticarial types local soothing 
lotions are indicated, of which the mcist useful are lead and opium lotion ; 
or liq. potass., 5i ; «p. vin. rect., ^i ; aq. ros. ad 5 viij ; or ac. carboh, 5i ; 
glycerin., .5i ; aqiiam ad r^viij. Alkaline and bran baths are often very 
useful. 

In the serum eru])tiona, calcium chloride or lactate is recommended and 
may be given in 10-grain doses three times a day. Quinine, grs. i or ij three or 
four times a day, is sometimes of value. In the more severe cases the patient 
must be kept in bed. 


THE ERYTHEMATA 

The term erythema may be used to signify any transient redness of the 
skin, such redness being frequently juoduced by external irritants ; and these 
have already been dealt with under the superficial inflammatory dermatoses. 
When, however, tlie term is used to describe a composite chnical picture, two 
main types have to be considered, namely, the non-infiltrative and the in- 
fiitrati ve. 

The Non-infiltrative Erythemata 

These include two classes, the congestive and the inflammatory. The 
congestive type has little or no dermatological importance. It is seen 
in blushing, which is a [)ure vasomotor phenomenon, and also in such 
transitory rashes as that seen during ether administration. The inflam- 
matory type includes the rashea seen in scarlet fever, measles and rotheln, 
drug eruptions just referred to, and certain other toxic conditions. 

/Etiology. — One of the commonest varieties of erythematous rashes is that 
occurring as the result of septic absorption from a wound, and many of the 
cases of so-called surgical and puerperal scarlet fever belong to tliis group. 
They also occur in ptomaine poisoning and in other infections of the gastro- 
intestinal tract, but there always remain a number of cases in which no cause 
can be found. 
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Symptoms. — Erythematous rashes are usually of either the scarlatini- 
form, morbilliform or figiirate type. The scarlatiniform cases differ from 
true scarlet fever in the absence of other typical signs, sucli as high 
temperature combined with rapid pulse, the date of appearance of the rash, 
the presence of sore throat and the characteristic appearance of the tongue. 
The morbilliform erythemata differ from measles in the absence of coryza, 
conjunctivitis and respiratory catarrh. The temperature is atypical and 
Koplik spots are not found. The figurate variety consists of patches or 
groups of disk-like lesions which tend to spread pcriplierally and clear in the 
centre so as to leave circinate and gyrate patterns. It is seen most commonly 
in drug eruptions, and can hardly be confused witii anything else. In all 
these varieties as the eruption subsides there is a tendency to scaling, usually 
of the fine branny type, and this may often be extensive ; the glove-like 
scaling of tlie palms and soles, seen in scarlet fever, may also occur in the 
simple types of erythema. 

Haemorrhage may sometimes take place into ilie (‘rythrmatoiis j^atches, 
especially when these occur on the lower limbs. Most cases of simple purpura 
really belong to the erythema group. The raucous membranes may be 
affected similarly to the skin, and other general symptoms, such as diarrhoea, 
vomiting, fever and albuminuria, may be present. 

Treatment. — Attempts must be made to find and remove t lie cause. All 
possible septic foci, such as pyorrhoea, tonsillar sepsis and chronic appendix 
trouble, should be dealt with. The bowels should be made to act freely 
and a light diet ordered. Oases should generally be jmt to })ed, and always 
when there is fever or any marked constitutional symptoms. 

The Infiltr.\tive Erythemata. Erythema Multiform e 

.etiology. — Erythema multiforme may occur as a drug eruption, and 
especially as a serum eruption, as already noted, but it generally ajipears 
without any special cause being determinable. It occurs cspecaally in young 
adidts and may often xecur, some cases doing so year after year at regular 
intervals. Individual attacks may clear up raj)idly, but in many cases fresh 
crops appear, and the disease may go on for weeks or months. The joint 
swelhngs which sometimes accompany the skin lesions led to the supposition 
that the condition was of rheumatic origin, but it is probable that these are 
only a manifestation of a similar affection of the synovia of tlie joints. 

Pathology. — Microsco])ic examination shows a dilatation of the vessels 
of the dermis with a leucocytic exudation. There is much local oedema. 
TEe epidermis is oedematous and fluid may accumulate beneath the horny 
layer or less frequently beneath the epidermis. 

Symptoms. — The lesions of erythema multiforme differ from those men- 
tioned in the last section in forming raised infiltrated lesipns, wliich vary in 
size from a pea to a five-shilling piece or larger, and which have a well- 
defined distribution. They are usually found on the backs of the hands, 
and forearms and on the face,,.but are not infrequently found on the 
palins^ and may*^aTso involve the trunk and lower limbs. In the inildcr cases 
they consist of red papules and patches with a sharpy-^defined border and are 
usually com pletely circular in pjrtline. In the more severe forms hflemor- 
rhages occur Ija we centre, or they become surmounted by bullcB. There 
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is soiiKi tenclen(;y io slow peripheral extension, with clearing up of tlie centre, 
so that ringed lesions may be formed. In these a play of colours may be noted, 
the outQJjrti.d ring surrounding a purple haemorrhagic ring, which in its turn 
surrounds a brownish pigmented centre ; these lesions are sometimes called 
erythema iHs^. In rare cases the biillao so predominate as closely to resemble 
a“p^hphigu8. Tlie subjective symptoms are often slight, but sometimes 
itching and burning occur. Lesions may appear on the mucous membranes. 
Pain and swelling in the joints are not infrequent, and gastrodntestihal dis- 
turbance may occur, as may also fever and albuminuria. 

Treatment. — Care must first be taken to remove any possible cause. Of 
the dnigs which are of value are calcium lactate, the salicylates and (j^uinine. 
The former is best given in 7>83. doses on alternate nights. Local treatment Ts 
not really necessary, but calamine lotion or liniment may be app^ed to relieve 
itcliiug or burning. 

Erythema nodosum is closely related to erythema raultiforme, and is dealt 
with on p. dol . 

GRANULOMA ANNULARE 

This is a very chronic, raised, ringed eruption, of dead white colour, seen 
chiefly on the dorsum of tkc hancjU.' 

iEtiology and Pathology. — The cause of this condition is unknown, but 
various intermediate types between it and erythema nuiltiforme have been 
noticed, and this suggests a relationship with the latter condition. Histologi- 
cally a dense cellular infiltration, associated ^ith degeneration of the collagen 
bundles, is found in the deeper layers of the dermis, especially in tlie neigli- 
bblitTibod of the sweat coils. 

Symptoms. — The earliest h‘siuiis are lentil-sized white nodules, seen most 
commonly on the back of the finger joints. Such Icvsions often occur in groups. 
They sj)read slowly, the centre of the group becoming flattened, and sur- 
rounded by a raised, dead white festooned maigin, which can be seen to be 
made up of nodules of tiie same character as those of the original lesions. The 
disease is very slowdy progressive, and may last for months or years if not 
treated. The lesions are generally localised to the hands and wTists, but are 
occasiotially seen in other pai-taoi tlie boiiy, such as the nape of l!ie neck, the 
buttocks, ('Ibow's and knees. In some cases siibeiitaneous fibrous nodules 
hfl^yif'TJ^en de.scribcd in the neighbourhood of the elbow joints and elsewhere. 
Sulm'ctive symptoms are ^norallyjibsent. 

Titii^tment. — Ini emalT}', quinine and the salicylates may be given. X rays 
will often cause the lesions to disappear, but no other local treatmenT’Ints 
much eff(‘ct. 

THE PURPURAS 

The })urpuras form a group which are closely related to the erythemata 
and ar(‘ very often erythematous at the start. In them, however, the blood 
vesscj walls are damaged and baiinorrhago oceurs into the dermis. They may 
be of toxic or of liaeterial origin. Tliey are considered in detail on p. 725. 

THE URTICARIAS 

The urticarial eruptions are characterised by the presence of whe als, 
or localised areas of oedema. These are usually transitory in character and 
are a(HU>nipanied T)y sev^ i^hing. Several different forms are recognised — 
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(1) Simple urticaria, (2) factitious urticaria, (3) giant urticaria, (4) papular 
urticaria, and (5) urticaria pigmentosa. 

iEtiology. — As is pointed out above, urticaria can be produced by the 
ingcfltin n of cf^^tain d rugs and b y injections of fore ign sera. It can also be 
produceJTyThe ingestion of Cg||ai^|SSEitu5rTn susceptible per^ns ; for 
example, porrjdge, ^tfawberries, shejj-j^h, eggs and miK. It also occurs 
after the consumption bf~^ecom poS n g f ood. As faf ^as is known it is 
never due to the direct attack otliny nucro-organism. It is clear that it 
may be produced not only by prot ein poisons , but by nou-pjQjfiin poisons 
circulating in the blood. The actual mechanism by which the lesions are 
produced IS hot altogether clear. At one time It was thought to be a pure 
vasomotor neurosis, and ITiat the poisons mentioned acted on the vasomotor 
centreSy hurin recent years it has been demonstratedthat the lesions are true 
inflajumations, and, therefore, it is probable that the action of the poison con- 
cerned is a IpcayQjpe. At the same time external stimub, such as friction, seem, 
in many cases, to play a part in determining the points where tlie poison acts. 
It must also be noted that urticarial lesions may be directly produced by the 
injection of poisons into the skin. This is well seen in the bij^ 
of insecisyana the stin^.of plants, such as the nettle. In_ajarge number of 
cases of urticaria, however, itiahifiicult to hud anyhausCx and these are usually 
considered to be autp-toxic. The auto^to^ji jnay be generat ed in ^e m- 
testin al tr act, or in infected such as s^tip t pnslls a nd~ tecdTi and m- 
flamn^to]QrJrouyj jn.i£^ pjelvis. In the gianh urticaria cases there is usually 
a considerable functional element present, and these cases are sometimes 
considered to be a_yaspjnotorja^nXQsis. Nothing is known of the etiology 
of urticaria. pigjqientpsa 

Symptoms. — Simple urticaria . — This is thti form most frequently met 
with in adults. It may occur in an acute or in a chronic form. In the 
former the eruption appears suddenly, is often accompanied by general 
symptoms, such as fever, diarrhoea and vomiting, and subsides more or less 
rapidly. In the chronic type the eruption appears in crops ; the individual 
lesions run a more or less rapid course, but fresh crops continue to come out 
at intervals and the condition may persist for many weeks, months or even 
years. 

The lesions of simple urticaria are in their earliest stages pale pink papules 
or patches, varying in size from a pea to an inch or two in diameter. In a 
short time — sometimes a few minutes, at others an hour or so — the central 
part of the patch becomes a dead white colour, is firm to the touch and raised 
a millimetre or two from the surrounding skin. The lesions are intensely 
itchy. They may be few in number or very numerous ; sometimes the whole 
body may be covered with patches of all shapes and sizes, and figurate patches 
are common. The eruption is most common on the trunk, but any part of 
the body, including the mucous membranes, may be affected. 

Rarely ha3morrhage6 occur into the patches, and still more rarely do 
vesicles or bullae surmount the patches. 

Factitious urticaria . — This is a condition of the skin in which the slightest 
trauma, such as a slight scratch, will bring out a wheal. This condition is 
often present in simple urticaria, but frequently exists apart from any spon- 
taneous eruption. The condition is sometimes referred to as dermatographism^ 
as it is possible to produce letters in urticarial wheals on the patient. 
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(riant urticaria . — In this condition the lesions are not so much wheals 
as circumscribed patches of oedema. They are particularly liable to occur 
about the face— the eyelids, cheeks and lips often swelling up quite suddenly — 
burning or itching being an accompanying phenomenon. The mucous 
membranes are not infrequently attacked, and in a few cases sudden oedema 
of the larynx may produce dangerous asphyxial symptoms. The lesions 
are very prone to recur, and these recurrences may persist for years. This 
condition is sometimes spoken of as angio-neurotic cddema (see p. 978). 

Papular urticaria . — This type is really only a variant of simple urticaria, 
but is that commonly seen in infants and young children. It is not very 
commonly seen in breast-fed infants, though it does occur, but otherwise 
is chiefly seen in the first two years of life; it may in some cases, however, 
yiersist, with intermission, up to about 7 years of age. The lesions appear, 
just like those of the adult form, as pink oval patches, usually about \ inch 
in diameter, but instead of the bulk of the whole patch being converted into 
a wheal only a central pinhead-sized wheal is produced. Itching is intense 
and often paroxysmal. When the lesion is scratched the central papule 
becomes inflamed and a bloodstained crust is formed on its summit, and it 
persists after the surrounding pink zone has disappeared. The cases usually 
present discrete pinhead - sized papules, covered with bloodstained crusts, 
suggesting a parasitic origin. 

The eruption comes out in crops, especially at night, and chiefly on the 
lower part of the trunk and thighs, but may occur almost anywhere on the 
body. The children seem to suffer little in general health, though sleep 
at night is often lost, its effects being often more obvious in the parents. 

Urticaria pigmct)tofia . — This is a rare condition and it i.s still a question 
whether it should be group(‘d with the other urticarias. It is chiefly a 
dLsease of infancy, hut a certain number of adult cases are on record. The 
condition may appear within the first few days of life, and in a few cases 
lesions are said to have been y>resent at birth. 

The lesions usually appear as wheals, J to i inch in diameter ; and as 
these disappear a yellowish-brown colour Ls left, and the lesion may remain 
raised above the surrounding skin or may flatten down to a pigmentary 
macule. These pigmented lesions may persist for many months or years. 
Itching may or may not be jtresent. Sometimes marked factitious urticaria 
can be elicited. It would appear that occasionally simple urticarial lesions 
may leave behind pigmentation, but the condition described above is some- 
thing quite distinct. In true urticaria pigmentosa there is generally a great 
increase in the mast-cells of the dermis which is absent in ordinary urticaria 
leaving pigmentation. 

Diagnosis. — Simple urticaria may be confused with dermatitis herpeti- 
formis and with the premycosic stage of mycosis fungoides. In the former, 
small deep-seated vesicles usually occur ; but as they are not always present 
the diagnosis may be difiicult. From the latter a diagnosis cannot be made 
with certainty, though when occurring in old people and persistent, mycosis 
fungoides must be considered. 

The giant forms must be distinguished from erysipelas and acute erythe- 
matous eczema. In the former, high temperature is present, the lesion has 
a sharply defined, slowly spreading margin, and is often blistered. In the 
latter, the eruption is extensive and symmetrical, the skin is red, and vesicles 
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are frequently present. Chronic erysipelas of the li}) is a persistent, slowly 
increasing condition and usually arises from a pc'rsistent crack in the lip, 
while urticaria has a sudden onset and disappears again. 

Papular urticaria in children is most frequently confused with scabies. 
The diagnosis can be settled by the presence of burrows and the hnding of 
acari in the latter condition. 

Urticaria pigmentosa is not likely to be confused with any other con- 
dition. 

Treatment. — If a cause can be found it must be removed : articles of 
diet known to cause the eruption must be avoided and all possible septic foci 
dealt with. If the cause is not clear, various types of food must be 8to])ped 
one by one in order to exclude a possible source of trouble. Recently a 
outi-reaction to various food -stutTs has been devised to detect the causative 
agent, and it is possible to desensitise patients from tlie particular poison 
to which they are susceptible. Apart from this, mild purgation and the 
administration of intestinal antiseptics, such as salol, ichthyol, creosote and 
calomel, can be recommended. Some patients improve on tonic drugs, 
such as iron, arsenic and quinine. Calcium chloride or lactate given over 
prolonged periods is efficacious in some cases. In others complete freedom 
from work and even rest in bed are necessary. 

In the papular form in children excessive intake of sugar plays a part in 
a proportion of case-s, and by a rigid cutting down of jams, sweets, etc., relief 
is often obtained. 

In the gian» form nerve sedatives, such as valerian and the bromides, are 
of value. 

Locally, anti-pruritic lotions are most useful. Solution of coal tar and 
subacetate of lead, 7 )ij of each to 5viij of water; or liq. potassai, 7i, glycerine 
3i to 5viij of water, may be used and can be applied frequently ; alkaline 
and bran baths also give considerable relief. In children a teaspoonful of 
liq. picis carbon, added to a warm bath before going to bed is a valuable 
remedy, and in some cases 8ulj)liur ointment grs. xv to 5! has proved useful 
but lotions are usually better tolerated. 

There is no known treatment which affects urticaria pigmentosa. 

PRURIGO 

Prurigo of Hebra is a condition wdiich is rare in this country, but is not 
uncommon in Eastern Euro])e. It is apparently closely connected with the 
urticarias, but some authors consider it a distinct affection. It begins usually 
in the first or second year of life, by the appearance of intensely itchy, pin- 
head- to lentil-sized papules on the extensor aspects of the limbs, chiefiv 
on the legs and forearms ; these soon become covered with blood-stained 
crusts, and eventually the whole of the skin of the affected area becomes 
thickened (lichenified), pigmented and excoriated. The lesions may eventu- 
ally involve the whole of the limbs, but the flexures usually escape. The 
trunk, neck and face may become eczeniatised and lichenified. The glands 
in the groin.s and axillfe heconui tnuch enlarged. The milder cases (prurigo 
mitis) may eventually respond to treatment and get well about the firm* of 
puberty, but the more severe cases (prurigo ferox) jx^sist throughout life, 
the patient eventually succumbing to the disease. 

Treatment. — There is no specific treatment. Baths and sedative lotions 
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and ointments, together with sedative drugs, to relieve itching and to ensure 
sleep, should be employed. 

DERMATITIS HERPETIFORMIS 

Dermatitis herpetiformis or Duhring's disease is a condition character- 
ised by the appearance on the body of cxpps of erythematous or urticarial 
or pat.cliea^ usually surmounted by Herpetic vesicles or bullse, and 
giving rise to intense ifeghm^* 

The (evidence for placing this disease among the toxic eruptions is not 
conclusive, but is sufficiently suggestive to make it justihable. In this 
conni^ction may be mentioned its occurrence as one of the rarer toxcemiae 
(hydroa gestationis), and its close clinical resemblance, in 
some cases, to the iirticarlas and the erythcmala. 

^Etiology and Pathology. — TJje disease may occur at any time of life ; 
it is rare in infancy- a nd childhood , ; it is 

fairly common in ymung adult life, but most cases occur in middle life. Both 
sexes aro^pretty equally attacked. A s|)ecial form occurs in association with 
pregnancy, and is apt to recur vvdth each pregnancy. The malady does not 
appear to be associated with the presence of any particular micro-organism 
in the body, and cultures from vesicles and bulho are sterile in their early 
stages. Blood cultures are also negative. 

It has been considered by ?ome to be due some ixei vnua ijarangument, 
and it is true that it is sometimes associated with ne uroses ; it is probable, 
however, that these are a product r ather t han of the disease. It is 

probable that the condition is produced by an unknown toxin. 

Microscopically lesions show a dSE^%;“ceirutar ihfitfraTTl^^^ of the superficial 
part of the dermis, chiefly around the vessels. There is always considerable 
sup(3rficial mdema, which in the vesicular and bullous cases collects under 
the tq:>iderniis, lifting it from the underlying dermis; the fluid and the 
vesicles contain a large number of eosinophil corpuscles. 

Symptoms. — The eruption is essentially polymiorphous, that is to 
say, all the types of lesions mentioned above may be present in the same 
case at the same time. Most commonly the lesions look like irregularly 
figurate urticarial wheals wliich are surmountjed by nunierou^gHpti^vesicles, 
TiT other cases the lesions are more frankly erythematous, while inotners 
larger vesicles or biirhn fdriu, clfher with or without an underlyiug'eryTHe- 
niirrous of Tfrtfearia^ In all cases, except when the bullse are large, 

there is intense itching in the lesions, with the result that they are scratched, 
and small bloodstained crusts or excoriations are seen mixed up with the 
other manifestations of the disease. The l imbs and the trunk are most 
frecjuently affected, but any part of the cutaneous siirTac^ involved, 
though rarely the palms and soles, and the mucosce are attacked in apcjQii- 
sidei-able percentage 6T*c a ses. There is a great ten(Ttu*icyTnrt^eTfesibn3"'t'o 
'crops coming out at frequent inter valsT^uid the disease may 
f)ersi8t for years ; the writer lias under his care a case of over 40 years’ 
duration. 

The general heiUth usually suffers very little, in s])ite of the fact that 
sleep is often" dlslurbed. Gastro-intesti nal syRXUtPms* such as diarrhoea 
and vomllmg, may ""occasionally" o^^^ in fatal rases lesions have been 

1 
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found in tlie gastro-intestinal tract, which possibly account for the above 
mentioned symptoms. An increase in the eosinophil corpuscles in the blood 
occurs in the majority of casos.^* 

Diagnosis. — From erythenia multiforme it can be distinguished by the 
irregular distribution, tmT^E^e'^aud ' the polymorphic character of the 
leslOM in conjunction with the intense itching which occurs; from 
urticaria by the presence of vesicles ah3“ Bullae, which are almost iniknown 
in simple urticaria, though not infremient in th^^ l^^ular variety, and by 
the persistence and recurrence of the lesions ; and from pemphigus by the 
itching, the polymorphous character of the lesions, and t}i§ comparatively 
slight effect on the general health. / i * / A ^ ' > 

Treatment. — This calls for much patience on t/he patt botli of the 
patient and the physician. In the first place a careful examination, both 
clinical and bacteriological, must be made to find any focus of crease. 
Of the internal remedies most reliance has been jdaced dh arsenic, and In 
some cases the eruption ceases when a certain dose is reachecT; but this 
is by no means always the case. Arsenic may be given by the mouth 
as Fowler’s solution or Asiatic pill, or hy injection, tlie cacpdylate of 
soda, enesol and salvarsan being the favourite preparations. The dose 
should be small to start with, and increased to the limit of tolerance; 
and the drug should be discontinued ~ir’*‘rKr'(Terinitc result is obtained. 
Aperients and saline lavage of the bowel are satisfactory in severe cases ; in 
other'^"c[uinine, salicin and sodium bicarbonate have proved successful. In 
any case attempts should be made to check the itching. Alcohol and c offee 
should be stopped, and alsojall excess of sugar in the diet. Fheriaccfm and 
antip^nne ape iisefu and trional may Be givefi occasionally aOTT^it. The 
injection of certain non-specific protein substances, sucli as the 
o wn blood. hQrac.:S£J[:um. s teri 1 i sed or jepto n e , has occasionally pro- 

duced active. 

Local remedies consist mainly of anti-pruritic applications. The most 
useful is a lotion containing 2 to 3 per cent, carbolic acid, 1 per cent. liq. 
potassae, or 2 to 5 pe^ cent. liq. picis carboiiis. Alkaline and bran baths arc 
valuable, especially in the bullous cases — in which cases also weak (5 per cent.) 
sulphur ointment sometimes acts well. 

PEMPHIGUS 

An inflammatory condition of the skin, characten.sed hy the eruption 
of blisters usually occurring in crops, and associated with constitutional 
symptoms. 

Four different varieties an*, recognised : (1) acute pemphigus, (2) chronic 
(pemphigus vulgaris), (3) pemphigus foliaceus, and (4) pempliigus vegetans. 
Acute pemphigus is now known to be a definite bacterial infection, and should 
not strictly be included in this group ; but it is jdaced here for convenience 
of description. In the other three varieties the cause is unknown, but it is 
believed that they are of toxic origin. 

Acute PEMpniaus 

Etiology. — This is a rare condition which occurs almost entirely in 
butchers, and appears to be due to inoculation of some abrasion with a 
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pathogenic micro-organism, the diplococcus of Pernet and Bulloch. The 
lesions are not produced by local spread, as in impetigo contagiosa, but are 
distributed through the blood stream, and symptoms of acute toxseraia 
occur simultaneously with (or even before) the appearance of the eruption. 
The diplococcus can be obtained from the bullae, as well as from the 
blood. 

Sjrmptoms. — The disease commences acutely with fever, malaise, 
nausea and vomiting. Bullae then appear suddenly on the apparently 
normal skin ; they are usually very numerous, and as big as a pigeon’s or hen’s 
egg. They may burst, leaving a red oozing surface. The lesions usually 
involve the mucous membranes of the mouth and throat, and even of the 
intestinal tract, causing pain and difficulty in swallowing, diarrhoea and 
vomiting, and secondary bronchitic and broncho-pneumonic complications. 
In a large [)ro|)ortion of cases a general septicaemic condition supervenes 
and tiic [)aticnt dies, but in a few rnilder cases the lesions dry up and the 
j)atieiit recovers. Rarely cases may become chronic. 

Treatment. -The cases are so infrequently seen that little can be said 
on this point. The main princijdes are to keep the j)atient in bed, puncture 
the vesicles, a!id ap})ly mild antiseptic dressing, a.g. 1 in 4000 perchloride 
of mercury, with a thin layer of paraffin gauze between it and the skin, or 
some such dressing which will not cause poisonous symptoms by absorption. 
Quinine is recommended as the best internal remedy. No observations have 
been made, a> far as the writer knows, with regard to specific therapy. 

Chronic Pemphigus 

Symptoms. — The alfection, which is also rare, is characterised by the 
appearance of crojis of bulhe in various parts of the skin and mucous 
meml)ranes, each bulla appearing on the skin without any pre-existing 
erythematous (»r urticarial lesion. The eruption is not associated with 
itching, but the general health sulTers, thus differing from dermatitis 
herpetiformis. Further, the bulhe are usually sterile in their early stages, 
though both the Staphylococcus pyogenes albus and the Bamllus pyocyaneus 
have been found ; but these are almost certainly secondary infections. 

The biillie usually dry up in the course of a week, leaving an erythem- 
atous and scaly patch, which subsequently disappears ; but fresh crops 
of blisters constantly come out, and this state of affairs may persist for 
months and years. The general tendency is for the disease to continue, while 
the general health steadily deteriorates, and finally deatli supervenes. 

Diagnosis. — This has to be made from dermatitis herpetiformis and 
from the bullous form of erythema miiltiforme. The main points in the 
diagnosis of the former have been considered in a preceding paragraph. In 
erythema rniiltiforme the lesions are esyiecially distributed on the ex- 
tremities, and some of them show the definite coin-shaped erythematous 
patches. The attack usually lasts only a week or two. 

Treatment. — This is very unsatisfactory. Arsenic in full doses has 
given good results, and quinine and salicin are also recommended. Gastro- 
intestinal antiseptics and colon lavage are useful. Intramuscular injection 
of horse serum, or of the patient’s own serum, may be tried. Local treatment 
is the same as for acute pemphigus. 
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Pemphigus Foliackus 

This is probably only an extensive type of cJironic pemphigus. 

Sjrmptoms. — Bullaj appear freqiiendy and over large areas of tlie body, 
and as a result set up a condition resembling geneialised exfoliative dermatitis 
When this stage is reached fresh biillje are not properly formed, owing to the 
permeability of the improperly formed horny layer, abortive flaccid Icvsiorjs 
constantly appearing on the affected areas. Crusting, sealing and a tendency 
to warty formations, together witli much pigmentation, is present. The 
trunk, neck, face, scalp and limbs may all be attacked, but usually the 
hands and feet are much less affected. 

The general health is usually much affected; but this is not always so. 
The writer has at present under his observation a case of 20 yesirs' duration 
which, apart from the skin condition, is otherwise well. Usually, liowever, 
cases end fatally in a year or two. 

Diagnosis. — The only condition likely to be confused with tliis is general- 
ised exfoliative dermatitis; but in this latter condition bullous formation is 
absent. 

Treatment. — This is the same as for chronic pemphigus. 

Pe M PHIG U 8 V EG ET AN S # 

Symptoms. — The lesions in this ty|)e frequently first a})})ear in the mucous 
membrane of the mouth, but may appear on other parts nf tlie l)ody. When 
fully developed they are clnefiy localised to the flexures of tin' axillae, elbows, 
groins, knees and around the anus and vuU^a. The initial lesion is a flaccid 
blister, which on ru])ture d(‘velo}>s fungating granulations from its base, 
which discharge much foetid secretion. The patient’s healtli suffers rapidly 
from sej)tic absorption, and lo' usually succumbs in the course of a few 
months. 

Diagnosis. — The condition when fully estahlislied is characieiistit., but 
in the early stages the lesions might be mistaken for syphilitic mucous 
tubercles. The diagnosis can be settled by tlie presence of other sypliilitic 
lesions, by finding the spirochaeta pallida, and by the Wasserinann reaction. 

Treatment. — Wo treatment is known to influence the course of the 
disease. Local antiseptics are required for the lesions, weak perchloride of 
mercury and eusol being the most likely to be satisfactory. Otherwise 
treatment is on tlie same lines as for pempliigus chronic us. 


DERMATITIS EXFOLIATIVA 

This is a generalised inflammation of the skin, characterised by L ^ness 
and profui^e, scaling- There are many types of this condition, and divers 
causes. It is customary to divide dermatitis exfoliativa into prixjaaxy,, and 
secondary varieties. The former occurs without jiny pre-existing derniu>fosis, 
w hile Mffer really represents the genera lisat ion of some other skin in- 
flammation. such as eczema, seborrhoeii*. dermatitis or psonasis. When such 
diseases generalise th ere i s" a tend enc y for thein tb take on the character of 
a prim ary exfo liative de rrpatit isj presently to be described: ' 

The primary variety occurs in its most striking form in salyarsan poison- 
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mg, and may also occur in sucli diseases as leukaemia and my^ c osis fu ngo id^ 
^J^iseaaes closely related to one another. 'There still remain, IToweverTar 
number of cases in which no cause can be found; and which we are probably 
justified in considering as toxic eruptions. 

Symptoms. — The cases due to salvarsan may be taken as typical of the 
group. In these the eruption usually c omTnenees as bright, sc arl atini form 
patches on tlie flexor aspect of iho forti^Lm^ and QD t hg, Ji bd o me^ a h J cEest . 
The rash spreads rapifily; so that in a day or two the whole bodymsjcovered. 
At firsl.it is found to consist of distinct j^inTiead - si2e3..JPaaauKs, cCiefly 
around the folliclles, but soon it becomes joFe continuous r sheet. Almost 
immedi ately tTie eruptio n begins to scale ; the scales may be of the fin e 
bra nny ty pe, or Targe ITke fisTf scales. The amount varies in different cases, 
but is often very conriiderabie, the bed having to be swept out several times 
a day. The onset is not always as described ; sometimes the initial eruption 
is an urticaria, or even like an acute erythematous eczema, involving the 
face and forearms, and in a case recently under the writer’s care it was 
erythemato-vissicular at f,he commencement. Onc(i the eruption is fully 
established it usually takes 2 to 3 months to disappear. In an uncomplicated 
case the rash gradually subsides, scaling ceases, and the skin assumes its 
normal colour, though some thickening may remain for a considerable time. 
The flexures of the linib and the neck usually are the last to clear. The 
hair is frequently eomi)iclely shed, but grows again latem, and t he nails m ay 
also be lost temporarily, though this is less frequent. An irregular thickeioing 
of the nails is, however, more common. At th e onset there may be fever, 
nialMse_..aai.i.ul:ttidija^^^ ; later^ in the course of 3 to 4 weeks, 

b r o richi tia . jajiLd . b r o nc l i o - ] > n(‘ u moni a may supervene, and sometimes cause a 
fataL Nephriris nia^*^ als'o cicciir, and may cause permanent renal 

clianges. If careful nursing is not ])rovide(l the skin may become infected, 
and septic absorption may occur. Tliere is always much enlargement of 
the lymphatic glands^ which are s(^. and spongy, and conju^tiyitis is 
Rometi mes present. 

Most of the idiopatliic cases run a similar course; but several different 
varieties have been described, among which the condition known as 
pityriasis jubra of Hebra is apt to be associated with \dsceial complications 
and with skin atrophy, ancTruns a very fatal course. 

^Diagnosis.- -The prim~a^™aseslnust fie disTinguished from those due to 
leukaemia and mycosis fiingoides. In the former the blood picture will 
ptofiably clear the diagnosis, and in the latter the severe itching, which usually 
accompanies it, and which is usually absent in the simple exfoliative derma- 
titis cases. 

Prognosis. — This is always uncertain and should hr very guarded. 
Cases may clear up in 2 or 3 weeks, or may persist for years, with gradually 
increasing prostration ending in death. 

Treatment. — In the salvarsan cases ^ulphur tp ^ 

renieilj. It may be given as sodium thiosiuj^ate by intravenous injection, 
of’^aa mtramino or contramine, as recommended by McUonagh. The main 
internal remedies must be directed to maintaining the general health, and 
to countering complications as they arise. Com pl ete rest in bed is indicated 
in all cases, however mild they may at first appear, and the warmt h of th e 
bod y mu st be maintained . Warm bran baths may be given if no fever is 
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present, and dusting the skin with talc powder makes the patient com- 
fortable. Local septic complications must be dealt with by mild antiseptic 
creams or pastes. 


ERUPTIONS DUE TO BACTERIA AND FUNGI 

Having dealt with the deep inflammatory dermatoses produced by toxins 
circulating in the blood, it is now necessary to consider those which are caused 
by living organisms reaching the skin by the same channels. Three of these 
forma very important group of dermatoses, namely, tuberculosis, syphilis and 
leprosy. The two latter have been dealt with on pp. 1 90 and 1 1 7 respectively. 
There are, however, certain others which require notice. It is probable that 
the eruptions of certain specific fevers may be due to the presence of the in- 
fecting organisms in the tissues ; this is known to be the case in the rose spots 
of typhoid fever, and is probably the case in variola and varicella. The ery- 
thematous and purpuric eruptions sometimes seen in malignant endocarditis 
and other septicaemic and pyaemic conditions are also probably due to the 
direct action of the streptococcus, while it will be necessary later to describe 
the cutaneous manifestations produced by the gonococcus when it enters 
the blood stream. 


TUBERCULOSIS CUTIS 

The tubercle bacillus may attack the skin in several different ways. The 
commonest variety is a superficial granulomatous formation known as lupus 
vu^aris ; this variety can apparently be produced both Ly loc^l inocurat^ iQ 
’’andtffqugJjL the blood streaiji. Lujpjtis^yijum^^^ a variant of this type, 
tsalwayii,^ local inoculation, and is accompanied by warty overgroyrlji^s. 
IMili^y tuberculosis of the skin may accompany general miliary tuberculosis, 
and local tuberculous ulcers may also form, but are chiefly seen on the mucous 
membranes. In addition, an infection of the skin may occur when a tuber- 
culous abscess, either from a suppurating lymphatic gland or bone, bursts 
through the skin, and this is spoken of as scrofulodermia. There are also 
groups o f nuta nepiis ajpidmbciit^neous^tubjj^uloua produced by bacilli 

<drculating in the biopji, which are "calle d tub erculides, Slid include several 
varieties, The Iiclienoia or lichen scroliHosm^lfi , the acneiform or acne scro- 
fiilosorum, the papulo necrotic, and the gummatous (erythema induratum 
or Bazin's disease). 


Lupus Vulgaris 

Pathology. — The lupus nodule is composed of a group of ordinary miliary 
tubercles, such as are seen in the lungs and elsewhere. It consists of groups 
oeUs^ sw often* with perip herally arrang^ 

quclei, the whbl£lbeing fi^I’dfiiided'h roundlJStts. Tuberdfe 

ISaciHi have been demonstrated in the lesions, and inoculation into guinea- 
pigs will produce tuberculous lesions. 

Symptoms. — Lupus vulgaris usually attacks the face ; but it is not un- 
common to find patches on othaiL parts of the body. In this latter site it^ 
may be symmetrical. Usually on the facelt Ts'ai^mmetrical. It is most 



LUPUS VULGARIS 


1335 


frequent on tbe nose or eheekj and freq^uentljr begins in childhood. The 
earliest lesion is a small, cl nil red pinhead-sized spot," Id 
spots are soon added, the whole being surrounded by an erythematous zone. 
On pressure with a lens, however, these original spots can be distinctly seen 
as yellowish points or nodules compared in appearance to apple jelly* They 
are ver^ s oft, and if a pointed match is applied to one of tEem it iink^ easily 
into tEe TlTCsc pafclies may slowly spread so as to involve consider- 

abl^r'tfTf'Ss , and may persist for a long period without ulceration. In other 
cases, however, ulceration may supervene, and considerable destruction of 
tissue take ])lace, especially on the nose, which is often completely destroyed 
up to the edges of the nasal bones. The bone itself is not attacked ; but, the 
cartilage may coin])h4el^ jlisajmea^^^^ If healing occurs, a soft, superficial 
8ca7 i^jjroducedTliut^ff^ noUufes are liable to appear in it. Any part of the 
face may be attacked ; but the scalp ujually escapes. The glands in the neck 
may enlarge and occasionally bre^r down, but this is uncommon. Facial 
lupus vulgaris is frequently complicated by similar lesions in the mucosa of 
the nose and mouth, and these situations are sometimes the primary seat of 
the disease. On the mucous membranes the nodules are not visible, but 
sharjjly defined, raised, rather warty-looking patches occur. It is commonly 
seen on the inner aspects of the clieek, gums, palate and nasal mucosa ; but 
the pharynx and larynx may be involved. 

On the body the patches may attain great dimensions ; they often apififl-d 
at the margins and heal ju t he cenUe, forming irregular gyrate patterns. As 
a TuTe'flr^nTP of th tMion^uTceralm^fype^’li in som^ cases tile eration occurs. 
Jn some cases, too, considerable contraction of the skin results, leading to 
deformity ; in others the lymphatic vessels become blocked, and a condition 
of el eph antiasjs may supervene. 

Tim disease usually spreads very slowly, and lasts a great number of years. 
Some cases remain practically stationary almost indefinitely. A few’, however, 
spread rapidly and defy treatment. 

In old-standing cases there is a definite tendenc y tp the 
pflj^ pnoma. This is of the squamous tjpe^ an3 cToes not as a rule give rise to 
seconaary carcinomatous gliuTdar “Tt can, therefore, generally be removed 
locally. ^ 

Diagnosis. — Lupus vulgaris is most easily confused with lupus ^tbema-? 
tosus (p* 13L1). In the former definite noduigg are present, and there is a 
tendency to ulceration ; the disease usuallynepne in cJhildbQitd and persists 
for many years. In the latter the disease is non-ulcerative, has a great 
tendency to be symmetrical, rarelj appears before life, and is especi- 

ally liabjeJ_o_o£C]ijJA..lJUtl.W^ the scalpls. Qitejft..ftJt.tA(?ked, while, 

this is fare in lupus vulgaris. In lupus erythematosus thick adherent ’ 
scal^s,' fixed dowm by ep)itnelial»qiluga, form, and the soar is often covered | 
with pits of varying size ; in lupus vulgaris the scale is of a very superficial 
type and easily removed, and there are no plugs. 

From tcrtiaij syphilis the diagnosis may occasionally be difficult, and the 
two conditions may be combined. The absence of nodules, the tendency to 
form sha^ly cut, rather deep ulcej^ia, the presence of a positive Wassermann 
reactumT and the rapid rcsjionse to anti-syphilitic remedies will generally 
settle the diagnosis. 

Rodent picer is distinguished by its appearance fairly late in life, by its 
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firja lolled edges of pearly white colour, and hy its tendency to involve the 
bony structures of the face. 

Treatment. — Of prime importance is the general health of the patient. 
Good ventilation, sunlight, warm clothing and plenty of good food are 
necessary if cases are to do well. In the absence of a good supply of natural 
sunlight, excellent results are obtained by exposing the body to tlwv raya 
of the carbon-arc or mercury-vapour lamps. As to drugs, cod-liver oil, 
malt, iron and arsenic are often of considerable value. 

"'" Local measures should also be taken to destroy tlie lesions. Small })atclies 
may be excised ; but this method is only rarely applicable. If the patclies are 
non-ulcerating, and not too extensiv(‘, excellent results are obtained by the 
Finsen light ; but this method is rarely available, and is very slow. The 
noduTes may be destroyed by the application of 20 per cent. ac. salicylic plaster 
with creosote, or 10 per cent, pyrogallic acid ointment rubbed in daily until 
a y 1.(^1 ent^xeaction is produced. Recently Adamson has recommended 
rubbing acid nitrate of mercury into the patches, and this gives very satis- 
factory reunite? In " the Tatger ulcerating patches a ])relirninary scraping, 
followed by the application of ac. nitrate of mercury or zinc chloride stick, is 
usually satisfactory. The use of X-rays and COg snow has nothing to re- 
commend it, and tlie former is very dangerous if given over prolonged 
periods. 

Lurus Veurucosus 

This is due to the local inoculation of the tubercle bacillus, and is chiefly 
seen in those who handle infected meat, and in those who conduct autopsies. 
It is also known as verruca necrogemca or post-mortem, wart. 

Symptoms. — The lesions usually occur on tlie hands, chiefly the dorsum 
and on the knuckles. The earliest lesion is a small, red, firm papule, which 
spreads slowly. The centre soon becomes raised and warty ; but there is always 
a well-marked infiammatory zone around this, warty growth. Serum and pus 
may exude between the papillse of the wart, and the whole may be crusted. 
The lesion is generally single, and may attain several inches in diameter. 
Rarely numerous lesions are present. 

Treatment. — Small lesions are best exci.^ed. Destruction by the actual 
caut^uy,^ or by diathermy, may ]k‘ ])rHctis(‘d in some eases, in this varl(‘ty 
a pastille dose of X-rays may flatten down the warty growtJi, and this may be 
followed by the use of salicylic acid or mercuinai 2‘hi-^tcrs, or by }>ainting with 
acid nitrate of merciify. 

Local Tuberculous Ulcers 

These occur usually as complications of tuberculosis of other organs. 
They are frequently present on the mucous membranes, or around the orifices 
of the body. Little can be done except palliative treatment if they are 
numerous ; but isolated ones can be destroyed by one of the methods already 
described. 

ScROFULODKRMIA 

This term is applied to secondary infection of the skin from the bursting 
of deep-seated tuberculous abscesses. The lesions either take the form of a 
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thick cruet overlying an area of unhealthy-looking granulation tissue, or are 
purplish-red shiny areas surrounding a sinus. 

The term is also applied to single or multiple subcutaneous abscesses, 
not infrecpiently seen in children, which contain pus, in which numerous 
tubercle bacilli can be found. They are sometimes called tvherculous 
(fummata. 

Treatment.- -The treatment of the underlying condition is ess(mtialiv 
surgical and where possible the affected skin should be excised, otherwise 
scraping, follov^’cd by jiainting with aeid nitrate of mercury, is the best treats 
ment 

THE TUBERCULIDES 

rhese lesions, whicii are due to the lodgoieut of tulxTcie bacilli in the 
jieriphersl capillaries, with the production of a local inflammatory re^ctiojL 
difler from the foregoing tuberculous diseases of the skin in that tljcre is no 
tendency for the individual lesions to spread. They are thus comparable to 
the secondary syph Hides, and like tlnmi ar** of several ddTeient ty}>es. 

Th e Lichenoid TuBEyc — Symptoms. — This condition, also known 

as //c7/en scrofutoto^um^ chiefly seen in youim ch Hdren with glandular 
tuberculosis. The lesions come out in crops, 'clffoBT^iTTLe trimk, and are 
arranged iu -circular or oval groups, made up of pinLead-sized 
follicular paj)ules. These lesions may be of the same colour as the normal 
skin, or of bright red colour. There is usually a small crust on the summit 
of each })a{)ule, or soiiu*tiin(‘s a small pustule. The disease lasts from a 
week or two to many months. 

Diagnosis.— in Uclmu spinulosus there is less obvious inflammation, and 
a hoiuy tipine projects from the centre of the papule, which can be removed 
by forceps. 

The i^mali follicular syphilide occurs in adults, and is associated with other 
sypliilitic phenommia. 

Treatment.— No special treatment of the skin has any effect. The 
treatment is tiiat for glandular tuberculosis. 

The Acneiform Tuberculide. — Symptoms. — TliLs condition, also known 
as acn e scr6fuJo t>oruj^{, occurs in children and adoiesctmts who are sufl[eriiig 
from soiim form of tuberculosis, amTchiefly affects the buttc^ks and thighs, 
tTiit may be more extehiiveT The lesions are ientfl-sized7^umma£e,' |blli- 
cular papules and pustules, and are generally distfrbuitHl discretely. They 
are 'of UrTglit red coTduf and pustular or crusted. 

Diagnosis. - The affection is sometimes difficult to diagnose from staphy- 
lococcal folliculitis; but the individual lesions run a much slower course, and 
are usualTv m bre nurnerous and no t painful. 

Treatment. — Th is dSniT sa me as for the lichenoid tuberculide. 

The Papulo-nkckotic Tuhebculide.— S3rmptoms.— In this variety of 
tuberculide tbe lesions are small lentil- to pea-sized nodules starting deep in 
the dermis or in the hypodenn, eventually softening and bursting through the 
skill with the production of a small, rather indolent ulcer. After healing, 
pit ted scars are left . The lesions arc usually numerous and come out in 
crops, wbicli may continue to appear over a pefTod'of some years. The 
pafrr alTccted are chiefly the distal extremities of tbe limbs, e.g. the backs 
of tht^ the sides of the fingers, and the extensor aspects of 
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the forearms and legs. Lesions in these regions l^^ive been named 
SomevHiat sumra'nesions have been described on the face and termed acnitis, 
but it is still not quite clear that they belong to the same group ; i t Is 
more probable that they are the same as the benign miliary sarcoid of Bocck 
(see p. 1339). The eruption nearly always occurs in patients who have 
some other manifestations of tuberculosis, and occurs chiefly in young adjujts. 

Diagnosis. — These cases can be distinguished from eiythen^''ttnkfl^^ 
by tj 3 j,^ir ^e^er origin, and by their tendency to ulcerate ^nd prc^ue 

JsusaiSt.. 

Treatment.— As for other tuberculides. No local treatment has any 
effect on the lesions. 

The Gummatous Tuberculide. — Symptoms.— This condition, which 
also goes by the name r^i nr Bazin s disease^ is not 

uncommon, and is almost eerily legs, especially',, caLycs^ 

and is usually bilateral. It occurs chieB^n^gi^ESSX^auijg women between 
the ages of 15^nJ'2o. The initial lesion is ao^p-seated nocliile, from a pea 
to a hazel-nut In size, starting in the subcutaneous fat. The nodule slowly 
increases in size, involves the skin, which becomes purplish in colour, and 
eventually softens and bursts. The ulcer thus jiroduced has a ragged edge 
and an unhealthy purplish-red base, often covered by a dirty greenish slough. 
These ulcers are very sluggish, and take weeks or months to heal. hVesh 
lesions are constantly fSframg, and a dozen or more lesions may be found 
simultaneously on the two limbs. There is often considerable pain in 
the Tesions. ’ ■ 

Diagnosis. — From syphilitic gummata. — In this condition the lesions are 
less numerous — indeed often and arc rarelj’ so iiyiiuj^etrical. The 
lesions are usually painless. The edge of^tlpe lilcer and more 

cleanly cut, arid th^ base Is cleaner, of has a'^cb.arn.c t cri - j e£t h 
slou^ . Other stigmata of syphilis may be present, and the Wasserniann 
reaction is positive. 

From the hypodermic sarcoids of Darier-Rousay. — In this condition 
somewhat similar nodules appear, but are usually fewer in number. They 
never break down or ulceni^ and occur at a later period of life, namely, in 
midd le-ageoworr^ TITe^T^erculin reactionlstl^KTIy^fg^^ 

“TreatmeS^ ulcers heal readily if the patie pt j^^ep f jn-hed . but are 

liable to recur when she gets up again. GeneraTlonictn^mcnt should be 
given, and in many eases sal ya^ysan has proved to be a potent remedy. Locally 
antiseptic baths and dT?^'smg8 are required. 


Lupus Pernio 

This is a rare condition in which the nose, cheeks, cars and fingers become 
swollen and purplish in colour. At one time thought to be related either 
to lupus vulgaris or lupus erythematosus, it is now recognised as a distinct 
disease. It has been shown by Schaumann that the skin lesions are fre- 
quently associated with areas of rarefaction in the small bones of the hands 
and feet, and even of the larger bones. Granulomatous deposits also occur 
in the lymphatic glands and other lymphoid structures. It is closely related 
to the cutaneous sarcoids of Boeck described below. 
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THE SARCOIDS 

Under this heading have been classified a heterogeneous group of . 
lornata, which have a histological picture similar with that of t he . 

(Jtittitis granuloma ta, but have two features which differentiate ttem from 
tuberculosis, i.e. — (1) the lesions never break down and ulcerate, and (2) the 
results to tuj^rpulin teats and inoculation experiments are negative for 
tubgfcuTosis. Recently, however, Schaumann has claimed that he has 
cultufed“"{he bovine tubercle bacillus from lesions of cutaneous sarcoid and 
lupus pernio. 

Two main types are recognised : the cutaneous of Boeck and th e hvpo- 
dermij^sarcoiiiiD^^ 

The Cutaneous Sarcoid op Boeck 

The cutaneous sarcoid of Boeck generally attacks the face and upper part 
of the body, and may appear in small nodules or in plaques. The small 
nodular variety is usually symmetrical, and the nodules are numerous ; 
they are usually lentil- to pea-sized, firm to the touch, of deep reddish-brown 
colour, and tend to be arranged in groups, e8j>ecially about the lower lids and 
chin- There is no tendency for them to break down, and they often persist 
for many months. 

The other variety is usually asymmetrical, and the lesions often single 
or few in number. They occur chiefly about tlie ears, nose and cheeks. They 
form either large nodules or irregular infiltrated plaques of a purplish-red 
colour^, and up to 1 to 2 inches in diameter. Both these varieties generally 
occur in m[ddle-aged adults. 

Diagnosis. — The condition has to be distinguished from lupus vulgaris, 
as brownish nodules are sometimes present. These, however, are much 
firmer than those of lupus vulgaris, and the pointed match does not sink 
into them. 

Treatment.— Some cases clear up slowly under arsenic, especially 
salvaraan, and tuberculin is said to be beneficial in some cases; cod-liver oil 
is also beneficial. The writer has had good resuhs from the intravenous 
injection ol3 per cent, sodium morrhuate solution, in dos^ of 1 to 2 c.c. once 
or twice weekly. General arc-light baths are also of considerable value. 

The Hypodermic Sarcoid ^ 

The hijj>odermic sarcoid chiefly occurs about the lo wer lim bs, but may 
also be seen on tFe^Irunk. It commences as deep, rather pamful nodules 
in the jt^bcutaneous fat, which may eventually involve the skin, producing a 
localised redness. The lesions do not break down ; but some fibrous con- 
traction may be present when the lesions subside. They are not usually 
very numerous. , 

Diagnosis. — This is from the n^ulw ayphilides and from the tuber- 
jyy^s. From the former they are separated by the absence of a positive 
ITassermann reaction, and by their chronicity ; from the latter by their 
failure to ulcerate?, and by the absence oTpositive inoculation experiments. 

Treatment. — Darier recommends combined treatment with tuberculin 
and neosalvarsan. 
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GONORRHOSAL JOSAIQSIS 

The lesions ia this condition are probably produced by guuoc.occi circu- 
lating in the blood atream, although they have not been deinonatrated. 

They occur in patients aud'ering from gonorrhcnal arthritis and other 
manifestations of general gonococcal infection, and usually appear on the 
palms and soles, though other parts of the hands and limbs may be aflect<*d. 

lesions are red patches covered with cone*shaped horny thickenings, 
and are generally numerous. In addition, a geneT^rTiyperkeratosis of the 
palms and soles occur. 

Treatment.— GTeneral treatment for gonnrrha'a is required, together 
with ung. ac. salicylic. locally. 


SPOROTRICHOSIS 

In addition to those bacterial conditions which attack the skin bv way 
of the blood stream, a certain number do so by way of the lymphatus* 
Lymphangitis with abscess formation from ])yogenic ofglimshis Ts Well known, 
and the same condition in tuberculosis has already been described under tin; 
title of “ Actinomycosis is another such condition, and 

has already been dealt with (p. 177). Somewhat similar conditions t-o tlio 
two last mentioned may be produced by certain fungi, of whicli the onh' nn** 
which requires special notice is sporotrichosis. 

Symptoms. — Infection may take place through a crack in the skin, 
usually on the hand or foot. From this a lymphangitis start^^, which .spreads 
up the aHected limb, and subcutaneous cold abscesses soon appear at points 
along the affected lymphatics. Those eventurdly burst and leave indolent 
fungating ulcers, which show little or no tendency to heal spontaneously. 
A good deal of pus or yellowish fluid exudes. 

Diagnosis. — Cases are usually diagnosed as tuberculosis, and a certain 
diagnosis can only be made by obtaining the fungus in culture. This should 
be done on Sabouraud’s proof medium and incubated at room tenififTature. 

Treatment. — The lesions usually dhsappear under large doses of potas- 
siurn iodide administered internally. 


XANTHOMA 

Xanthoma forms an interesting link between the inflammations due to 
chemical toxins circulating in the blood and those due to bacteria, for in 
this condition lesions of a granulomatous nature are yiroduced around a 
deposit of a chemical substance in tlie tissues. Apart from this condition, 
all the granulomata wliose nature is known are produced dii (*ctly by bacteria ; 
tubercle, syphilis and lepra are the best known examples. 

Three clinical varieties of xanthoma are recognised: (1) xanthoma 
tuberosum, (2) xanthoma diabeticorum, and (3) xanthoma planum. This 
last variety has no connection with the first two, but is considered here for 
convenience. 

Etiology. — Xanthoma tuberosum and diabeticorum occur in patients 
who for some reason or other have an excess of in the blood 
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Her um. ThiH is why one form is seen in diabetics. The cholesterin becomes 
deposited in the tissues and causes a reaction, chiefly among the fixed con- 
nective-tissue c(^lls of the dermis, particularly the endothelial cells, and a 
granuloma not unlike that seen in tuberculosis is produced. Bfistologically 
the tumours of xanthoma consist of large cells, arranged around the vessels, 
containing droplets of a cholesterin-fatty-acid-ester and some fat. Around 
these cells a varying degree of connect ive-tissue hypertrophy may occur. 

Symptoms. — Xanthoma tuberosum. — In this condition numerous 
discret e y ellowish _nQdllks appear in the skin. These increase in size'ancT' 
may form tumours as big as an orange. They are most commonly seen on 
the extensor aspect s ol tJie. h especially o n the elbows and knees, wliere 

they ma\' fornTTarge firm tumours, but they may be seen on any part of the 
skin. The bones, tendons, viscera and mucous membranes may also be 
involved. The colour vanes From aluight yellow to an orange or red. The 
dis(‘ase is usually seen i n young ad ult s. It does not giuierally affect the 
general healtli, but is occasionally assodated with jaundice. The lesions are 
very jjfU'si stent. 

Xanthoma diabeticorum . — The lesions are usually smaller and more 
nuineroua ; they are lentil -si zed_ lesions and come cut interops, usually on 
the b uttoc ks and extensor surfaces of the limbs. They Usappoar rapidly 
under apyiropriate treatment for diabetes. 

Treatment. — In the diabetic cas(‘s, the underlying disease must be 
treated. For xanthoma tuberosum no definite treatment can be laid down, 
t)ut a di('t which contains as littje cholesterin as possible should be ])re- 
scribed. 

Xanthoma planum . — iEtiology. — This has been considered to be a fat^ 
dcgeiu uuli un fibre s of the orbicularis palpebrarum muscle, but m 

some cases an ex(‘e.ss of ciiolesterin in the tlood has been demonstrated. 

Symptoms. — The lesions consist of flat, yellow, slightly raised patches, 
which are often symmetrically placed, on the eyelids near the inner canthus. 
Thev may be as small as a pin’s head or may involve almost the whole eyelid. 
Thev produce no sym])tomH. They mostly occur in old people. 

Treatment. — They can be destroyed by electrolysis or by caustics, or 
removed by excision. 


C. INFLAMMATORY DERMATOSES OF NERVOUS ORIGIN 

Apart from tro])hic conditions of the skin due to disturbances of tlie 
nervous system, and to wliich reference has already been made, there is only 
one condition whicli is known definitely to be associated with lesions of the 
nervous svstmn and that is herpes zoster. 

HERPES ZOSTER 

JEtiology and Pathology. — This condition is associated with inflam- 
matory lesions of the posterior root ganglia. Some cases are the results 
of known poisons acting on these structures, as, for example, arsenic and 
tdie syphilitic virus. In the bulk of cases, however, no definite toxin can 
be found, and it is assumed that some unknown organism is the causative 
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agent. Recently much attention lias been attracted to the supposed re- 
lationship of herpes zoster to varicella, but no common aetiological factor has 
yet been demonstrated. 

Symptoms , — The attack is usually preceded by pain along one or more 
nerve trunks, generally one of the intercostal nerves, but the fifth cranial 
and any spinal nerve may be affected. In the course of a day or two crops 
of vesicles appear on an inflamed base. These vesicles are shotty and have 
little tendency to rupture. These crops are distributed along the course 
of the affected nerve. In the course of a week or so they dry up, often 
leaving a black gangrenous spot, which leads to pitted scarring. 

Herpes zoster of the ophthalmic division of the fifth cranial nerve may 
cause damage to and even loss of the eye, and in any case usually causes 
much scarring. The glands in the neighbourhood are often enlarged. Re- 
currences are very rare, and it is thought that one attack immunises against 
another. 

The neuralgic pain associated with zoster is often severe, especially in old 
people, though children are usually free from it. In an ordinary case it may 
precede the appearance of the eruption by several days, but it usually dis- 
appears when the eruption begins to subside. Oc(*asionally, however, it 
persists for a considerable time after the eruption has subsided and may be of 
very severe character, entirely destroying sleej). It is often accomiuinied by 
acute hypersesthesia of the skin. 

Diagnosis. — This is easy, on account of the distribution along certain 
nerves and of the nerve pain. 

Treatment. — -As far as tlie local lesions are concerned, it is best to avoid 
moist applications ; and, with the object of diminishing suppuration and 
subsequent scarring, they may be dressed with a bland talc and zinc oxide 
powder, or painted with collodion. 

If, as is usual, there is pain, in the milder cases, this may be relieved by 
such drugs as antipyrine or phenacetin, in 10 grain doses, together with the 
local application of hot, dry cotton wool pads, or medical diatliermy may be 
used. The application of the galvanic current is also effective in soim^ cases, 
as is ionisation with quinine. In the more severe cases, bromides and chloral, 
or other more powerful hypnotics, are called for. Morphine should be avoided 
as far as possible, but should not be withheld in the extreme forms of tlie 
affection. 

When the eru])tion has subsided, glycerine of atropine painted on and 
covered by hot, moist compresses is useful, and counter-irritation over the 
spine in the region of the affected nerve, either by a mustard plaster or blister, 
will allay the symptoms. Small doses of X-rays to the affected area someti mes 
produce considerable relief. 


HERPES FEBRIUS 

This is a condition to which some people, and especially children, are 
prone whenever they develop a slight febrile attack or even a slight cold. 

^Etiology. — The disease is produced by a filter- passing virus, which, when 
injected into rabbits, produces a fatal form of encephalitis, and is closely 
related to the virus of encephalitis lethargica. 

Symptoms. — ^The lesions consist of small groups of vesicles, on an 
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infiaiiKid base, which come out chiefly in the neighbourhood of tlie mouth. 
They are irregularly distributed, have no relations to any nerve trunks, and 
are generally bilateral. They disappear in the course of a week or so, after 
crusting over, and leave no scars. In one type, seen especially in children, 
recurrent attacks occur on Uie cluMik, oft(‘n at regular intervals and v/ithout 
any special cause. These attacks also clear up and leave no scars. A 
recurrent tyj>c is also found affecting the buttocks in adults. 

Treatment. — A bland protective ointment, such as zinc cream or Lassar’s 
j)aste, is all tliat is required. 

HERPES PREPUTIALIS 

This is the name given 1o small crops of two or three to half a dozen 
or more small vesicles which sometimes appear on the under surface of the 
pre])uce. Tlie vesicles quickly ruyiture and leave behind pinhead-sized 
ulcers whicli are painful. There is no tendency for these ulcers to increase 
in sizf‘. This lattcT feature h(‘lps to difTercntiate tlituii from both sy{)hilitic 
ulcers and soft sores. 

Treatment.- —This is the sam*‘ as for lierj)cs Febrilis. 

D.~INFLAMMATORY DERMATOSES OF ITNKNOWN ORIGIN 

111 this group are included certain dermatoses with well-defined char- 
acters which entitle them to be considered clinical entities, but whose aetiology 
is entirely obscure. The following diseas(‘8 are included under this heading : 
psoriasis, parapsoriasis, pityriasis rubra jiilaris, lichen jdanus, lupus erythe- 
matosus, sclerodermia and sclenuna neonatorum. It must not be assumed 
tliat because these conditions ar(' grouped together that tliey have any 
relationsliij) to one another. 

PSORIASIS 

A very common condition characterised by tl.e ]uescncc of rod, scaly 
papules and ])atches of characteristie ajipearance on various parts of the body 
and uuassfK'iated witli any disturbance of tlie genet al health. 

i^itiology. — The disease frequently begins towards the end of the second 
decade, and is not infrequently seen in children from about 7 years of age 
and upwards, but is very rare in small children. Both sexes are equally 
affected. On the other hand, the first attack may occur in advanced age. 
It has been attributed to parasitic agencies, toxins of bacterial and meta- 
bolic origin, and to neuropathic causes, but there is very little evidence to 
support any of these views. There is no doubt that in some cases a strong 
family history can be made out. 

Pathology. — Histological examination shows a great overgrowth of 
the epithelium, with downward growdh of the interpapillary processes, and 
corresponding elongation of the papillae. The horny layer is badly formed 
(parakorato.sis), and collections of leucocytes can be found between the 
horny cells. There is a cellular infiltration around the papillary vessels and 
those of the subpayullary layer. 

Symptoms. — The malady is a chronic one and may come and go 
throughout life. Usually attacks occur at quite irregular intervals, but 
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in some cases they may appear at definite seasons — some appearing in the 
summer, others in the winter. TJie extent also varies greatly in diiTerent 
cases, some only having a few patches, others being (mvered with lesions. 

The sites of predilection are the extensor aspects of the limbs — especi- 
ally of the elbows and knees — the trunk — both back and front, but especi- 
ally the waist region, the scalp and, more rarely, the face, nails and palms 
and soles. 

The lesions begin as pinhead-sized papules, and are from their very 
beginning surmounted by a small silvery scale. The individual lesions 
usually spread centrifugalh^ and may eventually attain great size. Usually, 
however, they join with other patches and so form [hiqiics, which may, for 
instance, cover the whole back in one continuous sheet. The same type of 
scaling jtersists even in the largest patches, though in ('hronic treated cases 
the surface of these patches may ap})car to be highly polished ; on scratch- 
ing, however, with a shar]) instrument the silvery scales are immediately 
apparent. The whole mass of scales can, with care, be removed in one 
continuous sheet, and underneath is found a shiny, dry red surface which, 
on examination wdth a lens, shows the dilated papillary vessels as tiny red 
points. 

The arrangement of the lesions varies. In some cases the body and 
limbs are studded with lesions the size of a small pea or a tlireepennv-f>iecc 
(psoriasis guttata) ; in others the lesions are larger ()»soriasis nummulata) ; 
in some the centre of the lesions clears uj>, leaving rings (psoriasis circiuata). 
and the rings may run together, forming gyrate figures (ps. gyratu). Occa- 
sionally the crusts arc very thick (ps. rupioides), and this is especially the case 
on the scalp, where the hairs prevent the scales from falling off. 

In some cases the lesions remain small and confined to the follicles (folli- 
cular psoriasis), and these may occasionally group into patches. They may 
also come out along scratches on the skin. When the nails are affected, 
either small pinhead-sized pits may be produced, or the whole nail may 
be forced up by lesions occurring in the nail bed, the nail eventually breaking 
up and thick masses of scales being found beneath it. The palms and suh‘s 
are less frequently involved, but when they are affected circumscribed red 
patches form, associated with scaling and fissuririg in the deep folds. The 
mucous membranes are not affected. 

The lesions vary from a pale to a dark red in colour, and on clearing up 
usually leave little or no pigmentation, though in very chronic patches, 
especially on the legs, some pigmentation may remain for a time. 

There are usually no subjective sensations, but occasionally itching is 
present. The general health is not affected. 

Diagnosis. — This disease may resemble the secondary papiilo-squamous 
syphilide. It differs, however, from this condition in the fact that the lesions 
are scaly from the start ; that when the scales are removed no infiltration 
can be felt, and that the surface left is smooth, dry and studded with numerous 
small red points ; that pigmentation is generally absent or little marked 
that the lesions are mainly distributed on the extensor aspects of the limbs, 
and that the scalp may be extensively involved without loss of hair ; and that 
other signs of syphilis, such as general adenitis and involvement of the mucous 
membranes, are not present. The Wassermarm reaction and the effect of 
treatment will generally confirm a clinical diagnosis. 



PARAPSORIASIS 


1345 


In seborrhwic dermatitis the scales are greasy, the patches spread by 
aggregation of follicular papules, and the scalp, face and centre of the chest 
and back arc chiefly affected. The lesions respond quickly to sulphur, which 
is not the case with psoriasis. 

In eczema itching is marked, when the scales are removed a moist surface 
is left, and the lesions are made up of aggregation of papules and papulo- 
vesicles 

In 'pityriasis rosea th(i scaling is usually in the form of a collarette, tlu^ 
lesions are of a pale pink colour, and the limbs are little aflected, es]»ecjally 
ladow the elbows and knees. 

In lichen planus some typical papules can almost alivays be seen, tlie 
lesions have a characteristic lilac or purple colour, the flexor aspects of tin* 
limbs are most involved, and itching is generally intense. 

Treatment. — Internal treatment is considerably ernjdoyed, but it is 
difficult to estimate its value. Arsenic is the most valuable drug, and should 
be given in increa sin g doses up to the limit of tolerance, but should be entirely 
discarded if na^eilect is produced. Fowler’s solution, ll[ iii, t.d.s. and upwards, 
and pil. asiatica are chiefly employed. Recently mercury-salicyl-arsenate 
(enesol) has been used by intramuscular injection with success. Arsenic 
should not be ^yen when lesions are coming out rapidly. In these cases 
salicin, gr. xv, t.d.s., and thyroid extract, gr. i, t.d.s., have been recommended 
by Crocker and others. Lately emulsions of sulphur and colloidal sulphur 
have been given with good results. 

Local treatment is the most efficacious, and chrysarobin gives the best 
results, but is messy, stains linen permanently, and is liable to set up a severe 
dermatitis if used carelessly. It is best applied in 5 per cent, to 10 per cent, 
ointment rubbed into the patches daily, after the scales have been removed 
in a hot bath with the aid of soft soap. 

If this treatment is carried out thoroughly for 3 or 4 weeks the patches 
will disappear. This treatment is best carried out in_ho^ital or in a nij^sin^ 
liome, and is not suitable for put-patient treatuL^pt. Pyrogalllc acid ointment 
10 per cent., oil of cade ointment 20 per cent., or an ointment consisting of 
ac. carb. 2 per cent., ac. salicyl. 3 per cent., soft soap 4 per cent., and sulphur 
5 per cent, may be used. If the patches become inflamed they are best 
treated tcm}>orarily with linirnentum calaminse. Isolated resistant patches 
may b(' treated by a pastille dose of X-rays, Init this cannot be often repeated. 
For the scalp, the crusts sliould be removed with soft soap, and the pyrogallic 
or sulphur and carbolic acid ointment recommended above applied. This 
latter ointment is useful in p.soriasis of the nails, after the nail has been cur 
away and the scales removed. 

PARAPSORIASIS 

This is a term applied to certain rare forms of resistant erytheroato- 
squainous lesions w occur on the body. Three types are recognised — 
(1) parapsoriasis en gputtes, (2) parapsoriasis en plaques, and (3) parapsoriasis 
lichenoides. 

Aetiology.— Nothing is known of the aetiology of these conditions. 

S3rinptoms. — Parapsoriasis en gouttes occurs as pea-sized or slightly larger 
red spots, covered by fine branny scales, chiefly on the upper part of the trunk. 

85 
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Parapsoriasis en plaques occurs as symmetrical patches, oval or linear, 
of pale yellow or red colour., with a sliiay.aurface or covered by fine scales, 
and occurring chiefly on the legs, thighs and Inwiir -hrQnk. 

Parapsoriasis lichenoides forms a reticular pattern, chiefly on the extensor 
aspect^^uf the upper linabs. The lesions are red or purplish in colour and the 
surface is either shiny or covered with fine scales. 

Treatment. — Those cases are very resistant to treatment, but should 
be dealt with on much the same lines as psoriasis. 

PITYRIASIS RUBRA PILARIS 

This is a rare disease characterised by the appearance of fi)l]icular papules, 
with horny spines, which tend to involve the whole cutaneous surface and 
eventually produce a generalised dermatitis resembling pityriasis rubra of 
He bra. 

iEtiology. — This is very obscure. It is thought by some observers to be 
a follicular form of psoriasis, but at present there is no conclusive evidence. 
The disease occurs in both sexes and at varying periods of life, but sometimes 
in the very young. 

Symptoms. — The lesions are of two types : red follicular pa})u]cs with 
horny spines, which are chiefly seen on the extensor aspects of the limbs, and 
especially on the dorsum of the hands and fingers ; and red scaly plaques 
or sheets, which involve the scalp, face and trunk. Either of these types 
may predominate. Where the former type occurs the skin presents the 
appearance of a nutmeg grater. Hyperkeratosis of tlie palms and soles 
develops, with Assuring of the deepier folds, and the nails become j>itted and 
brittle. Ectropion followed by conjunctivitiH may occur. The mucous 
membranes usually escape. The malady does not seriously affect the general 
health, and siibjecti ye symptoms are usually absent. 

Treatment. — No specific treatment is known. Tliyroid extract has 
been recommended, but the results are very uncertain. Bran and alkaline 
baths, followed by inunctions of ac. salicyh, grs. x, glycer. amyl., adij). lana' 
hydros., aa 588., seem to give the best results. 

PITYRIASIS ROSEA 

A widespread eruption of pinkish macules and papules of round or oval 
outline, with branny scaling, which does not usually extend to the perij)hery 
of the lesion. 

iEtiology. — This is still obscure. It was originally thought to be of 
parasitic origin, probably owing to the resemblance of the lesions to ring- 
worm, but no definite parasite has been discovered. It is possible that it 
may be of the nature of an acute exanthem, as it occasionally has a sudden 
onset with slight fever and malaise. One attack Ls said to confer immunity, 
though this is not absolute, and it seems to occur at times almost in epidemic 
form. It has been thought by others to be a toxic eruption. The disease 
occurs chiefly in children and young persons, but no age is exempt. 

Symptoms. — The eruption usually conies out suddenly, and the onset 
may, though this is not usual, be accompanied by slight fever, malaise and 
sore throat. In some cases the general outbreak is fireceded by tlie appear- 
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ance of a single j)atch, the “ herald patch, which may appear a week or 
10 days before the general eruption. The lesions are usually most profuse 
on the trunk and central portions of the limbs, the distal parts of the 
latter escaping. The face, neck and scalp may be affected, but this is 
not common. 

The lesions are pinkish macules or papules, mainly macules, which vary 
in size from a lentil to patches a couple of inches across. They tend to be 
arranged in lines j)arallel to the ribs, and the larger patches are oval. When 
the lesions reach the size of a pea, central scaling commences, and as the 
lesions grow the scales tend to form a collarette, with the free edge directed 
towards the centre. The colour of the portion within the scales changes to 
fawn and eventually returns to the normal skin tint. Sometimes pinhead- 
sized follicular papules of skin colour are seen among the lesions in 
considerable numbers. In rare cases vesicles and bullse form. 

Subjective symptoms are usually absent, but sometimes itching is a 
prominent feature. The rash usually lasts about 4 weeks and then dis- 
appears, but it may persist for several months. 

Diagnosis.— ^borrhceic dermatitis is distinguished by its greasy scales 
and by its distribution ; secondary syphihs, by the presence of other syphilitic 
lesions ; and ringworm, by the small number of lesions, their asymmetry, and 
the presence of fungus in the scales. 

Treatment. —No internal treatment is known to affect the disease. In 
the early stages a simple coal tar and lead lotion can be used, as this allays 
itching if present. Once the rash is fully developed a daily warm bath, 
followed by the application of 3 per cent, salicylic acid in linimentum calcis, 
will usually cause the lesion to disappear. If there is fever the patient 
should be put to bed. 


LICHEN PLANUS 

An intensely itchy eruption characterised by the presence of angular 
papules of pinkish or lilac colour tending to be localised in special areas. 

.etiology. — -The disease occurs chiefly in adult life and is very rare in 
young children. Two views are held as to its setiology. By some it is thought 
to be of nervous origin, following shock, mental anxiety, worry, etc. It is 
true such a history is often obtainable, but Graham Little has pointed out 
that it has not appreciably increased as a result of the late war, which might 
iiave been expected if such was the main factor in its production. The 
other view is that it is of toxic origin, but there is no direct evidence on this 
score. 

Pathology. — The microscofhc anatomy of the papules is very character- 
istic. There is a circumscribed, dense, round-cell infiltration in the upper 
part of the dermis beneath the papule, and the epidermis is much thickened. 
The papillsB are flattened out. The granular layer is irregularly thickened 
and there is a hyperkeratosis, most marked at the orifices of the hair follicles 
and sweat ducts. 

Symptoms. — The most common variety is the localised type. The lesions 
are chiefly found on the flexor aspects of the forearms and wrists, the inner 
aspects of the thighs near the knees, and on the front of the shins. The 
trunk, especially the lower part, the palms and soles, and the penis are also 
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occasionally involved. The mucous membrane of the mouth is frequently 
at-tacked. The lesions on the skin are discrete, lentil-sized papules, raised 
sharply from the skin, with ]:)oIi3hed shiny surface and usually of lilac colour. 
They have a curious and typical angular outline, due to the fact that they 
are bounded by the fine lines of the skin, and sometimes they are definitely 
uinbilicated. Frequently the papules are arranged in linos along scratch 
marks. Occasionally patches are formed by the aggregation of papules 
and resemble rather closely patches of psoriasis. On the palms the lesions 
are generally circular, vary in size from a pea to a threepenny-bit, and the 
horny layer over them is much thickened. 

In the mouth irregular dead white patches are found, usually on the 
tongue or inner aspiect of the cheeks. 

Several other types of lichen planus are seen. In one variety the lesions 
form rings and gyrate figures (lichen pl^aniis annularis) , while in another 
atrophy occurs (Lichen plaiius atrophicus). In a large number of cases the 
horny layer is much thickened (lichen planus hypertrophicus), and this is 
es[)ecially seen on the legs, where warty patches occur (lichen planus verru- 
cosus). Occasionally the lesions are arranged in a single line, aornetirnes 
following the course of a nerve {lichen planus linearis), and very occasionally 
bulke and vesicles may occur. Rarely cases are met with m which the 
pa])uies are few in number, and very much hypertrophied, forming dome- 
shaped tumours, which itch intensely (lichen obtusus). 

Another variety is an acute generalised type in which a large number of 
lesions are scattered diffusely over the trunk and limbs. In this type the 
papules are pale pink in colour and not so raised as in the chronic forms. 
Fven in these cases the face and scalp almo.'^t invariably e.scape. 

In association with the above-mentioned lesions small groups of follicular 
papules witli horny spines may be found The same condition is some- 
times found independently of lichen planus and has been called lichen 
pilaris or spinulosus . Whetlier these latter cases have the same origin is 
still unsettled. 

Lichen planus lesions are almost invariably accomf»anicd by intense 
itching and often by marked neurotic manifestation, but otherwise the 
health remains good, tliough slight fever may accompany the acute cases. 

The disease runs a very chronic course and is sometimes very resistant 
to treatment. 

Diagnosis. — This is usually easy, as the lesions are very characteristic. 
The diagnosis from psoriasis has already been dealt with. From lichenihca- 
tion (lichen simplex chronicus of Vidal), whicli is produced by friction on the 
skin, the diagnosis is made by tlie fact that the latter only occurs in circum- 
scribed patches, and that the typical discrete papules of lichen planus are 
absent. 

Treatment. — In the acute generalLsed cases rest in bed is essential, and 
it is of the greatest service in chronic cases, materially shortening their 
course. Arsenic is looked upon as a specific, but may require to be pushed ; 
salvarsan has been recommended by some authors. As in psoriasis, arsenic 
is not advised in cases in which the eruption is coining out, these cases doing 
best on mercury ; liq. hydrarg. perchlor., 7)i, t.d.s. If the irritation is very 
bad, bromides or some hypnotic at night may be required, and for this 
symptom lumbar puncture has been recommended. 



LUPUS ER Y I'H EM ATOS U S 


1346 


For local treatment anti-pruritic lotions and ointments are required ; of 
t Fese iclithyol, oil of cade, coal tar, carbolic acid and menthol arc most useful. 

For the hypertrophic j)atche8, ac. salicylic plaster, followed by X-rays 
or C().> snow, is the most satisfactory method of treatment. 

LUPUS ERYTHEMATOSUS 

An inflammatory condition of the dermis, usually chronic but occasion- 
ally running an acute course, characterised by the presence of circumscribed 
red patches, with or without adherent scales and which on recovery leaves 
soars. 

^Etiology.— This is still unknown. It has for many years been thought 
to be due to toxins of the tubercle bacillus and is sometimes associated with 
tuberculosis, but cases occur in which this disease cannot be traced. Lately 
a good deal of attention has been called to focal sepsis as a cause, but the 
(‘vidence is no more conclusive than for tuberculosis. It is thought that it 
may be produced by more than one variety of toxin, or that it may he due to 
a specific organism as yet undiscovered. Tiic disease is chiefly found in 
middle age, but may b(igin before tin* age of 20. It, is more frequent in w'omen. 

Pathology. — The chief change in the skin is an infiltration in the neigh- 
bourhood of the vessels of the dermis with round cells, which may destroy 
the hair follicles and sweat ducts. In the epidermis there is a hyperkeratosis, 
which is especially marked at the follicular openings, so that horny plugs 
are formed. 

Symptoms. — Two main types are seen — (1) The non- scaly or erythe- 
matous, and (2) the scaly. 

1 . The erythematous Oype.— This is less frequent and lias a greater tendency 
to be generalised. It may run an acute course or may develop into the 
scaly type. The lesions are cliiefly seen on the cheeks and form circum- 
scribed disk-like lesions, raised and slightly infiltrated and of a pale-red to a 
purplish-red colour. These often show ])atulous follicular openings on the 
surface. They may also occur as diffuse llat non-infiltrated sheets of redness, 
rhis type is v(*ry a])t to be associated with lesions in other parts of the body, 
particularly the backs of the hands and fingers, the arms and forearms, the 
chest, neck and ears. Occasionally an almost universal eruption apjjears. 
The patches may sometimes become bullous and iuemorrhage may occur 
into the bullaj. These disseminated cases may be associated with acute 
visceral diseases, such as pneumonia, pleurisy and nephritis, and even in 
the absence of these high fever may be present. Usually in this type of case, 
if the patient survives, the eruption clears up without much scarring. 

2. The scaly type . — This is by far the commonest variety, and is generally 
very chronic and localised, but may occasionally be acute and generalised. 
The lesions are chiefly seen on the nose, cheeks, ears and scalp, but are not 
uncommon on the backs of the hands. They are very a[)t to be distributed 
symmetrically in the shape of a bat’s wing on the nose and two cheeks. The 
lesions are usually irregularly shaped red patches, often sunk below the surface 
of the skin, and covered witli greyish scales, which are extremely adherent. 
When removed horny plugs are seen to penetrate into the epidermis, and 
when the patches clear up a depressed scar is left, often with numerous pits 
on its surface. When the scalp is attacked the hair is lost permanently. The 
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mucous membranes ma}^ be att-acked, the most frequent sites being the 
vermilion border of the lips and the palate. 

Pain sometimes occurs in the patches and someffmea they itcli, but 
generally no local sensations are present. The patient’s health is usually 
below par, and there is often considerable neurosis, but severe constit utional 
symptoms are usually absent. 

The course is exceedingly clironic, the patches often persisting for years 
in spite of treatment. 

Diagnosis. — The condition is differentiated from lupus vulgaris by the 
absence of nodules, the symmetry of the lesions, the absence of ulceration 
and the age of the patient; from erysipelas, by the slowness of th(‘ s])rea() 
and the absence of high fever; and from erythema multiforme, by the 
chronicity of the lesions and the presence of destructive effect on the skin 
shown by scarring. 

Treatment. — Tlie acute erythematous cases should be kept in bed and 
complications treated. All possible sources of focal infection should be re- 
moved. The drug which appears most to influence cases is quinine, which 
should be given in full doses. Local treatment is not usually required in the 
acute erythematous cases. 

In the chronic scaly cases, quinine and general tonic treatment are 
indicated. Recently good results have been obtained by the intravenous in- 
jection of gold compounds, such as krysolgan, 1ri]>hal or sanocrysin. Rest 
in bed is always beneficial, and the patient should not Ix' allowed to go out 
in a strong wind or in the hot sun, as thes(‘ aggravate the condition. 

Local treatment is chiefly directed to removal of the scales and the pro- 
duction of a mild inflammatory reaction in the patches. Fox the former 
ac.'salicyl. <!)int1rnent, 3 to 5 per cent., or plaster, 5 to 10 per (^ent., may l)e 
employed. For the latter 5 to 10 per cent, py rogallic acid, j)ainting with pur(‘ 
carbolic acid, or applications for a few seconds of CO., snow. Ultra-violet 
light has proved useful in some cases. 

SCLERODERMIA 

This is a condition of hardness and rigidity of the skjii, caused by the 
overgrowth of fibrous tissue, which is probably of inflammatory origin. It 
is met with in two forms — (1) Generalised sclerodermia, and (2) localised 
sclerodermia or morph oea. 

.etiology. — Notliing is known of the cause. It is chiefly a disease of young 
adult life and is more common in women than in men. It has been variously 
attributed to a tropho-neurosis, to alterations in endocrine secretion, to an 
endarteritis, and to a primary hyperplasia of the fibrous tissue of the skin. 

Pathology. — There is an overgrowth of the fibrous tissue bundle in the 
dermis and subcutaneous tissue, with replacement of fat by fibrous tissTie in 
the latter. There is also an exudation of cells around the vessels of the 
dermis, with some endothelial proliferation. The epithelium may be flattened 
})y pressure and excess of pigment may be present. 

Symptoms. — 1. Generalised sclerodermia . — This condition may appear 
rapidly or slowly. In both cases a disturbance of the general health, such as 
fever, joint pains, neuralgia or itching, may precede or accompany the attack. 
Stiffness of the parts involved is often the first symptom, and this may spread 
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rapidly or slowly till it produces fixity of the joints, followed by progressive 
wasting of the muscles. Breathing may become difficult, owing to fixation 
of t he skin of the chest, and taking of solid food may be prevented by the 
involvement of the cheeks and mouth. The skin appears sw^ollen and ^ossy 
and is very hard ; tlie deeper structures are fixed and the furrows of the skin 
(lisap{)ear. The colour of the skin may be normal or waxy in appearance. 
Tlie lesions are usually symnu^trical and the mucous membranes may be 
afiected. These cases may occasionally clear up spontaneously, but often end 
fatally. 

Occasionally the disease begins in the hands. Tlie skin is drawn tightly 
over tlie fingt rs, fixation of tlie joints occurs and a1io])hy sujiervenes, so that 
tlie fingers b(‘com(‘ ])ointed. This type is calh^l HclcrodacJ (jlia. 

2. Localised sch^odertnia or morph(jpa . — In this tyyie the lesions vary from 
the size of a pea to large patches involving almost all the back or front of the 
trunk. Patches may be pinkish in colour and raised, with a smooth polished 
surface and with a sensation of rigidity ; or slightly depressed below the 
surface, very rigid and fixed, and often surrounded by a lilac border, and 
occasionally occurring in bands ; or again they may be of dead white colour, 
with more or less irregular edges, and of normal consistence. This latter type 
is one of the forms of so-called white-spot disease. 

These cases run a very chronic course, often of many years, and are 
resistant to treatment. 

Diagnosis. — From sclerema neonatorum, by the age of the patient and. 
the fact that this condition is confined to the subcutaneous fatty layer. 

Treatment. — In generahsed cases, the patient should be kept warm, and 
massage and liot air baths given. ( W-liver oil internally is of value. Thyroid 
extract is laigtdy given in all varieties, but its action is very uncertain. In 
morphma, fibrolysin injtH-tioiis have b(‘en given with success. X-rays are 
claimed to be beiieticial. Treatment, however, is unsatisfactory. 


SCLEREMA NEONATORUM 

This condition has no relationship to the foregoing. It occurs in newly- 
born infants, and is characterised by hardening of the subcutaneous fatty 
layer in certain parts of the body. 

AEtiology. — It has been attributed to hardening of the fat, owing to 
lowering of body temperature and to a low percentage of olein of the fat. 
There is evidence of a deposit of crystals in the tissues, and of a well-marked 
proliferation of the reticulo-endothelial cells in the neighbourhood of these 
deposits, but the chemical nature of the changes is still undetermined. 

Symptoms. — The affection usually begins within a day or two of birth. 
It occurs symmetrically and chiefly affects the calves, thighs, buttocks and 
back. The subcutaneous fat becomes very hard, and does not pit on pressure. 
The edges are well-defined. A certain number of cases die, but in the less 
severe cases the patches disappear in a month or two. A generalised 
hardening of the fat occurs all over the body in infants suffering from 
severe diarrhoea, but this condition appears to have no relation to that 
just described. 

Treatment. — The child should be kept warm and given plenty of nourish- 
ment. Cod-liver oil is said to be very beneficial. 
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E.— THE LYMPHO GRANULOMATA 

These cases form a bridge between the inflammatory dermatoses on the 
one hand and the new-grovvtdis on the oilier. The lesions in many ways 
resemble the grauuJomata produced by bacteria, and in other ways resemble 
sarcomata. The following conditions are included — (1) Leukaemia cutis, (2) 
lymphadenoma cutis, and (3) mycosis fungoides. Possibly the sarcoids, in- 
cluding lupus pernio, should be included, but these have been previously 
considered. 

LEUKEMIA AND LYMPHADENOMA CUTIS 

Symptoms. — In both these conditions i idling may be a marked symptom ; 
sometimes it occurs without any culaneous lesions, wliile at other times very 
persistent urticarial or prurigo-like lesions are present, llromorrhages may 
occur into the skin, and in some cases exfoliative dermatitis is present. 

The more charactenstie lesions are, howev(‘.r, granulomatous infiltrations 
of the skin, wliich form tumours, either in certain localities or more or less 
all over the skin. In the former case the face is most affected, the tumours 
forming chiefly on the forehead, about the nose and on the cheeks, producing 
a leonine appearance. The lesions vary from a pea to an orange in size, and 
are usually of a dull purplish-red colour. Most of the cases recorded occur in 
lymphatic leukaemia, but a few have been rejiorted in the myeloid cases. 
They also occur in lymphadenoma, but there is great difficulty in distin- 
guishing aleukaemic leukfeinia from lymphadenoma, unless the glands have 
been examined microscopically. 

Treatment. — This has been dealt with in the articles on LeukaBinia and 
Lymphadenoma (pp. 7 lb and 699). 

MYCOSIS FUNGOIDES 

A chronic inflammatory dermatosis with a tendency to form granulo- 
matous tumours, which usually ends fatally. 

iEtiology. — It is a disease of late middle life, and more common in men 
Its cause is quite unknown, but it is probably an infective process and closely 
related to leukaemia, though no characteristic blood changes have been 
observed. 

Symptoms. — In the early or premycosic stage tlie most frequent lesions 
are patches of redness and scahng, associated with intense itcliing. After a 
time these lesions become infiltrated and raised above the surface of the skin. 
Later, tumours appear in these patches, usually about the size of an orange, 
but not infrequently much larger. The epidermis over them gives way and a 
fungating mass is produced. These tumours are usually multiple. 

Sometimes the initial lesion takes the form of an eczema, an urticaria or 
a dermatitis exfoliativa, but in all these cases itching is a prominent symptom. 
In other cases the tumours appear without any pre-existing dermatosis. 

The course is slow, and the general health is affected first by loss of sleep 
and then by septic absorption. Practically all cases eventually terminate in 
death. 

Diagnosis. — This may be very difficult in the premycosic stage. The 
itching and the persistence of the symptoms in spite of treatment, together 
with the age of the patient, will help in coming to a diagnosis. 
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Treatment. — The only treatment known to benefit these cases is X-rays 
or radium. Either of these will keep the lesions quiescent for a considerable 
time, but recuireiKM' generally takes place sooner or later. Arsenic and 
antimony may also be given. 

A. M. IL Gray. 


IV. TUMOURS OF THE SKIN 

TiiirHiiirs can ])c divided into ejjitlielial and connective-tissue tumours, 
and each of these carielies into benign a?id malignant. 

BFNIGN EPITHELIAL TUMOURS 
WARTS 

These are benign epitlielial tumours, characteris(‘d by an overgrowdh of 
tlie pricklcvcell layer, with or without hyperkeratosis, and produced by an 
infective agent, the nature of wliicli has not been discovered. The following 
types are recognised : 

1. VerrMca vubjaris . — This is the common wart which is so frequently 
met with on the back of the hands, but uiay occur on the face and other parte 
of the bodv. The lesions are raised tumours, varying in size from a pinhead 
to a large pea, and are usually discrete, but may groiij) ro form larger swell- 
ings. d'hey have a rougii surface, rise sharply from the surrounding skin, 
and are skin-coloured. Histologically they show great hypertrophy of all 
the epithelial layers, with downward growth of the iuterpapillary areas, and 
a corresponding papillary elongation They occur chielly in children. They 
are iiiociilable from one spot to another, and from one individual to another. 

Treatment. — Isolated lesions are best removed by tlie application of 
GO,^ wno w tor fr()m 15 to 10 seconds, according to their size. They may be 
burnt away with glacial acetic, trichloracetic, or nitric acid, silver nitrate 
or even the ;ictua! cautery. When very numerous, magnesium ionisation 
or are most satisfactory. 

2. Verruca j)lana jurciiilis are pinhead-sized warts, seen chiefly on the 
face and hands of children, though they are met with in adults. They have 
smooth, Hat to[)S, and are usually very numerous. 

Treatment. —Tiicy are best treated by touching with the galvano- 
cauiery, or by magnesium ionisation. 

3. Verruca plantar is. —This Is a wart which occurs in the centre of 
the ball of the foot, and has the appearance of a corn, because it is sur- 
rounded by a hyperkeratotic ring, and on account of the pressure on the foot 
does not stand up above the level of this ring. It is, therefore, often mis- 
takeil for a coia. It is usually extremely painful. 

Treatment. — The most satisfactory treatment is by X-rays ; a full 
pastille dose is usually sufficient ; but occasionally larger doses are necessary, 
the surrounding zone being carefully screened. These warts may also be 
removed by salicylic acid plaster, followed by touching with acetic acid or 
by . 

4. Verruca jiliformis. — These minute warts are usually about 1 mm. in 
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diameter at their base, with long filamentous processes. They are some- 
times found on the face; but chiefly occur on the genitals, and around the 
anus. They frequently occur in very large numbers forming cauliflower- 
like growths. They are often seen in cases of gonorrhoea, and are sometimes 
known as gonorrhoBal warts ; but tliey may be present apart from this disease, 
and are probably due to some other infecting agent. In these warts there is 
v^ery little overgrowth of tlie horny layer. 

Treatment. — Locally antiseptic applications, such as 1 in 1000 per- 
chloride of mercury in spirit painted on , fj.equently, or silver nitrate 3 per 
cent, in sp. seth. iiitros., will cause them to dry up, or they may be removed 
with the galvano-cautery. 

5. Keratoma 5cn^7c. — These so-called senile or seborrhoeic w^arts are 
commonly seen on the face, back and chest of old people ; but may occur in 
younger persons. They vary in size from a pea to a filbert, and are only 
slightly raised from the skin. They are soft to the touch, and have a slightly 
warty surface. Their colour varies from yellow to a deep black, and they 
may itch a good deal. The distribution is much the same as for seborrhoeic 
dermatitis. 

Treatment. — Washing with soap and water, followed by the application 
of 10 per cent. ac. salicyl. ointment will often remove them. Failing this, 
painting with trichloracetic acid, freezing with C().> snow% or a pastille dose of 
X-rays should be employed . 

ACANTHOSIS NIGRICANS 

This is a ra r e c_on(lition in which wartv nlL^mcnted grow ilia appear on 
the neckj jLxilTae, gromsTTimbilic and flexures of the limbs and on the face. 
ThesS^'^rdwdhs often fuugate and suppura-te, especially ip, moist areas. In 
addition areas of pignientaHon and scattered warfy growths may occur. 
The mucous membrane of the lips, cheeks and tongue may be a fleeted. In 
a large proportion of cases abdotninal malignant growths have been found ; 
but in other cases no such coniplication exists. The nature of the condition 
is not understood. 

Treatment. — No treatment is known to affect tbe condition 


THE DYSKERATOSES 
MOLLUSCUM CONTAGIOSUM 

In this condition small tumours appear on the skin which, like the warts, 
are of infective origin, though no organism has yet been isolated. Thev 
differ from Warts, not only in clinical characters, but in the peculiar de- 
generative changes which occur in the process of horny cell formation. 

Pathology. — The most striking feature in a section is the presence 
between the Malpighian and horny layer of large cells containing large trans- 
parent oval bodies. These are known as “ psorosperms,” and at one time 
were thought to be coccidial bodies, but are now considered to be degenera- 
tions of the cell protoplasm. 

S]rmptoms. — The lesions consist of small lentil- to pea-sized bodies of 
a white or pinkish colour, with a smooth glistening surface. They may 
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appear anywhere on the skin. They are dome-shaped, and have a central 
j)Jt, in the floor of which^ the thickened homy layer can be seen. Not in- 
frequently tboy bficpme 

Treatment. — By taking a sharpened match, and introducing it into 
the central depression, the whole horny mass can be forced out, and if the 
cavity be painted over with pure carbolic acid a cure will result. 

DARIER’S DISEASE 

This is a very rare condition of the skin usually seen in young adults 
in which an eruption of follicular papules develops on the face, scalp, 
aitdurocn,. back^ and the flexor aspecta of . limbs. The lesions run together 
and form warty-looking masses. The disease is slowly progressive, and the 
lesions are resistant to treatment, but the general health is not affected. 

Microscopic examination shows similar changes to those seen in mol- 
luscura contagiosum, namely, an irre^lar hyperkeratosis with formation 
of “ psorosperms *’ in the region of the gritnular and Malpighian layers of the 
epidermis. 

Treatment. — This consists of baths and the application of keratolytic 
agents, such as salicylic acid. 

PAGET’S DISEASE OF THE NIPPLE 

This is a chronic affection which usually develops around the nipple in 
middle-aged women, but has been described in other parts of the body and 
in men. It is seen as a sharply defined, red, oozing area involving the nipple, 
the areola, and the skin around for a short distance, and is almost always uni- 
lateral. The whole area has a distinct parchment-like induration. The 
nipple becomes retracted, and eventually disappears. The condition is 
associated with carcinoma of the breast, and whether it is primary or secondary 
is still a matter of dispute. 

In this condition, as in the two diseases just referred to, “ psorosperms 
are seen under the microscope. The surface horny layer is mostly lost, and 
the deeper layers of tlie epidermis are much hypertrophied and oedematous, 
but show no o])vious epitheliomatous proliferation. 

Treatment.— Amputation of the breast is the only treatment that can be 
advised. 


MALIGNANT EPITHELIAL TUMOURS 
RODENILCLCER 

A si o>^;_ growing epithelioma usually singia, but sometimes mui^iple, 
which may cause considerable local destruction of tissue but dc^s ^ 
ra^tastases. 

Pathology. — This variety of epithelioma is usually described as a basal- 
cell epith elionia . In section epithelial processes are seen penetrating^nTo 
tbe underlying dermis and subcutaneous tissue ; but the pr^iRgsaes.are bou 
by a regular basal layer of cubical cells, and although degeneration cysts may 
form rnThese^pfScesies no dell-heslis formed. 

Symptoms. — The lesions cBTeSy'occuT in old people; but this is not 
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alwaj^s 80. They also rarely begin anywhere but on the face, anti then chiefly 
ioTtlie neigh boarhoo(i oTTfTe eye, or on the nose or chofik. At first a ^rnall 
raided white nodule appears, with small vessels coursinj' oyexit. Then, as 
it spreads, an ulcer fori^is in. the centre, but the 

hn^(»r tyS. If not treated a great deal of tissue destruction occurs ; the 
nose may be destroyed, or the antrum jierforated, and the whole of the nasal 
cavities opened up. In advanced cases ])ractically the whole face is de- 
stroyed. Some cases, however, remain superficial, spreading slowly, the 
older parts healing as the lesion spreads. Multiple lesions are not very 
rare. 

benign forms are also recognised. In one the lesions are pea-sized or 
slightly larger nodules, scattered over the face, and of the same type as the 
early lesions referred to above. Sometimes they undergo cystic change. 
They were described by Brooke under tlie name of epithelioma adejnQides 
cysticum. Another benign ty[)o is seen in which multiple walnut-sized 
fuEuiurs form on the scalp. A third type occurs in the form of multiple 
psoriasiform patches on the trunk, and has been named by Graham Little 
erytJiematoid heniqn emfheliomc. 

Diagnosis. -This can tilways be made in cases of doubt by microscopic 
examination. 

Treatment. — Excision is the best treatment when possible ; but excellent 
results are obtained by radial. GOj snow has been advocjit ed fpj- eajly 
cases, and the results obtained are excellent. In advanced ca^es, which 
are unsuitable for surgical treatment, scraping followed by tlie application 
of arsenic paste has given good results, and diatheriuy is also useful. 


SQUAMOUS EPITHELIOMA 

In this condition rajhdly growing tumours form, which ulcerate and cause 
of. tissue, and also cause secondary glandular involvement. 
Lt is cjiie_^ a disease of old j^ge. 

PatKoTogy.— Sections show an irregular proliferation of the MaU>ighian 
lavcj-, with tiie formation of cell-ncsts, and the limiting basal layer is 
absent. 

Symptoms. — The lesions begin as nodules, much like those of rodent 
ulcer, but they spread much more rapiidly and either form irregular deep cut 
ulcers, without tlie characteristic edge seen in rodent ulcer, or else they 
become raised and form mushroom or cauUfiower-Iike growths. The glands 
are soon involved, and general dissemination may occur. The condition may 
sometimes supervene on pre-exi.sting non-malignaiit conditions. It may 
commence in a keratoma senile, in the warty conditions which occur in 
cases of atrophy of the skin due to exposure to tropical sun, on an old lupus 
scar, on X-ray dermatitis, in xerodermia pigmentosa, in arsenical keratoses 
and in tar molluscum. 

Treatment. — This is purely surgical, and consists of erasion of the local 
growth and of the glands draining the area concerned. In the c.ase of 
epithelioma complicating lupus vulgaris, however, secondary glandular 
involvement does not appear to occur, and local destruction with arsenic 
paste, or by diathermy, gives even better results than excision. 
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TUAJOUKS 01-' THE ATPENDA'iES OF THE SKIN 

MILIUM 

In this disease pinhead-sized yellowish-white bodies are seen in the 
skin of the face, chiefly on the cheeks, eyelids and forehead. They are often 
very numerous. They can be shelled out, and are found to consist of a 
whorl of epithelial cells. Their origin is unknown, but they are probably 
derived from the lanugo hair follicles. 

Treatment. —These tumours can be destroyed by electrolysis. 

SEBACEOUS CYSTS 

These are painless cystic swellings chieliy found on tlic scalp, face, ears, 
back and scrotum. They vary in size from a pea to an orange. AVhen 
incised they are found to be filled with cheesy matter. They are either due 
to blocking of the sebact*ous duct, or according to some authorities they are 
of ernbrv’onic origin. True di'nno^ cysts td the skin are ahso found. 

Treatment, —Excision is the most satisfactory method of treatment. 

ADENOMA SEBACEUM 

A syiutnetrical eruption of pinliead-sized, bright red papules, of con- 
genital origin, on the face. It commences very early in life, and is often 
associated with mental defect— in fact cases are most often seen in asylums. 
Tlie lesions are distributed chiefly over the nose and cheeks, and consist of 
h vpertropliicd sebaceous glands and numerous cn pillary vessels. 

Treatment. The lcsio?is <-:in be desi royt'd wit]] t'he galwinn-cautoiy , bv 
electrolysis or by (liatlnMuny . 

Tumours of the sweat ylands and ducts are so rare as to ue('t;l no description 
here. 


CO N N EOT I VE- T I SS U E T UAl OURS 
KELOID 

This is a fibrous tumour developing in a scar. The mere overgrowth of 
a scar is sometimes referred to as a hypertrophic scar, while the term kndoid 
is limited to those eases in wdiich llie tumour extends beyond the original 
limits of the scar. In this latter condition i)rocesses often grow' out in all 
directions like tentacles, and also in some cases the condition appears to 
start spontaneously from the normal skin ; but then' can be little doubt 
that some small abrasion was present. Small keloids often appear after 
acne vulgaris, varicella and other dermatoses which lead to scarring. There 
can be little doubt that this fibrous overgrowth is due to some chronic baet eriii! 
infection of the wound — probably a staphylococcal infection. 

Treatment. — The best results are obtained by radium and X-rays. 
With the latter, j)astille doses given at about tw o months’ interval on two or 
three occasions give satisfactory results. 
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FIBROMA-MOLLUSCUM FIBROSUM 

Hard fibromata of the skin are rare, and usually occur in pear- sized nodules 
scattered about the skin. Soft fibromata are common, and are met with as 
small pedunculated tumours, chiefly on the trunk. They may occur in large 
numbers, and are then described as molluscum fibrosum. In this condition 
the tumours vary in size from a small pea up to several inches in diameter. 
Not only the skin but the mucous membranes may be the seat of these 
tumours. At times they form huge dependent unshapely masses, which 
completely disfigure the part from which they arise ; this condition is called 
dermatolysis. Not all the tumours are pedunculated — as some are sessile- 
but all have the same softness. Some definitely surround nerve trunks, 
and it has been thought that they all develop in connection with the nerve 
fibres ; hence they are often called neuro-fibromata or plexiforrn neuromata. 

In some cases true neuro-fibromata and molluscum fibrosum lesions occur 
in combination with pigmented spots about the body. This syndrome is 
called Recklinghausen 8 disease, and is sometimes associated with mental 
disturbance. 

Treatment. — Nothing can be done except surgical removal of the 
tumours, and this is only occasionally necessary. 

LIPOMATA 

These are soft freely movable lobulated tumours in the subcutaneous tissue, 
and may be single or multiple. One variety is very painful and associated 
with general adiposis, and is referred to as Dercum^s disease (p. 177). 

Treatment. — Excision is the only treatment. 

MYOMATA 

Small multiple tumours of the size of a pea are sometimes found which 
have the structure of leiomyomata, and arise from the arrectores pili muscles. 
The lesions are often numerous, grouped and painful. 

Treatment. — The cautery, or excision, is the only treatment. 

MULTIPLE IDIOPATHIC SARCOMA OF KAPOSI 

This is a curious condition chiefly seen in old people, and generally in the 
natives of Eastern European countries; but cases have arisen de novo in this 
country. The lesions occur chiefly in the region of the ankles, but have also 
been found on the hands and on the trunk. They are irregularly shaped 
red plaques raised from the skin, and of firm consistence. Histologically 
they consist of an overgrowth of fibrous tissue with dilated blood spaces. 
Whether this condition is of inflammatory origin, or is a species of nsDVus 
is as yet undecided. The condition does not affect the general health. 

Treatment. — No treatment is known to affect the condition. 

SARCOMATA 

Both round- and spindle-celled . sarcomata have been found arising in 
the skin, but are rare. They may be single or multiple, of any size, sessile or 
pedunculated, and are usually of a purplish-red colour. They tend to break 
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down and produce fungating ulcers, and run a rapid course ending in death 
unless removed in the early stages. 

Treatment, —This is purely surgical. 

N.EVI 

This term should be applied only to certain new formations of congenital 
origin ; but in practice certain other conditions have been included. They 
fall into four classes — (1) Vascular naevi ; (2) lymphatic nsevi ; (3) pig- 
mented noevi ; and (4) hyperkeratotic naevi. 

Vascular NiEVi. — There are two chief varieties, the capillary and the 
cavernous naevi. 

* Capillary ncevi . — These iifovi are essentially dilatations of the capillary 
vessels of uTe^papillary and subpapillary layers of the dermis. They form 
0at red patches of varying size. They may be small pea-sized lesions, or 
they may practically cover the whole body, including the mucous mem- 
branes. When they occur in large patches they are called port-unjie siaiiis. 

The lesions are usually not raised and not infiltrated, the only 
being in the colour of the skin, which is red or purple in the affected areas. 
Sometiiues, however, thickenings occur irregularly throughout the patches. 
On examination with a lens the capillaries can often be seen. These natvi 
are either present at birth or appear shortly afterwards. They tend to get 
paki iAge advances, but rarely disappear. 

Treatment. — These cases arc very difficult to treat, especially the more 
extensive ones. CO, is useless, unless the application is sufficiently long to 
destroy the skin. Radium, though sometimes succe.ssful in removdng the 
inevus, is inclined to produce atrophy and telangiectases in its place. The 
best ho|)e in disfiguring cases rests with excision and plastic sui^gery, though 
some fair results have been obtained with diathermy. 

— These are 8gj[t,„or hard tumours, which appear as bright 
red sharpy defim^ swelUngs raised above the level of the skin or as purplish 
indurations in the skin and subcutaneous tissue. The blood can usually 
be squeezed out of them by pressure. They consist of a fibrous stroma 
surrounding irregular blood spaces, the whole being more or less encapsuled. 
The tumours vary much in size and extent, some being as large as a cricket- 
ball or larger. Any part of the body may be affected, but they are frequent 
on the face and scalp, tlie lips and eyelids often being attacked. 

Treatment. — Small tumours are best treated with snow, one ex- 
posure of 15 to 30 seconds being sufficient to remove theffir Larger tumours 
may be dealt witli by repeated appheations of snow, but they do better with 
multiple punctures with a fine galvanp-cautery at dull red heat. In some 
situations e.sasion is the best treatment, while radium can often be used 
with success. Electolysis was formerly much employed, but is slow and 
has been superseded by the methods mentioned above. It is often advisable 
to abstain for a time from active treatment, as there is a tendency for the 
tumours to disappear spontaneously. 

Stellate ncevi .- — These are not strictly naevi at all — that is, they are not 
congenital gro\vt.hs. The cause is not clear, but they may be degenerations 
or possibly traumatic dilatation of venules. The lesions consist of a central 
pinhead-sized dilatation of a venule, with a stellate arrangement of dilated 
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vessels running into it. They are seen chiefly in cliildren on the face, but 
also occur in adults. It has been thought that insect bites may be a deter- 
mining cause. 

Treatment. — If the central vessel is destroyed by a flue gal vaiio-cautery 
or by electrolysis the lesion will disappear. 

Lymph atic N^yi . — Synonym.— Lymphangioma Circumscriptum. 

"”TW5 fJScurs as a raised circumscribed patch of skin colour, which on 

close examination is seen to consist of closely grou])ed vesicles, varying in 
size from a pin’s head to a lentil. Tliere may be a few discrete vesicles 
surrounding the main patch. In some cases, too, the surface is warty. The 
patches appear at or soon after birth, but ma}’^ come out later. Microscoync 
examination shows dilatation of the lymphatic vessels of tlic dermis, with or 
without epidermal hypertrophy. 

Treatment. — Excision, cauterisation or treatment by radium are the 
three methods applicable. 

PiGMENTAHY N.^ivi OR MoLES. — NjBvi of this class are very numerous 
a nd*‘''l^Sfy^d dM biy i h ey may consist of [>igmcnted patches of 
varying size and various depth of colour from a j)ale yellow to a deey) black. 
These may be associated with hairy growth. In otlier cases smooth lobulated 
pigmented tumours may occur on any part of the skin. Some cases have 
a rough, warty surface, while others .are hairy. Tliey may be quite small, 
no larger than a y)ea, or may cover large areas of the body, and have a 
distinct tendency to occupy segmental areas. They may appear at or soon 
after birth, or may oceasionally develop later in life. The histological picture 
is characterised in all types by the presence of masses or columns of round 
embryonic cells in the dermis and also in the deeper layers of the epidermis. 
There is excess of pigment in the cells of the basal layer, in the adjoining 
Malpighian layer, and also pigmented wandering cells in the up])er part of 
the d(?rmis. The epidermal changes vary with the type of namis. 

There is a slight tendency for these pigmented moles to undergo malignant 
transformation into ncBVO-carcinoma, which has a high degree of malignancy, 
giving rise to rapidly generalised meta.stases. 

Treatment. — It is best to leave pigment moles alone unless some definite 
indication for treatment is present. Free excision with grafting or plastic 
procedures is indicated in some disfiguring lesions, or in those liable to 
irritation from friction. CO 2 snow or electrolysis may be used in the case 
of the smaller tumours. """ 

Hyperkeratotic N^ve— S ynonyms.— Linear Naevi; Ichthyosis Hystrix. 
"typ^ ot n Jews The lesions are arranged in lines or bands, iisuallv 
on the limbs, and often appear to follow the course of certain nerves. They 
are frequently unilateral, though in the ichthyori3., l^^^ type they are 
frequently symmetrical. The lesions consist of thick horny pings, which can 
be pulled out from depressions in the skin, and are closely packed together ; 
sometimes great horns protrude from the skin. On microscopical examina- 
tion an irregular hyperkeratosis is found, with alternating depressions and 
elevations. 

Treatment.— This is very uns.atisfactory. Salicylic acid jdasters may 
be used to soften and remove the horny masses, and small areas can be excised 
or cauterised. 


A. M. H. Gray 
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V. OTHER MORBID CONDITIONS OF THE SKIN 

ANOMALIES OF PIGMENTATION 

Pigmentation may be produced by the d<^po8it of blood pigment in the 
skin, by the excessive production of melanin — tlie normal pigment of the 
skin, or by the deposition of such substances as silver, seen in poisoning by 
that substance. 

Blood pigment is found after haemorrhages have subsided and in con- 
gestive conditions. 

Increase in melanin occurs in the pigmentary naevi already referred to ; 
in certain internal diseases, sucli as Addison’s disease, diabetes and exoph- 
thalmic goitre ; and in pregnancy ; after the ingestion of arsenic ; and 
locally, after certain inflammatory conditions of the skin, such as sunburn, 
erythema ab igne, lichen planus and sj^philis. It also orcur^ in a curious 
condition named vitiligo, tlie aetiology of which is obscure. 

LENTIGO 

This is the name given to freckles, which occur on parts of the body 
exposed to the sun in certain individuals. The lesions are so well known as 
to require no description. 

Treatment. — This is purely preventive. The application of a grea.sy 
preparation, such as lanolin, to the skin before exposure to the sun will 
protect the fac(‘ from an erythema ; sunshades and veils, especially red or 
brown, are also useful. 


( HLOASMA PTEPvIXl M 

Thi^ is a peculiar yellowish-brown jagmentation which occurs chiefly 
aj^uut the face in wouicu wlio aic ])rcgiiant. or suflering from some uterine 
disturbance. It occurs in ill-dctincd patchc.vS, ciiieily on the forehead and on 
the abdomen. It disappears after tin* termination of pregnancy, or wiien the 
pelvic cniidition is reciitied. 

VITILIGO 

This condition, also known as leiicodermia and mdanodermia, may occur 
at any age or in eit her sex. The astiology is quite unknown, both toxic and 
t ropho-neurotic theories having been invoked to exjdaiii the phenomenbii, 
but very Tittle evidence is at present forthcoming in favour of either view. 
It consists of patclies of a dead white colour appearing in various j)arts of the 
body ; they may be quite small, or may in rare cases completely cover the 
body. TJie edge of the patches is sharp, and the surrounding skin is hyper- 
pigmented ; the texture remains normal. In the white areas pigment is 
entirely absent, but no other histological changes can be observed. The 
patient’s health is in no way affected, nor can any derangement of any of the 
organs of the body be made out in the majority of cases. 

Treatment. — The only treatment which appears to have any effect is 
the repeated application of ultra-viplei^ either by the Kromayer lamp 
or by arc-lijght baths. 

86 “' 
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ALBINISM 

This is a congenital condition in which there is complete absence of pig- 
ment in the skin and other epidermal structures. The hair is white, the 
eyes pink from absence of pigment in the iris, and the skin fails to pigment, 
even when exposed to the strongest sun. 


ATROPHIES OF THE SKIN 

Various conditions may cause atrophy of skin, particularly local inflam* 
mations, but under this heading certain atrophic conditions are dealt with 
that have not been considered elsewhere. 

SENILE ATROPHY 

Generabsed atrophy of the skin occurs in old age. The skin becomes thin 
and loses its elasticity ; irregular pigmented spots, small telangiectases 
and vascular cysts (de Morgan’s spots) appear, especially on tlie face and 
trunk ; wrinkles are very numerous ; and the skin develops a yellowish 
colour. A generalised pruritus may occur. Senile warts are frequent! v 
found, and these may be the seat of a localised pruritus. They occasional! v 
become transformed into squamous epitheliomata. 

Treatment. — This is purely symptomatic. 

STRI^ ATROPHICiE 

These are bands of atrophic skin which develop in areas where the skin 
has been much stretched. They are seen best on the abdomen, breast and 
hips of women who have borne children. The lines when first formed are 
red in colour and about J inch in diameter, but as they get older they 
become greyish- white. It is thought that they are produced by damage 
to the elastic fibres of the skin by stretching. 

No treatment is required. 

XERODERMIA PIGMENTOSA 

This is a rare condition of the skin which is hereditary. The aetiology 
is quite unknown, but there is no doubt that light-rays play a part in the 
production of the lesions. The affection begins in infancy, and is character- 
ised by the appearance on the face and backs of the hands of macules of 
yellow and brown pigmentation. The disease is slowly progressive, and in 
addition to pigmentation other signs of skin degeneration appear, namely, 
atrophic patches, telangiectases and warty growths. Later ulceration occurs 
and epitheliomatous tumours appear on the warty growths. 

Treatment. — The patient should be protected from the sun’s rays as 
much as possible. The warty growths can be removed and the ulcer treated 
antiseptically. Epitheliomatous growths can be checked by radium, but 
the cases always end fatally. 
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CONGENITAL CONDITIONS OF THE SKIN 

Moat of these, such aa ichthyosis, the naevi and xerodermia pigmentosa, 
have been already considered. There still remains one condition which has 
not been alluded to, namely, epidermolysis bullosa. 

EPIDERMOLYSIS BULLOSA 

This is a congenital defect of the skin which renders it extremely sensitive 
to the slightest injury. In those aflccted, the slightest knock is sufficient 
to produce a blister. The disease is hereditary, and can often be traced 
to a considerable number of members of a family. The lesions usually 
ap})ear first in early infancy, but occasionally they have occurred for the first 
time later in life. They vary much in degree. In some cases the lesions 
are slight and cause very little inconvenience, and no disturbance to the 
general health. In other cases the lesion.s are numerous, almost all parts 
of the body being affected at one time or another ; teeth and nails develop 
badly, 8e{)tic complications are often severe, and these cases usually do not 
live to adult ago. 

Treatment. — Nothing can be done except by prevention of sei)sis and the 
antiseptic treatment of the lesions when once formed. 

DISEASES OF THE HAIR 
ALOPECIA 

Loss of hair occurs in many diseases. It may fall out after acute illnesses, 
such as influenza and typhoid fever, in inflammatory conditions of the scalp, 
in 8econdary^yphitis7'aTI^Tii dermatitis exfoliativa. It is also lost locally 
in scarring cohditiohs,' traumatic or inflammatory, as seen in lupus erythe- 
matosus or tertiarv syphilis. A progressive loss also occurs in selilile atnjpiTT 
of the skin ; this, liowever, mav occur prematurely. ‘ ’ 

Alopeiua Prem.\tura. — ^Etiology. — The disease is essentially one of 
the male sex, and usually begins at about the age of 20. The aetiology of 
the di.scase is not clear. Two factors a[)pear to be present, heredity and 
seborrhoea of the scalp. It is quite clear that the latter condition by itself 
does not always produce baldness, but it appears to accelerate the loss of 
hair, as might be expected. Heredity seems to be important, especially in 
those cases where complete baldness occurs at an early age, and there is 
no doubt that fine hair is more liable to fall out early than is stouter 
hair. 

Symptoms. — This gives rise to a very characteristic type of hair loss 
which is familiar to every one. The hair gradually gets thin on both temples 
and on the vertex, and by slow progression these thinned areas eventually 
meet, leaving the top of the head entirely bald or only covered by a fine 
down, while the sides and back of the scalp are covered normally. The 
progress varies very considerably in different individuals, some becoming 
completely bald in a year or two, while others still have a good crop of hair 
at 50. 

Treatment. — This has mainly to be directed to curing the seborrhoea, 
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and the methods for doijig tliis have beou dealt with under that heading. 
Apart from this, avoidance of tightly fitting hats, and g<‘nt]e massage with 
the hngers are the most appropriate remedies. Certain drugs such as 
piiocarpiiu', have been thought to Jiave a stimulating eiT(*et on liair growth, 
and rubefacients, such as cantiia rides, are also much employed. The general 
health sliould n^ceive attention. 

Alopeci.-v Arpata. — In this condition the hair falls out in f)atchos, 
leaving smooth, shiny, bald areas. There is a general tendency for the hair 
to grow again. 

Etiology. -Til e malady aSects both sexes and generally occurs in early 
adult life. It is probable that the disease is an inflammatory condition, 
but the nature of the irritant is unknown. A somewhat similar loss of hair 
can be produced by the administration of thallium salts, which lends support 
to the toxic theory. It was at one time thouglit to be due to an external 
[lar.isite, but there i.s no rvid'^nce to snp[)ort this view. It has also been 
thought to be of nervous origin, as ilamage to nerves has produced bald 
patches over the areas supplied. 

Symptoms. — The dis(‘ase may start sudd(mly or slowly. In some cases 
a large circular patch of baldness may occur in a single night, and in these 
case.s 'die skin may be tender and reddened. Generally, however, a small 
bald p;itcli apiiears, which syireads slowly, and otlier patidies may subsequently 
arise, causing considerable loss of hair and a curious patchy condition of the 
scalp. Not only the scalp- hairs but those of the heard, tlie eyebrows, axilla? 
and pubes may bo atbaded, and in .s«‘vere cases all tijo Itairs of the body, 
including t'lie e\'(dashes may fall out. In one type a band of hair may be 
lost extending from ear to ear aromid the inargifi of the seal]), eitlier in front 
t)r behind the head or even in a complete eircle. 

In the ])atciiy form, the individual }»atchcs are characteristic. The 
rentre is usually completely bald and shiny, though new dowmy hairs may 
i)e seeu. Around tliis a row of .stumps may be observed. These are club- 
shaped, like a note of exi-Iaination, being very thin as tliey enter the scalp 
and thicker above. dVhen pulled out, a siirunken iiair bulb comes out and 
the bail' does not break as in rifigworm. The wnv outside the zone of stunij^s 
looks normal, but if tdie hairs are pulled u{)on many loose hairs may be 
detached. 

Course. — This varies in ditleiamt cases. Usually new hair grows fairly 
rapidly, and the ])atches cease to s])read. Tlie new hair is usually white when 
it first appears, but pigments later, in some cases, however, the patches 
progress as new hairs grow and this may continue for many months. In the 
band-form hair growtli is ii.sually much slower. In the generalised cases the 
prognosis is not so good, a large jiroportion losing the hair j)ermanently. 

Diagnosis. — This has to be made from ringworm and is generally easy. 
In ringworm the patch is scaly and covered by stumps, wliich break easily 
and have an irregular fractured end. Under the microscope the fungus 
can be seen. 

Impetigo contagiosa of the scalp sometimes gives rise to bald patches. 
They are numerous, small and usually red in colour, and no stumps are seen. 

Treatment. — Tlie general health must be looked to and all possible 
sources of irritation removed. The te6?th must be attended to, tonsillar 
.sepsis treated, and errors of vision corrected. General tonic treatment 
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should be prescribed, and rest from overwork and worry ordered. Tiiyroid 
extract has been recommended, but in the writer’s experience has sometimes 
made the condition worse. 

Local applications which cause hyperajinia are of most value. Painting 
the patches with pure carbolic acid, iodine or blistering fluid, or rubbing in 
oil of turpentine are useful. Various antiseptic lotions, such as perchloride 
of mercury and resorcin, have been used with success. High frequency 
current and ultra-violet rays have given good results when other means have 
failed. If seborrhoeic dermatitis is present it siiould be treated. 

Cicatricial Alopkcia. — ^In this condition, also known as 'pseudo-pelade 
or folliculitis decalvans, progressive loss of hair takes place, and the scalp 
show’s signs of atrophy or scarring. There is a progressive })atchy loss of 
hair occurring over considerable areas of the scalp, and on examination 
inflammatory lesions are often present round the hair fi>lliclr'S. The denuded 
areas show obvious scarring, and hair does not regrow on the patches. 
The disease occurs chiefly in young adults, and though it does not usually 
lead to complete baldness, very disfiguring i)atcheR remain. 

Treatment.— This consists in the application of antiseptic ointments and 
lotions, j)erchlorid(,* of mercury, resorcin and sulphur being the most useftil, 
but no treatment is very efFicacious. 

HYPERTRICHOSIS 

This is the term applied t v) an excessive growl !i of hair. It is usually 
confined to those cases in whicdi a growth <d stout hair.'^ occurs in sites u.sually 
covered witli lanugo iiair.s, such as the f.ice in women. This may sometimes 
be very excessive, and the “ licardedl woman ” and the “ dog-faced man are 
extreme exanqJes, thougii the latter are often cases of hairy moles. The only 
conditions that the medical practitioiuT is likelv to have to deal with are those 
in which stout and dark hairs occur on the chin and upper li]) in women. 
'File treatment consists in removal of the hairs by electrolysis, but consider- 
able judgment is often required to decide wlndlnm a case is .suitable for treat- 
ment. Electrolysis consists in passing a current of about 1 milliampere for 
a quarter to half a minute iido the hair bulb by means of a fine ne' dh- attached 
to the negativi* p(de of a galvanic ])attery. The hair then loosens and can 
be removed. It is important not to remove hairs too close to one another 
at the same sitting, or iroublesoTiie scarring will su]>crvene. 

A. M. TI. Quay. 


VI, TROPICAL SKIN DISEASES 

CRAW-CHAW 

Definition. A West African native name (kra kia; applied indiscrimin- 

ately to any itching, papular or pmstular eruption of the skin. 

i£tiology, — O’Neil claimed he found fdarial embryos in an eruption 
which clinically resembled scabies. It is quite possible the subjects already 
had filarial embryos in their blood, and when he pared the tops of the 
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papules with a sharp knife some of the blood infected the smears. This 
would account for their presence in the papules. Recently, however, Scott 
Macfie has shown that filarial embryos {Agamofilaria streplocerca) are very 
common in the skin of West African negroes, and may be demonstrated in 
sections. There is no doubt that these are what O’Neil saw. Possibly they 
have nothing to do with the eruption. 

Treatment. — -Many of the so-called craw-craw cases Hire really a form of 
scabies, and respond quickly to sulphur baths. Oastellani believes some of 
these cases are the same as coolie itch. This consists of an eruption of 
intensely itchy papules, converted by scratching into pustules and often 
into open sores. No acari are obtainable, however, and no burrows are 
seen. He advises a salicylic acid spirit lotion, followed by a /3-naphthol 
ointment. Carbolic lotion improves some of the cases. 

PRICKLY HEAT 

Definition. — A form of miliaria, due to excessive sweating in hot climates. 

^Etiology. — No organism has been isolated, and as the condition quickly 
disappears in a cold climate it is possibly purely a meclianical process — 
blocking of the orifices of the sweat glands by sodden cells of the stratum 
corneum. 

Symptoms. — Most people are attacked shortly after arriving in the 
tropics. The eruption is very irritating, and causes a pricking sensation 
with great itching. The lesions chiefly occur on the trunk, but may also 
attack the arms and legs. The itching may become intolerable and render 
sleep difficult, if not imi) 0 ssible. The eruption consists of small watery 
vesicles and inflamed papules generally merged together, which feel like 
grains of sand. If the weather becomes cooler it tends to disaj)pear, only, 
however, to return quickly in the hot weatlier. 

Treatment. — The luidorclothes sliould be changed daily, as failure to 
do so seems to add to the irritation. Some recomimmd washing with fairly 
strong carbolic soap, or painting ilic patches with corrosive sublimate solution 
1 in 1000. Rubbing with lime juice is recommended in the West Indies. 
After the bath some dusting powder, sucli as zinc oxide with boracic acid 
and starch in equal ]mrts, should be employed. Sea batliing often seems to 
improve it, if not actually to cure it. 


FURUNCULOSIS 

Boils and similar pyogenic conditions are very commonly met with in 
the tropics. People are so often bitten by all sorts of insects that there 
is a constant source of infection, more or less, always present. The best 
treatment for boils is the same as at home, namely, an autogenous vaccine. 
If that does not succeed the patient should be sent home to a cold climate 
for a change. 

Veldt sore (Rarcoo rot) is another coccal infection, (iue to stre})toeocci. 
A definite ulcer forms, very difficult to heal, and often lasting 3 to 6 months. 
Several sores may exist at the same time. Some of the sores may reach 
the size of half a crown. 



TH( )PICAL ULCER 1367 

Diagnosis. — This has to be made from Leishmanial sores and from tropi- 
cal ulcer (see p. 1368). 

Treatment. — Local applications of ammoniated mercury, or the nitrate 
of mercury ointment, often do great good. Other antiseptics may also be 
tried, and vaccine therapy should not be omitted. Inquiry should be made 
of the general condition of the health, and a tonic of iron and arsenic may 
be given. 


PEMPHIGUS CONTAGIOSUS 

Definition. — A contagious skin affection characterised by inflaminatory 
vesicles or bullae with ulcer formation and scabbing. 

.Etiology. — This condition has lately been termed a pyosis, non-follicular 
in nature, and has been given the name of Puosis T ^ ^nspni by Castellani and 
Chalmers. They add a further series of pyoses™ namely Pyosis trofica^ 
P, palmariSf P. CA)rleUi and P. discoides. 

The causative agent is a staphylococcus, the auretis or dibits being 
usually grown from the lesions. The condition more resenibles act impetigo 
than a reaL-P^^J^pJ higus . It is common in hot, dTamp, steamy parts ol the 
tropics, f r . / ( ’ ' f 

Symptoms. — The lesion’' begiiis as a minute red speck, which rapidly 
grows larger, becoming a vesicle, then a bulla, then a bleb-like pemphigus. 
At first the fluid in the bleb is clear, then later becomes turbid, and generally 
bursts ; but the process may still continue to spread. Finally, a pinkish, 
slightly glazed spot is left to indicate the original site of the bleb. The 
lesions are mostly cpnfined to the axilla and crutch ; but may be spread over 
other parts of the body by the fingers. 

Treatment. — Cleanliness comes first. The patient should be 
agai nst s cratchi|^ himself for fear of spreading the trouble. Perchloride 
lorion may”he used to wash the parts, followed by a dusting powder of zjpc 


TROPICAL ULCER 

Synonym. “Tropical Sloughing Phagedfona. 

Definition. — A gangrenous condition of the skin and subcutaneous 
tissues, resulting in loss of tissue and the formation of sloughing ulcers. 

.Etiology. — The condition is common in many parts of the tropics, 
especially in damp, steamy, low-lying areas. The causative agent is supposed 
to be a HpirocliaMe, Treponema schandinni, either alone or in conjunction 
with fusiform bacilli. It is specially common in the debilitated ; but also 
may attack healthy individuals. Both sexes and all ages are liable. 

Symptoms. — The sore begins as a bleb, which bursts, exposing a grey- 
coloured slough. The gangrene quickly spreads and involves the deeper 
tissues, and also extends at the point of origin. An area of some inches 
may be involved. Subsequently, in many instance.^, the sore ceases to spread 
and becomes limited, the sloughing tissue being thrown off. Great destruc- 
tion may be caused to the deeper tissues, though in other cases the ulceration 
remains superficial. 
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Diagnosis. — This lias to be made from tropical sore due to Leishmania 
tropica, and from ordinary pyogenic sores. Examination of smears will 
show spirochflBtes and fusiform bacilli. 

Treatment. — Novarsenobillon injections intravenously should be tried, 
in view of the possible spirochffital nature of the condition. Locally powerful 
antiseptics (pure carbolic) or caustics must be applied, preferably under an 
anaesthetic. The general condition of the patient must also receive attention. 


TINEA 

Ringworms abound in the tropics, some being specific to those parts, 
while others are much the same as in temperate regions. Two may be 
mentioned here. 

Tinea cruris (Dhobie itch). — This troublesome complaint is very common 
in the tropics. According to Castellani three species of Epidermophytons 
and one Trichophyton may give rise to the condition. The condition often 
excites an inflammatory eruption, which is painful and itchy, rendering the 
parts raw and tender. 

Treatment. — If not too extensive, and not too inflamed, lininientum 
iodi will often cure the condition. Chrysophanic acid ointment is also used, 
or glacial acetic acid, or resorcin ami salicylic acid. The crutch should be 
dusted daily with some dusting powder. 

Tinea imbricaia (Tokelau). — Definition.— A form of ringworm indigen- 
ous in certain tropical regions (chiefly the Eastern Archipelago and South 
Pacific), due to an Endodermophyton, and characterised by flaky tissue 
paper-like scales arranged in concentric rings. 

Symptoms. — The peculiar tissue paper-like scales are very characteristic, 
as also the absence of inflammation. The scales are firmly attached by their 
bases. 

Treatment. — -The condition is dillicult to cure. Linimentum iodi 
clears it away for the time being ; but it is apt to return. Resorcin dissolved 
in tincture of benzoin (resorcin, ^ij, tinct. benzoini co., ~i) or chrysarobin 
ointment 5 per cent., sometimes gives better results. 

Pityriasis versicolor is also common abroad ; ordinary white and black 
varieties are described. 


PINTA 

Definition. — A fungus disease associated with peculiar pigmented 
patches of the skin. 

Etiology. — The disease is found in parts of tropical America, is said 
to be contagious, and attacks both sexes and any age. A variety of fungi 
seem to be implicated — Penicillhim, Asperyillus and Monilia. 

Symptoms. — The patches are very striking owing to their peculiar colour- 
ing, some being blue, others red, white or black. From the parent spot 
others develop, till large areas of the skin are involved. The white spots 
do not itch or desquamate, so the possibility of leucodermia should be con- 
sidered. When the scalp is affected the hair becomes white, 'i'he skin has 
an offensive odour. 
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Diagnoas. — The patches are distinguished from leprosy by the absence 
of ansesthesia. 

Treatment. — As for ordinary ringworms. 


LEUCODEKMIA 

There is nothing peculiar about this condition in the tropics. It is 
however, much more striking on a black-skinned negro than on a white 
skin. Occasionally an albino negro is seen. 


PIEDRA 

Definition. — Gritty nodosities on the hair of the scalp. 

iEtiology. -“I'he disease is seen in Colombia and South AinP/rica, and is 
supposed to be due to a fungus. The hair appears surrounded by a sheath. 
The condition must not he confused with the ordinary Trichomycosis nodosa. 

ULCERATING GRANULOMA 

Synonyms.— Ulcerating Granuloma of the Pudenda; Serpiginous 
Ulceration of the Genitals. 

Definition. —A chronic ulcerating condition of the genitals and groins, 
venereal in origin, and due to a short rod-sha])cd bacillu.s. 

.^Etiology, -The disease is very common in the Guianas in Soutli 
America; it is also found in Madras, amongst tlic aboriginals in Northern 
Australia and also on the West (hiast of Africa. Males and females are 
both subject to the disease. Children before the age of puberty do not 
sillier. All rac(Ls sailer e(]ually, if exposed to infection. Donovan in India 
first saw the parasites, but for .some time there was some uncertainty as 
(o their nature, some believing them to belong to the protozoa. Recent 
South American work has demonstrated they are non-mo tile capsulated 
bacteria of the rliiiioscleroma group, and the name Calymimtohacterium 
granuloinatis has been given to them. They occur in little round clusters 
in the endothelial cells of the lesions, and also in zooglcea masses in the 
tissues between. 

Pathology. -The type of the lesion microscopically is an infective 
granuloma. The new-growths at tlic margins of the sore consist of 
nodules, made up of round cells in which tlie nuclei are difficult to see. The 
older parts of the lesions consist of fibrous tissue with .-mailer clusters of 
the same sort of cells. The parasites arc found lying in the cells a.s described 
above. There is no supfiuration or caseation in the lesions. 

Symptoms. — The disease beginson tlie genitals as a small, slightly raised 
sore, which soon breaks down and leaves a small uleerateii area. The latter 
spreads serpiginously, the ulceration not extending deeply but gradually 
involving more and rnon* of the healthy .skin. It is auto-iiioculable, so that 
apposition of adjacent parts, such as the scrotum and thighs, or the opposed 
surfaces of the labia, readily become atlected. The whole of the groins, 
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the penis and scrotum in the male, and the vulva, labia and vagina in 
women, finally become involved, and if unchecked the ulceration eats its 
way into the rectum and urethra. The general health remains wonderfully 
good, the lymphatics not being affected, and the disease remaining strictly 
local. The condition, however, lasts indefinitely, partial healing occurring 
at some parts, while extension is taking place at others. 

Diagnosis. — This has to be made from lupus, rodent ulcer, malignant 
disease — epithelioma — syphilis, etc. The Wassermann test is ne.gative. 

Prognosis. — This has improved with the new methods of treatment now 
in vogue. Formerly the condition was hopeless, lasting for the rest of tiie 
patient’s life. 

Treatment. — Sexual connection with infected women should be avoided. 
Excision of the early lesions is curative. The ulceration does not extend 
deeply, so the part can be cut out successfully in many instances. In past 
days scraping and caustics of various sorts were used. The modern treat- 
ment consists of intravenous injections of tartar emetic, which is a specific. 
This is given in the way described under Leishmaniasis and bilharziasis. 
The total dosage may have to be as high as 50 or GO grains in toto. Com- 
plete cures can be effected by such treatment. 

Protein shock produced by the intravimous injection of T.A.lb vaccine 
may also be employed in addition to the antimony. It stinnilates hmiling 
in a marked manner. 

(1. ( AKMiCHAKL LoW. 
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DISEASES OF THE NERVOUS SYSTEM 

AFFECTIONS OF THE CRANIAL NERVES 

INTRODUCTORY 

Affections of the cranial nerves are often very important indications, not 
only of local disease which may involve them at any part of their course 
from their nuclei of origin to their extreme peripheral distribution, but also 
of certain general diseases in which either the neurones are poisoned generally 
by toxic agents circulating in the blood or gaining access to the nervous 
system from local points of infection, by Mcending to the nervoue system 
along the perineural lymphatics which accompany the peripheral nerve 
libres, and so delivering a local dose of poison within the nervous system, 
as, for example, in polyneuritis, tetanus, rabies, etc.; or the general disease 
may produce multiple local lesions, some of which may affect the cranial 
nerves, as in syphilis of the nervousjjstem, disseminate sclerosis, tuberculosis, 
etc.' Tlie imclci of the" cramaT nerves may be affected hy local gross lesions, 
by toxic j»roce88cs or by primary neuronic degeneration producing nuclear 
paralysis, which in the case of the oculo-motor and sixth nerves differs con- 
spicuously in ty{)e from the paralysis due to lesion of the peripheral nerve 
trunks. IJctwcen the nuclei of origin and the point of emergence of the 
nerve from the surface of the brain, the nerves may be involved by inflam- 
mation, vascular lesions, tumours, syphilitic lesions and patches of dis- 
seminate sclerosis, and the resulting clinical picture will include the results 
of the lesion u})on the other nervous structures implicated. In their sub- 
arachnoid course between the superficial origin from the surface of the brain 
and their exit through the dura mater, these nerves are apt to be involved 
by inflammatory conditions, such as meningitis, syphilis, tumours and pres- 
sure. During their passage through the cranial foramina, they are especially 
often affected by inflammatory processes involving the periosteum, as in 
the common BeH’s paralysis of the facial nerve, and they may be injured in 
fracture of the skull. In their peripheral course they are prone to the same 
local affections as are the peripheral nerves generally. Throughout their 
whole course, local syphilis is by far the most frequently occurring individual 
lesion. 

THE OLFACTORY NERVE AND TRACT 

The olfactory tract gathers from two root.s : an outer, which sinks into 
the anterior perforated region to end in the uncinate gyrus of the same aide, 

1871 
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and an inner, which crosses in the anterior commissure to end in the uncinate 
gjrus of the opposite side. There is thus a scmi-dcoussation of the olfactory 
path similar to the semi decussation of the visual and of the auditory paths. 
From the olfactory bulb the olfactory nerves pass as many fine non-medullated 
nerves to be distributed to the upper meatus of the nose. The sense of smell 
includes the appreciation of all flavours, and in its absence taste is reduced 
to the appreciation of bitter, sweet, salt and sour. Only those substances 
are appreciated by the sense of smell, which are readily oxidisable, and for 
this reason this sense should be tested by means of essential oils. Most 
conditions of anosmia are due to affections of the nasal mucous membrane, 
or they follow general diseases such as influenza or syphilis, and are to be 
disregarded in the diagnosis of nervous disease. Unilateral anosmia is 
important, and is indjeatiye of the jny^^ of one olfactory tract by 

tumour, or pressure, and is suggestive of tumour dhvolvmg the orlDital lobuh;. 

OPTIC NERVE 

The optic nerve, from its origin at the back of the eyeball to its termination 
in the optic cliiasma, is liable to injury from the prcvssure of tumours within 
the skull, or at the back of the orbit, and from inflammatory conditions of 
the bone and periosteum as it passes through the optic foramen. It may 
be affected by a primary thrombosis of vessels, or from thrombosis of the 
ophthalmic arter^^ in the condition known as carotid hemiplegia. These 
conidjUions result m blindness of one eye, which may be partim or complete, 
and with a varying visual field, according to the degree of the lesion and the 
manner in which the pressure falls upon the optic nerve. On account of 
the catting off of the light-reflex ]>ath, the pupil will be moderately dilalt'd 
and .^9 Notwithstanding the fact that the nerve cells 

which control the uutiition of the optic nerve fibres are situated in the 
retina, lesions of the optic nerve of any long duration [)ro(iuce atrophy of 
the optic disk. 

RETKOnULBAR NkUKITIS 

Inflammaiory and other local lesions in the, substance of the optic nerve 
between^ the '^obc_ and the, ^ chiaaina t>f very common occurrence. 
Accorditrg ”tb OieTr severity they give rise to j^artial or complete blindness, 
which often recovers wholly or in part. The central part of the optic 
nerve is the seat of election for these lesions and, therefore, the visual 
defect appears commonly in the form of a central ^^g^gja^a. According 
to the degree of the visual defect, the^pupil tends to fie d dated , and to 
react poorly to light, and dilate badly to shade. These conditions of retro- 
bulbar neuritis arc very often followed by optic atrojdiy of varying degree. 
When the inflammatory^ oegurs far Joxw aids and irapiiiges .ux)on tlie 

papilloedema occurs, and, as this region is sensitive, \vJi(‘reas 
the optic nerve is not, there is usually.. pain Tn. th e ey eball. The prognosis 
in this condition varies, with the causes, which are as follows : 

1. Syphilis . — The lesion is a diffuse gumma of the nerve, and sometimes 
there is th rombo sis. It is coirimonly unilateral, and often recovers, if treated 
early and energetically, but in severe untreated cases, and when thrombosis 
occurs, it not uncommonly ends in complete bliijdit.CSfl* It is the common 
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caua e of com plete blindness confin^ to one eye in tabes, and in oiber 
sypKilitTc conmlidnsr "" ‘ , 

2. Disseminate sclerosis . — Plaqties in the oj)tic nerve are very common in 

this disease. Wlien they first form they are swollen oedematous pink patches 
and (jause pressure upon the nerve fibres, and on their subsequent shrinking, 
this pressure is removed, and the nerve fibres recover to a great extent, and 
never become completely^ destroyed. This condition is the cause of the 
very common ttansienrajj^ or transient birndne is met with 

in cases oF disseminate sclerosis, and wfiich may come on very suddenly. 

It may be unilateral or bilateral, and may recur many times. It always 
causes some degree of optic atropt^ but Is never followed by comy)lete 
blindness, 

3. Local septic conditions . — Suppuration and chronic disease in the vicinity 

of the orbit, and particularly that of the ethmoidal cells, sphenoidal sinus, 
nasal cav ities, fron tal ainuses, antrum or even, it is said, of , the teeth, are 
frequent causes of Fie* proci^ss presumabiy is an 

extension of organisms by the lymphatics into the optic nerve, and the/ 
setting up of a non-suppurative indamraatory process, it is more often 
unilateral tlian bilateral, but may occur first in one eye and then in the other. 

It usually recovers to a very considerable extent. Not infrequently the 
inflarnination extends through the sclerotic to tin* r)a])illa, and is seen on ^ 
ophthabnoscojhc cxarnii:atiori as a [lapilloxinna. Tiih is by far the coiii- 
nionesl cau.se of pa])i]lrpdeina confined to (uic eye. Tiie diagno.sls rests upoii 
the fiiscovery of a septic focus likely to cause the condition. The treatment 

is that of the cause, and, in addition, the lib<‘r<il administration of mercury* 
and salicyl ates . It is unwise to o])erate upon the septic condition of tlie| 
nose, etc., until the retrobulbar neuritis is quieted down and the vision \ 
improved by medicinal treatment, for such operation is sometimes associated J 
with an acute and serious exacer]>atiou of tiie retrobulbar inflammation. r 


4. Diabetes . — In this malady a progressive and absolutely incurable 
form of retrobulbar neuritis occurs. It commences with a central scotoma ; 
for colour, and the failure of vi.sion progre.s.se.s to blindness, with optic atrophy. /' 
b. Other toxic cxiases. — Tobacco, if over indulged in, may cause a curable 
form of retrobulbar neuritis, commonly called “ tobacco aiiyWyopia,’’ of 
which the chief sign is central sooto ipa. and the syniptomhimSflLfias of central 
vision. It recovers rapidly on the removal of the cause./ 

fi. Alcoholic indulgence, and especially taking of w6od spirit and some 
otlu*r poi.sons, may cause retrobulbar neuriti.s. 

The expansion of the optic nerve within the globe of the eye is visible 
on ophthalmoscopic examination, and the pathological changers therein 
occurring afford important indications which cover the whole realm of 
medicine. Among these changes the most important in connection with 


diseases of the nervous system are : 
of the presence of syphilis, |)^ 
on intracranial tumours, ana o 


which is full 


djtis, as an indication 
V desf'i'ihcd in the .section 


Orac. ATRornv 

Optic atrophy is recognised, on ophthabiioscopic examination, by a 
peculiar op)aque whiteness and flatness of the disk, with a very high 
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contrast at the edge of the disk between disk and ..flun^nmciing retina, 
bo^h 'as regards colour and limitation. The lamina cribrosa- -the sieve- 
like cross-latticing of the strands of the sclerotic through which the 
bundles of optic nerve fibres pass — becomes visible as a stippling of the 
temporal region of the disk. The vessels of the retina become atrophied, and 
are seen to be unduly small. In many atrophies the edge of the disk is 
sharply cut ; but when atrophy follows papilloedema the edge is apt t-o be 
fluffy, like that of torn cotton-wool. Optic atrophy may be of three kinds — 
(1) Pjrimgry optic atrophy results from an original devitalisation and death 
ot tfie nerve cells of the retina with their processes, which constitute the 
fibres of the optic nerve. This is a primary neuronic degeneration, analogous 
to that of the anterior horn cells in progressive muscuhir atroj)hy. (2) 
S econdary or retrograde optic atrophy results from lesions of the o])tic 
cbiasma and optic nerve, and is the constant result of long-continued pressure 
upon these structures. (3) Consecutive optic atrophy follows the more 
severe grades of papillcndema aiitl papillitis, in pro[)ortion as tlu‘se an‘ of long 
standing, and proportional to the amount of oxudati', and is due to strangling 
of the optic nerve fibres by the oefiema in the first ))lac(', and by the cicatrisa- 
tion subsequently. Severe degrees of papillaxhoua may, if pressure be 
relieved, recover perfectly witliout atropiiy or impairment of sight. It may 
be tliat there is another factor in the atropiiy following papillmdema, and 
that is the long-continued pressure of a distemhal infundibulum upon the 
optic chiasma. 

i iEtiology. — 1. It is of frequent occurrence in familial, hereditary or 
congenitally installed diseases in which primary degeneration of neurones 
occurs, as in cerebral diplegia, amaurotic family idiocy, and hereditary cere- 
bellar, atiophy where it is characteristic of Marie’s type, and sometimes 
occurs in Friedreich’s type. It is the chief feature of the familial optic 
atrophies, orwhicH Xeber^s type, appearing about the twentieth year, is one. 
It occurred in several members of a family with peroneal atrophy under our 
observation. 

; i 2. It is one of the common manifestations of syphilis of the nervous 
j system, and may occur alone, but much more usually as part of the syndrome 

tabes and general paralysis. It is not rarely met with in congmital 
syphilis. It is commonly associated with local lesions of the ehiasinal jt'giori, 
pituitary neoplasms being the most often met with. Tiie optic: atropiiy 
I disseminate sclerosis is not a primary optic atrophy, i)iit is s(‘eondary to 
j retrobulbar neuritis. 

3. It may follow the exhibition of certain drugs, and noticeably the 
injection of the earlier used arsenic preparations, such as atoxyl, soamin and 
orsudan. In rare cases it has followed the use of quinine. 

4. Optic atrophy has also occurred in connection with diabetes, malaria, 
and arterial disease, and has been probably of the nature of secondary atroph v. 
Its occurrence in glaucoma from increase of the ocular pressure requires no 
explanation. 

Prognosis. — This is uniformly bad in primary atrophy. When once tlie 
degenerative process is installed, the atrophy proceeds to comjilcte blindness, 
sometimes slowly, sometimes quickly, and seems entirely uninfluenced by any 
form of treatment, even in the syphilitic cases. We believe we have seen one 
permanently arrested case in a congenital syphilitic subject. 
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So co adar^ojitic atrophy is fre^uentljr^arrested, with the recovery or 
removal of tliTcause ; hut some defect of YifluSn uiu^ Cnjjn gpi^f.ive 

atrophy from neuritis maj^e of any degree of severity^ Trom the slightest, 
which allows of ^ths vision, to the most complete with utter blindness and 
loss of light reflex. 


OCULO-MOTOR NERVES 

The third nerve has its nucleus of origin immediately below and lateral 
to the aqueduct of Sylvius in the mid-brain. The fibres sweep in a semi- 
circle through the substantia nigra and inner part of the crus cerebri to 
emerge on the inner side of the crus between the two diverging crura. After 
a short arachnoid course, it perforates the dura, and runs in the outer wall of 
the cavernous sinus where the relation of the several nerves from above 
downwards and from within outwards is the third, the fourth, the ophthalmic 
division of the fifth nerve and the sixth nerve, to pass through the sphenoidal 
fissure and supply the two internal muscles of the eye, and all the external 
muscles of the eyeball, except the superior oblique, which is supplied by the 
fourth nerve, and the external rectus, which is supplied by the sixth nerve. 
The branches which supply the intra-ocular muscles pass through the lenti- 
cular ganglion, which lies in the orbit close to the optic nerve. Complete 
paralysis of this nerve produces a dilated and inactive pupil with complete 
ptosis, a downward and outward strabismus and complete loss of upward, 
downward and inward movements. There is often no diplopia complained 
of by the patient, because of dropping of the lid. When diplopia is present 
it is a crossed diplopia, because the strabismus is divergent. There is 
secondary deviation of the sound eye, and false projection in the visual field. 

The fourth nerve takes origin in the middle part of the general oculo- 
motor nucleus, and decussates with its fellow of the opposite side in the valve 
of Vieussens, from the lateral part of which it emerges to take a winding 
course round the crus, and enter the wall of the cavernous sinus. It passes 
into the orbit through the sphenoidal fissure, and supplies the superior 
oblique muscle. Paralysis produces no obvious strabismus, but in looking 
outwards or downwards there is a wheel movement of the globe which can 
be detected by observing the conjunctival vessels when the eye moves. The 
diplopia is most discomforting, and occurs in every position of the eyes, 
except on looking up. The diplopia is uncrossed, and the false image is 
lower than, and with its top tilted toward, the true image. 

The sixth nerve has its nucleus of origin beneath the fasciculus teres in 
the floor of the fourth ventricle, and leaves the medulla on its ventral aspect 
at the junction of the medulla with the pons. It has a very long arachnoid 
course, and perforates the dura mater lateral to the posterior clinoid process, 
to gain the outer wall of the cavernous sinus, whence it runs, via the 
sphenoidal fissure, into the orbit to supply the external rectus muscle. 
Paralysis of the sixth nerve produces an internal strabismus with an uncrossed 
dipl^ia. 

within the orbit lesions of any of these nerves or of their branches may 
occur from perforating wounds, blows upon the eyeball or from local syphilitic 
lesions of a gummatous nature. Injury to the lenticular ganglion, with 
resulting complete internal ophthalmoplegia, not uncommonly results from 
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a blow on the eyeball. A lesion, confined to the nerve to the inferior oblique, 
occurs in rare cases from syphilis, and produces a peculiar attitude of the 
head, for, since the resulting diplopia occurs only above the horizontal level 
of the eyes, the patient constantly throws back his head, and looks down 
his nose to avoid the diplopia. 

Tiosions at the back of the orbit may involve one or more of the oculo- 
motor nerves, and since the first division of the fifth nerve passes through the 
sphenoidal fissure with these nerves, and the second division of the fifth nerve 
is entering the infra-orbital canal at the apex of the orbit, both these nerves 
are commonly involved in the same lesion. New-growths, including those 
of the bone, periosteal inflammation and subperiosteal hemorrhages arising 
from fracture of the skull are the common lesions. There is one not infre- 
quently occurring class of these cases, which needs special description ; 

OcuLO-MOTOtt Paralysis prom Orbital Periostitis. — This condition 
is very closely allied to the common facial paralysis from exposure to cold. 
It may occur at any age from puberty onwards. The serum reactions for 
syphilis have always shown that this infection is absent. The condition 
may arise from exposure to cold or from septic conditions of the nose and 
its accessory sinuses, and sometimes without obvious cause. The malady 
commences with pain in the orbit, which is often severe and long lasting. 
Soon after some proptpsis is evident, and there is tenderness on pressing the 
globe backwards. This is soon followed by signs of involvement of the 
nerves which pass through the sphenoidal fissure. The sixth nerve is the 
first and sometimes the only nerve involved, but usually the paralysis of 
this nerve is followed by that of the fourth, the first division of the fifth, 
the third, and the second division of the fifth nerve in that order. The 
final result usually is that of a total ophthalmoplegia with anaesthesia of 
the upper two divisions of the fifth nerve, unilateral proptosis and tenderness 
of the eyeball, and often excruciating and lasting pain. When the sixth 
nerve is involved alone, and there is no spread to the divisions of the fifth 
nerve, there may be little pain, and the proptosis and tenderness may be 
little marked. Under treatment with mercury by inunction, salicylates 
in full doses, warm applications to the eye and counter irritation, the con- 
dition recovers in a few weeks in the milder cases, to a few months in the 
more stubborn ones. Forty cases of this nature have been under our observa- 
tion, and in almost all of them complete recovery has occurred. In one case, 
three attacks were observed, all severe : the first recovered in 6 weeks and 
recurred 8 years later, and recovered in 5 weeks, the third attack occurring 
after an interval of 17 months. In only one of these cases have we seen ex- 
tension to the region of the optic foramen, and involvement of the optic 
nerve. Both in their mode of origin, in their commencement with local 
pain and tenderness, in the absence of syphilis as a cause, in the nature of 
the treatment which is successful in their cure, and in constancy of the recovery 
these cases show a marked resemblance to cases of Bell’s palsy which are 
due to a similar periosteal lesion in the region of the stylomastoid foramen. 
Other of the cranial nerves may be similarly afiected at their foramina of 
exit from the skull, notably the twelfth nerve. In one case under our care 
a coincident lesion of the twelfth nerve occurred, and recovered under the 
treatment described above. 

In their course between the sphenoidal fissure and their superficial origin 
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from the brain stem the oculo-motor nerves may be affected singly or collec- 
tively by lesions of the outer wall of the cavernous sinus, which are usually 
neoplasms, or by thrombosis of the sinus. Further back they may be 
affected by tumours, meningitis, syphilis and by general intracranial pressure. 
This last factor is commonly productive of paralysis of the sixth nerves, 
often on both sides, from the shifting backwards of the brain stem and 
consequent stretching of the sixth nerves, which are at the same time exposed, 
during their long intra meningeal course, to the general increased intra- 
cranial pressure. It thus arises that unilateral or bilateral paralysis of the|; 
sixth nerves is of no localising significance in the diagnosis of intracraniar^^ 
tumours. The third nerve is sometimes similarly affected by general intra-' 
cranial pressure, and this usually occurs on one side only, from lateral 
displacement of the brain stem as it passes through the tentorial foramen, 
the third nerve being pressed against the edge of the tentorium. The fourth 
nerve from its sinuous course seems never to be similarly affected. 

Any lesion of the crus cerebri may affect the third nerve, the result being 
the syndrome of Wabai — a hemiplegia of the opposite side with third nerve 
paralysis on the same side as the lesion. 

/btiology. — By far the commonest cause of paralysis of the oculo-motor 
nerve trunks, in any part of their course to their terminal branches, is syphilis, 
the lesion being a gummatous infiltration of the nerve. Such paralyses if diag- 
nosed and treated early almost invariably recover. If left for long without 
treatment vascular changes and cicatrisation in the region of the lesion may 
render recovery impossible. The next most common cause is intracranial 
tuurour* 

Among other causes of oculo-motor nerve trunk paralysis which have not 
as yet been referred to are — (1) Encephalitis, which usually produces a 
nuclear oplithalmopleeia, but which may cause a peripheral trunk lesion, 
the patlidogical condition productive of the latter being an inflammatory 
focus round the point of superficial origin of the nerve. This is most com- 
monly met with in lethargic encephalitis; (2) disseminate sclerosis, taraly — 
though this malady frequently produces diplopia, it rarely produces a definite 
peripheral trunk palsy; (3) diphtheria; (4) ophthalmoplegic migraine, 
which may produce a severe and sometimes recurrent paralysis of one or 
all of the ocular nerves, and may be bilateral — ^this condition usually 
recovers if the migraine be treated ; (5) it may occur in aged subjects without 
any obvious cause. Possibly arterial thrombosis of the nerve trunk may be 
responsible for this condition ; (6) it may occur as a transient and as a 
permanent event in diaj^tCS,.; (7) paralysis of the sixth nerve has been 
frequently noticed as a slowly transient event after the use of spinal anses- 
thasia. 

Nuclear Ophthalmoplegia. — The paralyses just described are in terms 
of the anatomical distribution of the nerve trunks to the various individual 
ocular muscles, and must be strongly contrasted with those paralyses due to 
lesions just above the oculo-motor nuclei and with those involving these nuclei. 
The pure supranuclear lesion separates the oculo-motor nuciei from their 
cerebral connections, and the resulting paralysis is in terms of conscious 
vision : namely, paralysis of upward movement, paralysis of downward 
movement, paralysis of lateral movement to right and to left respectively, and 
imralysis of convergence. There is no diplopia and no strabismus. Such 

^7 , , 
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lesions are found just above tlie level of the postorior commissure. The path 
fot lateral conjugate movements is situated lateral to the paths for upward 
and downward movement, and both the latter appear to cross the middle line 
in the posterior commissure. Unless it be a simple atrophy of the cells, the 
nuclear lesion must of necessity involve some of the supranuclear path fibres, 
some of the nerve cells, and some of the thence-emf‘rging lower motor neurones. 
It involves, therefore, the movement of both eyes, but irregularly and often 
unequally upon the two sides. There is always diplopia, and the axes do not 
remain parallel. A lesion in the region of the third nucleus always causes 
disturbance of the functions of the pupil and of accommodation. A lesion 
in the region of one sixth nucleus causes complete loss of lateral conjugate 
movements to the same side if it involve the upper part, of the nucleus, and 
therefore interrupts the whole of the supranuclear path for lateral conjugaU* 
movement. In the case of a lesion a little lower down, there is a major 
paralysis of the external rectus of the same side, combined with weakness of 
the opposite internal rectus ; and with a lesion at the lower pole^of the nucleus, 
the resulting paralysis exactly resembles a pure }>aralyBis of the sixth nerve. 

Nuclear ophthalmoplegia is a conspicuous feature in the following 
diseases; (1) All local gross lesions in the region of the oculo-motor 
nucleus, of which mesencephalic, pontine and pineal tumours and vascular 
lesions are the usual varieties. (2) Myasthenia gravis. (3) Lethargic 
encephalitis. (4) Polyneuritis, including diphtherial polyneuritis. (5) 
Veron^aT poisoning (the pupfls are here exempt). (6) Nervous syphilis, 
especfally Tn connection with tabes. (7) It occurs in rare cases as a pro- 
gressive condition akin to y^rogressive muscular atroy^hy. 

Pathological Conditions of the Pupil and of Accommodation.- - 
Jilyoaifl^or unusual smallness of the pupil is a common sign of syphilis of the 
nervous system. It is an important sign of paralysis of the cervical 
sympathetic. It occurs in lesions of the pons below the third nerve nucleus, 
is often met with in advanced age without pathological associations, and is 
also a symptom of the morphine habit. 

varying unroundness of the pupil are 
important signs of nervous syphilis, and these signs occur also in lesions 
of the forernosf part of the third nucleus. 

JtU64Uaiity of the pupils occurs in connection with all nuclear and peri- 
pheral ocular paralyses, and with cervical sympathetic paralysis. It accom- 
panies all defects of vision from lesions of the visual path between the eye 
and the external geniculate bodies, provided the appreciation of light be 
unequal in the two eyes. It may be congenital or associated with inequalities 
of the refraction of the two eyes, and then has no y>athological significance. 
It is commonly a sign of nervous syphilis. 

y result from any lesion 

in the region oUflie posterior commissure, interfering with the anterior end 
of the third nucleus. It has been produced experimentally in animals, by 
se'^ering the connection of the optic tract with the quadrigeminal region 
in front of the external geniculate bodies on both sides. It is an important 
sign of nervous syphilis, and is rarely met with except in this condition. It 
cousiiifcs of loss of reaction to light with preservation of reaction upon con- 
vergence, and often progresses to complete iridoplegia in tabes and other 
conditions of nervous syphilis, A very similar condition is the inverse 
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combination of preservation of reaction to light with loss of reaction on 
convergence. The Argyll Robertson pupil occurring as a sign of gross local 
disease is a certain sign of a lesion in the region of the posterior commissure. 
Ra rely it is met with in disseminate sclerosis from a lesion in this position, 
and it is then generally ojie-HifI<Ml. Ti ls not infrequent in lot hargic encephalitis. 

Total inte rnal oph thalmoplegia is met with in iesionaoI 't^Ml^yto 
ui th^ffr3'’^SIpl^U0j and TnTe^lojQjgu;^^ iejoticular .gajaglion in.^the..ort>it. 

Wernicke*s hemianopic pup il phenomenon is a test for the position qi a 
lesion caiwln^^e^ami^ ll 1 he lesion is situated upon the visual path 
where that ])ath contains the light reflex path, the pupil does not react when 
light is thrown on the blind side of the retina. In other words, this sign is 
present if the lesion is involving the visual path between the eye and the 
external geniculate body. When the lesion is between the geniculate body 
and tLe.yiftuai cortex injth^qccijntanpbe, the pupil raacts equaUy frjJUl 
the blind and from the seeing field. 

PARALYSIS OF THE CERVICAL SYMPATHETIC 

The cervical sympathetic fibres for the eye emerge from the eighth cervical 
«nd first dorsal segments of the spinal cord by white rami communicantes, 
which ascend via the cervical sympathetic trunk, carotid plexus, ophthalmic 
plexus and lenticular ganglion to the eyeball and orbit. The centre for 
sympathetic control is in the region of the oculo-motor nucleus, and the tecto- 
spinal tract connects this nucleus with the cervical region of the spinal cord. 
Lesions close to, but above, the level of the posterior commissure produce 
bilateral retraction, or “ tucking of both eyelids, while lesions of the oculo- 
motor nucleus at or Ixdow this level produce bilateral partial ptosis. Thus, 
in ophthalmoplegia from a lesion of the upper part of tlu* third nucleus one 
may find either retraction or drooping of botli lids, or }x.rhaps retraction on 
one side, with drooping of the lid on the other side. So far as the eye and 
orbit are concerned, the syp^8^tlietip,is. the tonic retractor of the M, the 
toni c protinidej ;^i;^lJic.cyc^^ and tlit‘ tonic dilator of the pupil, and stimula- 
tion oTlTuirTnechanism results in retraction of the fid or widening ‘^dLthe 
palpebral fissure, exophthalmos and wide pupil, while paralysis of the cervical 
sympathetic produces narrowing of the palpebral fissure (cervical sym- 
pathetic ptosis), eiiophthalmos and a small pupil. The excitation condition 
is §eep in Graves’ disease ; the paralytic condition is of common occurrence 
in nervous diseases. The cervical sympathetic is also the tonic vaso -constric- 
tor and secreto-motor nerve of the head generally, but disturbance of the 
mechauLsin does not often give rise to characteristic or important clinical 
phenomena. A curious lack of expression is, however, sometimes observable 
in the face on the side of the lesion. Cervical sympathetic paralysis occurs 
in the following clinical associations : (1) In all lesions of the cervical cord, 
espmially wFieiT^^ last ’^fv^al and first dorsal segments or roots are 
damaged. It is common in syringomyelia and h©matomy(‘lia. (2) In lesions 
of the cervical sympathetic trunk^y cervical ribs, trauma, pressure, growths, 
etc. (3) It is very common in tabes and nervous 8y])hilis generally, whore it 
appears as partial bilateral ptosis with enoplithalmos and small pujiils. It 
appears to be a primary mm roith; degeneratio n in„Jhi;i.XQAulhil^ 
i mprov es. '' 
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THE FIFTH OR TRIGEMINAL NERVE 

The sensory portion of the nerve impinges upon the central nervous 
system by sen^ng its terminals to a column of cells which extend from as 
low as the third cervical segment of the spinal cord to the upper limit of the 
medulla, the intramedullary portion of the nerve lying outside the cell column 
and deep to the restiform body, and being known as the “ ascending root ** 
of the fifth nerve. In the lower part of the pons, it turns outwards and leaves 
the surface of the brain stem to enter MeckeFs space just below the free edge 
of the tentorium, where it lies between two layers of the dura mater in a de- 
pression upon the superior surface of the temporal bone. Here it expands 
into the trilobed Gasserian ganglion, each lobe of which is continued for- 
wards by one of the three great divisions of the nerve, which are distributed 
as follows : 

Ophthalmic division. — The first division supplies the eyeball and lachry- 
mal glands, the conjunctiva except that of the lower lid, the skin of the fore- 
head and scalp up to the centre of the vertex, with the cranial bones and 
meninges, the mesial part of the sldn of the nose, and the mucous membrane 
of the upper part of the nasal cavity. 

Superior maxillary division. — This division supplies the skin of the upper 
lip and side of the nose and adjacent portion of the cheek, lower eyelid and 
conjunctiva and part of the temple, the upper jaw and its teeth, the naso- 
pharynx, uvula and tonsil, and the lower part of the nasal cavity. 

Inferior mamillary division. — The third division supplies the skin of the 
posterior aspect of the temple and adjacent parts of the pinna, the anterior 
and upper wall of the external auditory meatus and drum, a part of the cheek, 
lower lip and chin, the lower jaw, teeth and gums, the floor of the mouth, 
inner surface of cheek and salivary glands, and the anterior two-thirds of the 
tongue as far back as the circumvallate papillse. 

The greater part of the hard meninges of the brain are supplied by the 
fifth nerve. 

The motor part of the fifth nerve takes origin from a nucleus in the grey 
matter of the pons, where it emerges close to the sensory root and passes 
through Meekers space beneath the Gasserian ganglion to join with the third 
sensory division of the fifth nerve. It supplies the temporal and pterygoid 
muscles, tbe masseter, the mylohyoid, the anterior belly of the digastric, 
and the tensor tympani. 

The chorda tympani is conveyed to the tongue by the lingual branch, 
which it joins on leaving the Gasserian fissure. 

Symptoms of Lesions of the Fifth Nerve. — Pain over the sensory 
distribution of this nerve occurs from irritating lesions and reflexly, if its peri- 
phery be irritated. With organic lesions in any part of its course, the pain is 
followed by sensory loss, corresponding with the part involved. The peculiar 
disease, neuralgia, of which the pathologica) basis has not been as yet dis- 
covered, is practically confined to the distribution of this nerve, which cannot 
be too carefully learned, since pain really due to the implication of this nerve 
may be considered as belonging to other territories, as, for example, the pain 
deep in the side of the throat (tonsillar branch) and in the occipital region 
(meningeal branches), which are common in neuralgia. Herpes zoster over 
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the distribwtion of this nerve is common, and results from a lesion, usually 
a hiemorrhage or small focus of inflammation, in the Gasserian ganglion, 
and is in every respect comparable with that occurring in the distribution of 
the spinal nerves from similar lesions in the posterior root ganglia. It pro- 
duces bad scarring, and when affecting the cornea is apt to produce ulcera- 
tion, very destructive to the eye. It is accompanied by severe pain, which 
may be persistent for months. It should be borne in mind that the sensory 
supply to the cornea is entirely from the naso-ciJiary branch, via the long 
ciliary nerves, and that herpes zoster of the cornea is usually accompanied by 
a small group of vesicles only at the tip of the nose on thf* same side. 

Taste . — It has frequently been argued that loss of taste over the anterior 
two-thirds of the tongue follows destruction of the Gasserian ganglion and 
proximal portions of the fifth nerve. Cushing has, however, recently in- 
vestigated this subject upon a senes of cases of complete Gasserectomy, and 
has found that in every case the sense of taste was preserved. The path of 
taste thus seems proved. It i.s from the glossopharyngeal nucleus via the 
fasciculus solitarius, portio intermedia, facial nerve, chorda tympani and 
lingual nerve to the tongue. 

Trophic changes . — Lesions of the first division of the fifth nerve are often 
productive of serious corneal deterioration and ulceration, which may be 
followed by septic panophthalmitis. These changes, however, have been 
proved to be the result of mechanical damage upon the insentient surface. 
If, for example, after destruction of the fifth nerve for neuralgia, the eye 
be carefully protected either by covering or sewing it up, these changes do 
not occur. After a little while, the ansesthetic cornea becomes much less 
vulnerable, and will stand the wear and tear of ordinary life without disturb- 
ance. 

Paralysis of the motor function of the fifth nerve occurs in lesions of the 
nucleus in the pons, or of any part of the peripheral course of the motor 
division. The signs oi such paralysis are not apparent to the patient, who 
experiences no difficulty in mastication, provided the lesion be unilateral. 
To the observer, the jaw deviates to the side of the paralysis on opening the 
mouth, on account of the action of the unopposed external pterygoid of the 
sound side. The masseter, as felt by the finger on its anterior edge, does not 
harden on biting, nor do the temporal muscles harden. The floor of the mouth 
does not stiffen on the paralysed side on forcibly opening the mouth. 

Bilateral involvement of all the muscles supplied by the fifth nerve is 
the rule in all cases of progressive muscular atrophy where the bulbar nuclei 
are affected. 


THE SEVENTH OR FACIAL NERVE 

This nerve takes its origin from a nucleus in the ventral part of the reti- 
cular formation of the pons. The nerve fibres course dorsally, forming a loop 
round the sixth nucleus and, descending, make their exit from the brain stem 
at the uppermost end of the groove between the olivary and restiform bodies 
close to the J^uditory nerve, but separated from it by the pars intermedia. 
It passes forwards and outwards with the auditory nerve to the bottom of the 
internal auditory meatus where it is joined by the pars intermedia, and enters 
the aqueduct of Fallopius. Thence it passes outwards, and then makes a 
sharp turn backwards, at which angle it is enlarged to form the geniculate 
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ganglion. Subsequently, it runs downwards behind the tympanum, and 
em^ges at the stylomastoid foramen to pass in the substance of the parotid 
g:land, over the ramus of the jaw, to sujgiply all the facial muscles of expreS'- 
«jsipn. Its landmark in crossing the jaw is*' one lialf^nch below the external 
auditory meatus, and just below Stenson^s duct. In the petrous bone, it 
gives off a branch to supply the stapedius muscle. One quarter of an inch 
above the stylomastoid foramen, it gives off the chorda tympani, which enters 
a small foramen, the iter chordae posterius, which leads it to the tympanum, 
where it crosses the long process of the malleus and enters the temporal fossa 
by a canal, the iter chordae anterius, and subsequently joins the lingual, by 
which it is conveyed to the anterior two-thirds of the tongue and to the sub- 
maxillary and subhngual glands. 

The facial is the most commonly paralysed nerve of any in the body. 
It may be involved in focal and general lesions of pons and medulla, as, for 
example, by tumours and vascular lesions, encephalitis, especially the leth- 
argic variety, and by diphtheria, rabies, tetanus and polyneuritis. Between 
the medulla and the petrous bone it is prone to be the seat of origin of tumours 
of an especial nature, and to be pressed upon by tumours in the vicinity, and 
here the auditory nerve is likely to be co-involved. During its course within 
the petrous bone, it is often affected by caries, and sometimes by growth in the 
bone. At its point of exit from the stylomastoid foramen, it is very commonly 
affected by fibrositis, and periostitis, which give rise to Beirs palsy. In its 
course over the face it may be injured by the pressure of forceps at birth or 
by trauma in later life, and may be involved by parotid tumours. 


Bell’s Paralysis (Common Facial Palsy) 

Definition. — A very common tyoe of peripheral paralysis of the facial 
nerve, of which the only known aetiolo^cal factor is exposure of the face to 
cold, and accompanied in a great majority of the cases by signs of local 
fibrositic inflammation in the region of the stylomastoid foramen. The 
paralysis almost invariably recovers, but if the recovery is slow, a very 
peculiar spasm or facial contracture accompanies or follows the recovery. 
This contracture m its turn disappears slowly. 

AEtiology. — ^Facial paralysis is very rare at the extremes of age and it is 
most common in early adult hfe. The sexes are equally affected. The only 
deflmte known cause is local exposure of one side of the face to cold, such as 
driving in a wind or sitting in a draught. Many different views have been 
held as to the pathogenesis of BelPs palsy, but it seems certain that it is 
the result of a local inflammation of the fibrous tissue forming the deep part 
of the sheath of the parotid gland, from which a process in the form of a sheath 
accompanies the facial nerve into the Fallopian aijueduct and along which 
the inflammation extends and compresses the facial nerve in that canal. 
The proofs of this view are, that facial paralysis is sq often accompanied 
at its onset by pain in the stylomastoid region and behind the mastoid process 
and by tenderness on pressure, and that in some cases there is very consider- 
able swelling of the deep part of the parotid gland. In several cases thift 
swelling has been so great as to cause me to admit the patients into hospital 
with a diagnosis of growth of the stylomastoid region, where the subsequent 
course of the cases proved them to be cases, of Bell’s paralysis of a simple 
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type. Moreover, it is obvious that the pathological process begins outside, 
and subsequently spreads up the facial canal, since the loss of taste in the 
anterior two-thirds of the tongue, from involvement of the chorda tympanij 
is so often not present when the palsy first appears, and develops in the course 
of a few days, as the infiammatory process spreads up the facial canal, and 
reaches the region where the chorda tympani leaves the facial trunk. 

Symptoms.— The onset is usually rapid and sometimes even sudden. 
It may follow definite exposure of the face to cold, but often there is no such 
history. Pain of a neuralgic character below the ear, behind the mastoid 
process, or referred to the occipital region, is common, but it does not last 
more than a few days, and sometimes pain is entirely absent. On deep 
pressure upon the styloid region behind the ramus of the jaw on both sides, one 
can almost always elicit the fact that there is tenderness on the paralysed 
side, and sometimes obvious swelling of this region may be felt. The first 
sign of the facial paralysis is that the patient feels the face to be stiff when 
he attempts to move it. Subsequently, the paralysis appears rapidly, and 
the face is drawn over to the opposite side. The paralysed side is motion- 
less, according to the degree and distribution of the paralysis, if incomplete, 
and, if complete, is expressionless. The eye cannot be closed, and there is 
epiphora from paralysis of the tensor tarsi. The paralysis at the corner of 
the mouth causes difficulty in articulation and escape of fluids on drinking, 
but the patient soon learns to dodge these disabilities. When the paralysis 
is partial it is nearly always the lower part of the face which is the most 
affected. The facial muscles soon become hyper excitable to mechanical 
stimuli, and in complete cases present a reaction of degeneration in a few 
days. In nearly all the severe cases, there is loss of taste over the anterior 
part of the tongue. It should be remembered that the sense of taste is 
confined to a very small area on the lateral edge of the tongue, some half an 
inch behind the tip. 

There is never any pain in the distribution of the facial nerve. After a 
time, which may vary from a few days to two years, the paralysis begins to 
recover, and almost invariably this recoyerj aj^ears ia . tiic 
region first, and in almost every case becomes complete. We have seen perfect 
recovery follow complete paralysis lasting 21 months. 

Diagnosis. — Great care in diagnosis is necessary lest peripheral facia) 
palsy of very unfavourable prognosis should be mistaken for it. The 
palsies which . result from lesions of the nerve in the temporal bone, ibroin 
caries and frorn tumour, those due to' lesion of the nerve within tlie skull 
andrTrbiu pontine lesions, rarely make any recovery. To this rule the follow-; 
ing exceptions musni m&Ae : In the peripheral facial paralysis of polio-i 
myelitis, lethargic encephalitis, tetanus and diphtheria recovery always | 
occurs, if the patient survives. 

Fac ial contracture . — In oases of long duration when recovery commences, 
the face goes into a condition of persistent spasm which causes often a very 
unsightly distortion of the face, which is very disappointing to the patient, 
who after waiting many months for improvement, now finds the face dis- 
torted in the opposite direction and to a more severe degree than at the 
onset. N o adeemate exp lanation of facial aftw-contr%9ture has eye^^ 
pu t forw ard, ana no BimlTaFlsondltlon'^dccv^ after the lesion of any other 
penpKerantiotor nerve, so far as we are aware. It recovers s lowly in the 
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iBia |o in ty caaea . Patifinta flhpiild be war ned feom the about the 
occurrence of after-contracture so^TBaF’Hisappointnient may be obviated, 
and at the same time encouraged as to^ . ihe j)r obabil ity of complet e 
recovery. 

The diagnosis is not difficult, and mistaken diagnosis means faulty ex- 
amination. In disea se of the tempor al j>one. the fftoini ppJs y ia accompanie d 

signs of such'^seaie, wkich should be carefully sought, namely, di^fne^, 
perfo ration o f the dru m, discha rge fro m^ th e, ear, and signs of longHSten^hg 
otitS. 


”jL»esions within the skull are ant to cpdnvolve the auditory nerve, the 
fifth h¥fve"6f and the cWactenslip si^ns of ^t^ 

lateTaT^pegfS^ In the pons, hemiplegia, heraiataxy and hemi- 

anffisthesia are likely to 

“Tdurse and Prognosis. — Recovery^is so i^gual that it should be promised 
in every case. The date of recovery is often difficult to forecast. If at 
the endjof a week after the onset there is the slightest trace of any volun- 
tary power Th the orbicularis "palpebrarum, which is the ‘‘ ultimum moriens” 
of the Taciallh uicTes^ or if an y trace oTfaradic excitability to bearable stimuli 
remains, then it may be confidently said lhat recovery will be j:aunplete..And 
rapid with in 3 mon ths^ and that there will be no contracture. Cases in 
which n o compet e paralysis occurs m" any region of the face usually recover 
ill a fortnight. I n complete cases, with complete reaction of degeneration 
in the muscles, it i^dilScultTo say when recovery will occur" or when the 
efiect of contracture will be at an end. Cases which show no loss of taste 


and, therefore, in which there is no great extension of the inflammatory 
process up the facial canal, usually recover rapidly. Traumatic facial 
paralysis from blows upon the side of the face, and obstetrical facial paralysis 
from the pressure of forceps during delivery, always recover and leave no 
sequelae. 

Treatment. — The immediate treatment at the onset should be that 


suitable for the amelioration of a fibrositic inflammation. Mercury by in- 
unction and salicylates and iodides internally are most valuable. While 
there is pain, the application of warmth or the use of counter-irritants, of 
which the best is strong tincture of iodine, is indicated. Massage to the 
face should be used f rnrmthe onset . It is really doubtful whether electricity 
in any form or at any time materially helps in recovery, but in the present 
day any failure will be assuredly attributed to its non-employment, and 
therefore gajyani^mjpajr Electricity should never be used where 

j ji there is after-contracture, for it increases this condition. 

Facial paralysis from caries of^hg^tj^mporal bone rarely mak|^ jyjy j:e- 
covery. and it is airnost always compfetriiM*pB^ "To remedy the 

unsipitly and permanent distortion of the face, union of the peripheral 
trunk of the facial to the central end of the divided spinal ^ ^^TOfy 
f ^ably the hypoglossal nerve, has been performed, and with considerable 
success. Section of the hypoglossal with consequent hemiatrophy and hemi- 
paralysis of the tongue produces no disability with speech, mastication or 
swallowing. It is not so much that re-union of this nerve restores volitional 
power to the face, but associated movement does return and also some after- 
contracture, which restores to some degree the symmetry of the face. 
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Peripheral Facial Spasm 

Definition. — A unilateral malady of the facial nerve, in which inter- 
mitting spasm of the facial muscles occurs, exactly like that caused by 
faradism of the facial trunk. It is occasionally associated with a slowly 
oncoming facial paralysis, and may follow a facial paralysis due to injury. 

iEtiology. — This malady occurs in adults, and the onset is usually insidious 
and without known cause. We have seen many eases, however, during the 
Great War in which injuries in the region of the facial nerve in its course 
through the temporal bone, such as gunshot wounds, shell fragment wounds 
with much scarring, and contusions with much bruising of this region, have 
been followed by peripheral facial spasm. It is certainly due to a lesion of the 
peripheral facial nerve trunk, and this lesion seems to be of such a nature as 
to irritate, and not in most cases to destroy ; but in some cases partial de- 
struction, with the ap{)earaiice of partial facial paralysis, does occur. 

Sjrmptoms. — It commences with twitching of some part of the facial mus- 
culature, which occurs at first at rare intervals, and subsequently becomes more 
and more frequent, so as in some cases to be almost continuous. Commencing 
locally, it tends to spread so as to involve the whole face in a sudden and 
hideou.s contortion. We have .seen cases in which the attacks of peripheral 
facial spasm at first glance almost exactly resembled a Jacksonian fit of the 
face, the obvious distinction being that no Jacksonian fit can be confined to 
the supply of the facial nerve, but eyes, tongue, etc., are also involved. The 
spasms may be so severe and continuous as to keep the eye closed for long 
periods together, and to interfere greatly with the work and enjoyment of 
life. The malady is associated with no other symptoms. Cases exist in all 
degrees of severity, from the mildest, in which an occasional flicker of the face 
occurs, to the most severe and incapacitating and unsightly malady. 

Course and Prognosis. — Some of the cases recover spontaneously, and 
others under treatment ; but when the malady becomes severe and the spasm 
hardly remitting, it is practically intractable, except by operative interference. 

Treatment. — In the milder cases, measures calculated to subdue chronic 
inflammation, such as mercury, iodides and salicylates, are sometimes of re- 
markable benefit. In severe cases, the only remedy which affords relief is the 
injection of alcohol into the facial nerve either at the stylomastoid foramen, or 
as it crosses the ramus of the jaw half an inch below the external auditory 
meatus, or when one division of the nerve only is affected, in any part of the 
pes anserinuB. Brilliant results have follow^ this method, which was first 
used by Patrick. A facial paralysis has been j)roduced which quickly 
passes off with complete relief of the spasm, sometimes permanently, some- 
times temporarily, but always for such a time as to make this slight operation 
a brilliant success. Weak alcohol should be used so as to damp down rather 
than destroy the facial fibres, 40 per cent, to 60 per cent. The needle must 
be introduced with great accuracy and the injection made very slowly, not 
more than a minim at a tinie, the face being watched all the time, while the 
patient is repeatedly instructed to move it. With the first sign of oncoming 
weakness the injection is stopped, for this weakness will deepen considerably 
from diffusion effect after the injection. 

Her pes from lesion ganplion,- -Under this title an affection 
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has been described by Ramsay Hunt in which herpes zoster in and about 
the external auditory meatus has occurred, and ip some of the cases this 
has been complm^ed with and occasionally witli symptoms 

indicating irritation of t¥e auditory nerve. Such cases are by no means rare. 
The incohspcubiis herpetic vesicles' situated in the concavity of the concha 
should be looked for in every case of Bell’s palsy. 

THE AUDITORY AND VESTIBULAR NERVES 

The auditory or cochlear nerve takes origin from the spiral ganglion of 
the cochlea, situated near the inner edge of the osseous spiral lamina. The 
cells of this ganglion are bipolar, and their peripheral processes are distri- 
buted to the organ of Corti while the central processes pass down the modiolus 
of the cochlea and through the internal auditory meatus, where they join 
those of the vestibular nerve, to the upper part of the groove between the 
restiform and olivary bodies, where they end among the cells of the tuber- 
culum acusticum and cells of the ventral nucleus. This nerve is concerned 
entirely with the sense of hearing. 

The vestibular nerve takes its origin in the cells of the ganglion of Scarpa, 
which is situated at the outer end of the internal auditory meatus. 
peripheral processes supply the labyrinth and semicircular canals; the 
central processes join with those of the cochlear nerve and course to the upper 
end of the groove between the olivary and restiform body. Here the vesti- 
bular fibres diverge from the cochlear fibres, and passing between the resti- 
form body and the ascending root of the fifth nerve, end in a mass of nerve 
cells called the vestibular nucleus, beneath the lateral part of the floor of the 
fourth ventricle. 

The central path for the impressions conveyed by both the cochlear and 
the vestibular nerves is believed to undergo a semi-decussation similar to that 
of the olfactory tracts and optic nerves. 

Lesions of the cochlear nerve produce deafness, and in addition patho- 
logical changes in its peripheral termination are productive of tinnitus. 
Except from direct involvement of this nerve or of its terminations in the 
cochlea, deafness is practically unknown as a symptom of disease of the 
nervous system. In other words, lesions of the central auditory paths are 
not as yet recognisable by any known symptoms. 

Nerve deafness may be produced by any lesions of the cochlea and coch- 
lear nerve, and is confined to diseases of the temporal bone and labyrinth, 
lesiouB of the intermeningeal part of the eighth nerve by tumours, meningitis 
or pressure, and lesions of the lateral side of the medulla. The deafness is 
the same wherever the lesion may be, and the position of the lesion is to be 
deduced from the associated involvement of contiguous structures. Nerve 
deafness, which characterises lesions of the cochlea and its nerve, is distin- 
guished from deafness due to middle-ear disease by the facts that hearing 
both by air conduction and by bone conduction is diminished or lost, while 
deafness the hearing W bone conduction is increase^. If a 
tunm^'fOfk in vibration Re Applied to tne^for^heaJ liritnii is nblohger audible, 
and then presented to the ear, it will not be heard aerially in middle-ear 
disease, since the aerial conduction is impaired in that condition. But in 
nerve deafness it is either not heard through the bone when the tuning-fork 
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is applied, or if heard, when it has ceased to be audible to bone conduction, 
will still be audible when presented to the ear. This is known 
teatf and it is a reliable one. WebjBr*a test for nerve deafness consists In 
application of a tuning-fork to the forehead in the middle line, the patient 
being asked which ear the sound comes to most. In middle-ear deafness 
the sound is heard best on the deaf side, and in nerve deafness it is best heard 
on the sound side. As a symptom of nervous disease, nerve deafness is met 
with in disease of the lateral region of the medulla, in tumours of the cerebellp- 
pontal angle gr owing from the eighth Perve, following epidemic meninptis, 
and fri lypEHis ofljhe nervous system, especially congenital syphilis. 

Tinnitus 

iEtiology. — Tinnitus or the occurrence of persistent recurring noise referred 
to the ears may be produced by wax in the ear, by otitis media, or by any 
other condition of vascular congestion, or by inflammation in the region of 
the auditory mechanism. It occurs in those who work exposed to deafening 
noise, as in boiler-makers and riveters, and may be produced by the admini- 
stration of quinine and salicylates. It is much more frequently indicative 
of a mysterious and intractable disease of the cochlea, which often ends in 
complete deafness. Pe rsis te n t t i mgtitaia. JIS , ijXSfed y of Adult Jitc, the earliest 
cases occurring after puEerty. It is rare for the malady to cornmence in old 
age. It begins insidiously, and as a rule without cau.^^e, but debilitating 
influences may precede its onset. 

Diagnosis. — The diagnosis of tinnitus presents no difficulty. A careful 
examination of the ears will discover and cause to be removed any local 
trouble in the external auditory meatus jyad ^mpanum. Moreover, these 
conditions do not give rise jq .per^isfcjiti tlnSiu^with nerve deafness. 

Symptoms an<f Xourse. — The sounds commence faintly and often 
intermittently, and at first may be only perceived in stillness and silence at 
night, and later become louder and more persistent, and are often absol- 
utely continuous. The slight sounds may be low pitched, a low rumble 
like a distant wagon, or a faint murmur .such as may be heard when a shell 
IS held to the ear. The loud sounds are never low in tone. They may be 
humming, hissing, rushing or bell-like noises. The common simile used by the 
patient is that of a hissing kettle, of a gas jet, of a threshing machine, of a 
steam-engine, or of a room full of machinery. The same patient may have 
several sounds, sometimes successive and sometimes heard all at once. When 
the sounds are rhythmical the^ are usually synchronous with the pulse. 
In some of the cases labyrinthine vertigo occurs, and the attack may be 
heralded by an increasing intensity of the sound. The condition of hearing 
in patients suffering with tinnitus may vary in each case, and from time to 
time in any one case. In many cases hearing is perfectly normal, and may 
remain so for years, in spite of increasing tinnitus. One of my patients 
retained perfect hearing for over twenty years, with increasing tinnitus ; but 
the hearing rapidly declined afterwards. In many cases, however, there is 
some degree of nerve deafness on one or both aides. In the course of time 
the deafn^ increases even to absolute deafness, and in a few of them the 
noises persist in spite of absolute deafness. As a rule, the noises decrease 
as deafness becomes severe. 
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Prognosis. — The prognosis is very uncertain, and for the most unfavour- 
able. In many cases the noises persist in spite of all treatment, sometimes 
i treatment secures considerable relief, and not infrequently the symptom is 
Removed by treatment. 

Treatment. — In the early stages the disease may be much benefited 
by the exhibition of salicylates and iodides. As a symptom, tinnitus is 
more affected by bromides than by any other drug, and these should be given 
in doses of from 10 to 20 grains twice or three times daily. The effect of the 
bromide is sometimes increased by the addition of from 5 to 10 minims of 
tincture of . belladonna. Frazier has reported a successful intracranial 
division of the. auditory nerve in a case of tinnitus. Such a procedure could 
be only admissible wliere the trouble was confined to one side. This opera- 
tion has proved immediately fatal in one case. 

Vertigo 

Definition. — The word “ vertigo,” which by derivation means a 
“ turning,” is used to designate any movement or sense of movement or 
unsteadiness either in the individual himself (subjective vertigo) or in external 
objects (objective vertigo) that involves a defect, real or seeming, in the 
equilibrium of the body. It is a sensation of involuntary movement, either 
of subject or of external objects. It always involves a slight interference 
with consciousness, and in severe vertigo consciousness is often momentarily 
lost. 

Etiology. — Vertigo is always the result, direct or indirect, of disturbance 
of the labyrinth, vestibular nerves or cerebellum. It is commonly associated 
with vomiting and with vasomotor and secretory phenomena, such as ” cold 
perspiration.” The disturbance of the vestibular mechanism which results 
in vertigo may be set up by multitudinous causes, among which may be 
mentioned toxic states as in specific fevers, and from the administration of 
alcohol, anaesthetics and morphine, irregularities of blood supply as in fainting, 
loss of blood, cardiac feebleness, Stokes- Adams’ disease, and sudden alterations 
of position and in arterial disease ; from visual or bodily disorientation as in 
diplopia, dancing, swinging, sea-sickness and train -sickness ; in anaemic 
states ; in migraine, and as an aura in epilepsy ; in diseases of the tympanum, 
labyrinth and semicircular canals; in diseases of the vestibular nerve and 
cerebellum, and in conditions of raised general intracranial pressure. 
“■^Diagnosis. — The vestibular mechanism is closely connected functionally 
with the cerebellum, and the symptoms which result from its disturbance 
are almost identical with those resulting from lesions of the lateral lobe of the 
cerebellum, and comprise nystagmus to the side of the lesion, vertigo, forced 
movements, hemiataxy and hypotonus on the side of the lesion. There are 
two points which serve to separate the two conditions. In the first place, 
y^tibular lesions are usually associated with nervj^. deafness, which is absent 
in cerebellar lesions, and secondly, the cerebellar symptoms are only marked 
in "vesftibular lesions when the condition is acute, or during acute exacerba- 
tions. 

Tests for vestibtdar lesions, — 1. Barany’s Qg.lon 9 test is made by irrigating 
the external auditory meatus witfi^^ler hot or cold water or air. With 
an intact vestibular mechanism this causes irritation of the vestibular appara- 
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tu8 with the appearance of nystagmus or lateral deviation of the eyes to the 
side of the irrigation. When the vestibular mechanism is impaired this test 
fails relatively or completely. 

2. If the patient be rotated either by placing him in a special rotating 
chair, or by turning him round several times in the standing position, lateral 
conjugate deviation of the eyes immediately after the rotation will show 
nystagmus in the opposite direction to the rotation, if the labyrinth on that 
side is intact. It will not appear if the functional activity of the vestibular 
mechanism is deficient. 

MAni^rk’s Disease (Labyrinthine Vertioo) 

Definition. — A malady in which paroxysmal attacks of severe laby- 
rinthine vertigo occur at irregular intervals, associate ‘ with tinnitus and 
progressive deafness, and due to disease of the labyrinth of a chronic 
nature. " " 

.Etiology. — Little is known of the causal factors in this disease. It is 
a disease of adult life, and usually appears without definite antecedents. 
Meniere, who described the clinical picture of the malady, considered that 
haemorrhage into the labyrinth was responsible for the condition ; but in view 
of the frequency with which the attacks may occur, and the very slow loss of 
vestibular function which accompanies the course of the disease, it seems 
highly improbable that so destructive a lesion as haemorrhage can be respon- 
sible for the majority of the cases. 

Symptoms. — The attacks set.. iu ^suddenly with a buzzing noise in the 
ear s, follo wed irmnecMately m i n tense vertigo , T)o tli iiib J^tlve aiid^ objective. 
Tlie vertigo may be so intense that the patient feels he is hurled to the 
ground. He often falls as if shot ; sometimes he has time to assume the 
sitting or lying position, before the vertigo reaches its height. Consciousness 
is often lost , or seripu^y impair^, for a few moments only. Spontaneous 
nystagmus occurs to the side of the lesion, and unlTaTeral cerebeHaf si^s 
on tLe side oT the lesion. The patient becomes nau8e^ted71in51>He5”v bja5t 8 
repeat<idlx. The skin is pale and covered with a clamm^sweat. The patient 
hes pgihictly atill, and inJtfiXioi lest the lea^^^ sHoul j bring on more 

vertigo. The duration of the attack andi the time taken in the xfiCOverjTtom 
an attack vary from a few mioutea to 24 hours. Sometimes the attacks are 
excited by some sudden movement, such as coughing or sneezing, but they 
are usually without any such antecedent. They may;^ occur during sleep, 
and wake Hie. patient. The recovery from the attack li^^usuaHy perfect, 
the vertigo disappearing : but in some cases slight persistent vertigo remains 
between the attacks. When Meniere’s disease is persistent a slcw^oaseLof 
nery^ deafness and s igns qf s low VMtftulsr destruction follow, and as these 
signs deepen the attacks becqn\<^ess and less severe, and finally cease when 
the functions of the labyrinth become destroyed. 

The diagnosis of M^ni^re’s disease presents no peculiar difficulty, for the 
symptoms are highly characteristic, and although the attacks vary in the 
deOTce of their severity, from a slight momentary giddiness to a sudden 
falling, with the most acute cerebellar symptoms, yet the first attack is usually 
severe. The rapid disappearance of the symptoms is striking. Vertiginous 
attacks from all other causes must be excluded. In opilppgy 
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is usually lost. In Menike’s disease it is .and tlier<' 

is no convulsion. In acute cerebellar lesioniTEe sj^ptoms are very like 
those of labyrinthine vertigo, but they are not transitory in a few hours. A 
careful search of the nervous system for signs of organic nervous disease 
should in every case avoid any mistake. 

Prognosis. — The outlook in Mini^re’s disease is uncertain. Some cases 
go from bad to worse in spite of treatment, and progressive deafness ensues 
with disappearance of the attacks. Many cases however recover perfectly 
with little or no impairment of hearing. 

Treatment. — Th e salicylato seem to have a definite specific effect upon 
the morbid process, and abouTa be given in doses of 20 grains thrice daily. 
In the form of aspirin they may be even more beneficial from the sedative 
effect of the latter drug. The bromides have a wonderful effect in relieving 
the symptoms, and in averting the attacks, to the extent that it may be 
said that labyrinthine vertigo may be almost diagnosed by the beneficial 
effect of bromides upon it. They should be given in doses of from 10 to 20 
grains three times a day. Syphilis must be excluded, and if present, treated 
Counter-irritation of the mastoid region has been recommended, and can 
certainly do no harm. 


Acute Vestibulitis 

In this rare disease slight general febrile symptoms are followed rapidly 
by severe bil^ral cerebellar symptoms, intense vertigo, incessant vomiting 
and bilateral ataxy, which entirely f)rostrate the patient. The symptoms 
begin to remit in the course of 2 or 3 days, leaving complete bilateral and 
permanent deafness. The cerebellar or vestibular symptoms clear up in 
the course of a few weeks. This condition seems to be dependent upon an 
acute inflammatory condition of the labyrinth and cochlea. Four cases 
have been under ray personal observation. The malady at first resembles 
an acute bilateral lesion of the cerebellum ; but the ra.pi/i]y deaf- 

ness^ which soon becomes absolute, should serve to distinguish the conditions 
Jenkins has suggested an early tapping of the semi circu lar canals to avoid 
the deafn^sr’w^ich he considers due to the increase of perilymy)F]pre8sure. 


Endemic Paroxysmal Paralysing Vertigo ffiERLiEH ’s Diffy ASE) 

Gerlier in 1887 described a curious endemic disease, occurring only in a 
certain district of the canton of Geneva, '‘with which cowherds and workers 
in the fields alone were affected, and only in the summer months. Miura 
has reported a similar endemic condition in the northern regions of Japan. 
A typical attack may be described as follows : the patient, usually a 
vigorous young man, is suddenly seized with pain in the neck and back and 
with vertigo, and the sight becomes clouded to the point of temporary blind- 
ness. Bilateral ptosis occurs, and all the bodily muscles become weak ; the 
patient reels, and has all the appearance of drunkenness, and often falls. 
After a period, not exceeding 10 minutes, rapid recovery takes place. This 
malady has never been known to be fatal. 
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THE NINTH OR GLOSSOPHARYNGEAL NERVE 

This is a mi xed which takes its origin by 5 or G filaments, from 

the upper end m Toe^r^ve between the olivary and restiform bodies, con- 
tinuing tlie line of the vagus roots, of which it is in reality a part. The 
m otoi^ fi.br e§ take 4>rigia. Jrpm^c^jls i ram be! ow thoge^ of t he facia l , 

and above tho se of the ventral moto^ pUftleus oLtSh, vagns, and are conveyed 
in th^e^trunlToTTfiFnerve for the supply of the stylo-pharyngeus and middle 
constrictor of the pharynx. 

The sensory fibres arise in the two ganglia, jyjgu^ijLiiX getxoi^ lie 

in the Jugular fQramenjJU the trunk of the nerye^ whicFliere Is placed in a 
speciaT^compartment of its own ouTsIdi^lft containing the vagus and spinal 
iiccossory nerves, and betweeTTTBe inTerior petrosal sinus in front and the 
lateral 'sinus b^iind. 

The sensory branches enter the fasciculus 8^^ and end Jn^ the 
neighbnuring gnrv matter. 

The mixed nerve trunk appears in. tfie. Meek ^b^wt^en the jugular y^m 
the internal caro tid artery. Coursing downwaroTBeneath the styloid process 
and over the carotid artery, it turns forwards over the stylo-pharyngeus and 
beneath the hyoglossus, to end in the po sterior third of the tongue. Lesions 
of this nerve involve loss of taste over the posterior one- third of the tongue, 
with some unilateral paresis of the pharynx. It is rarely involved alone ; 
but, with the other nerves taking origin in the neighbourhood, by tumours 
of the lateral region of the medulla 

THE TENTH OR VAGUS NERVE 

This nerve is a mixed nerve. The motor fibres arise from two long 
columns of cells in the medulla, a dorsal column of small cells and a v entral 
column of large cells, called the nucleus ambiguus. They supply the 
vorunTafylnu^Ies of the soft palate (except the tensor palati), pharynx and 
larynx in conjunction with the accessory fibres, and the non-striped muscles 
of the K^spiratory aud alimentary tracts. 

The sensory fibres take their origin from the g anglion of the root which is 
situated in th e j ugular foramen, and Irom Jh^jjanglidiT of the trunk which 
is situafediust below the skull. Their^enlralconnecriohs are with the 
fascicuTuFiolTtarius and surrounding nerve cells. 

The vagus nerve takes its superficial origin from the medulla in the groove 
between the olivary and restiform bodies in the line of the glossopharyngeal 
and accessory roots. It leaves the skull along with the accessory nerve by 
the inner division of the jugular foramen, and appears in the neck between 
the jugular vein and internal carotid artery, and enters the carotid sheath. 
On the right side the nerve enters the thorax by crossing the first part of 
the subclavian artery, behind which its recurrent laryngeal branch passes 
upwards, and behind the innominate vein. It reaches the side of the trachea 
forms the posterior pulmonary plexus on the back of the root of the lung, 
and subsequently the plexus gulae on the oesophagus, and enters the abdomen 
through the OBsophageal opening, and is distributed to the posterior surface 
of the stomach and coeliac plexus. On the left side the nerve enters the 
thorax between the left carotid and subclavian arteries and behind the 
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innominate vein, and crosses the arch of the aorta, behind which its recurrent 
branch ascends, and subsequently follows a course similar to that on the 
right side. Just below the ganglion of the trunk the vagus is joined by the 
bulbar fibres of the accessory nerve. 

The sensory fibres of the vagus supply the respiratory tract, the pharynx 
and oesophagus. Its visceral ^res supply the lungs, heart and abdominal 
viscera. No sensibility seems to be supplied to the abdominal viscera by 
this nerve, since with division of the spinal cord above the offshoot of the 
splanchnic nerves all sensibility in the abdomen is lost. 

Lesions of the Vagu s. — The important signs of lesion of this nerve and 
i ts nuclei are pharyngeal jmd laryngeal pa raly sis and loss of sepsibili tv . 
Symptoms indicative ortesTons oOts complicated and mysterious visceral 
supply are neither well marked nor well understood, and in unilateral lesions 
seem to be entirely absent ; they are therefore not considered. 

Lesion s of the yagus in the medulla are cftjuuupn. Syx:ing^;?Hiy:elia, when 
affecting tEatf(^on, h^'^y in vbrvesth nuclejuanjibiguug, causing unilateral 
palsy of palate, pharynx and larynx. Throjnbqsis of the postexhn. inleiior 
cerefellaF ag^ry wHielT supplies that region o'fthe medulla containing the 
nucleus ahilngu us is likiTy'fo YrroH^ paralysis of the same. side. Pro- 

gressive muscular atrophy, in the form of progressive bulbar paralysis, may 
affect its cells, as does often polyneuritis and kdhargic enceplialitis and 
rabies. Lesions of the nerve roots often occur from tumours of the lateral 
region of the medulla, and growths outside the medulla from nerve roots and 
meninges, and here the lesion of the vagus roots is associated usually with 
those of the glossopharyngeal, spinal accessory and hypoglossal. In the 
neck perforating wounds and growths may implicate tlu' nerve, and in the 
thorax tumours, particularly aiumrysms and new-growths, are apt to cause 
paralysis of the muscles supplied by its recurrent branches. 

Unilateral pharyngeal paralysis. — This is characteristic of all unilateral 
lesions of the vagus high up. It is recognised by the low-lying motionless 
palate and the loss of sensibility of one side of the pharynx, with loss of 
the pharyngeal reflex on that side. There is no impairment whatever of 
deglutition. 

Bilateral pharyngeal paralysis. — This results from nuclear Iftsiy ns. jdI 
the nucleus ambiguus on,..sitiLejr side, and is common in diphtheria, poly- 
neuriHs, myasthenia gravis and progressive muscular atrophy. The whole 
palate is low and paretic or paralysed, the voice is nasal, there is nasa l re- 
gurgitfttioiupl liquids, the cheeks cannot be forciblyJBrown out, and there is 
, diflBlculty in pronouncing final “ b and “ g,” the words “ rub ” and “ egg ” 
i becoming ‘‘ rum and “ enck.” 

Total unilateral laryngeal paralysis. — ^Since the superior Ja^^l^ggal nerve 
which su pplies the c ri ept h y roid muscle, which is the cjdef tensor and adductor 
of the vpc^^or^s, is given off hl^ in the neck from the ganglion of the trixok 
of the vagus, it followsThat total paralysis of the larynx on one side can only 
result from a lesion of the vagus, between the ganglion of the trunk and the 
nucleus ambiguus in the medulla. The vocal cord on the paralysed side is 
motionless in the cadaveric position — that is, midway between abduction 
and adduction. The larynx is insensitive on the same side. There is so me 
lQaa.^f_4fiiie,oLvoice but nd^stydoi . 

Umlateral abductor parMysisor recurrent laryngeal paralysia. — This occurs 
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from all lesions of the trunk of the vagus V>f>lf ^ t.ho aAnglinn thp 
and from lesions of the recurrent laryngeal branch. The vocal cord on the 
side of paralysis lies close to the mrd-iine. Tt falls to abduct on taking a deep 

breath. There is no^hjingi^* ol voice; but there maybe sli ght s tridor on 

inspiration — the sensibility of the larynx is not affected. 

Bilateral abductor paralysis . — This condition is most commonly seen in 
the earliin:. atages oX nuclear laryngoplegia, and is most often met with in 
tq^b^B, sometimes in bulbar paralysis, and we liav^e seen it in di^rninate 
sclerpais. It occurs also 1 rl 13 iTa teTfiT lesions of the recurreut laryng^ nervS 
in the thorax, which may occur froia aneurysm and new-growtlis. It is the 
most dangCTOUs form of laryngeal palsy, a.s the vocal cords cannot be abducted 
from close to the middle line, and they tend to op<‘n during expiration, but to 
suck together during inspiration, and for this n ason may raus(‘ death from 
asphyxia, or necessiate laryngotomy. 

THE ELEVENTH OR SPINAL ACCESSORY NERVE 

This is a purely motor nerve consisting of two parts, a spinal portion and 
a bulbar portion. They arise from the ventro-lateral cells of the anterior 
horn from the level of the fifth cervical segment to that of the lower third of 
the olive. The lower spinal fibres leave the cord in the middle of the lateral 
column, while above they are blended with the posterior roots, and go to 
supply the sternomastoid and trapezius muscles. The bulbar fibres join the 
vagus nerve below the ganglion of the trunk. On emerging from the spinal 
cord the spinal fibres ascend between the ligaraenta denticulata and the 
posterior roots, and turning outwards at the level of the olive pass through 
the jugular foramen in the same compartment as the vagus nerve, and appear 
in the neck between the jugular vein and internal carotid artery. The nerve 
crosses the jugular vein, and enters the anterior border of the sternomastoid 
muscle an inch below the mastoid process, and leaves this muscle at the 
middle of its posterior border to cross the posterior triangle of the neck and 
end in the trapezius muscle. This nerve may be caught with the vagus 
by lateral lesions outside the medulla, or by lesions in the region of the jugular 
foramen ; but it is more often damaged by injuries to the neck, and by opera- 
tions for the removal of cervical glands. Tlie spinal accessory nerve, as it 
crosses the posterior triangle of the neck, is very liable to injury, either from 
blows or from sudden strains, and most of the isolated trapezius palsies are 
due to local neuri tis of the nerve trunk, so arising. Paralysis and wasting 
of the sternoinastoids is conspicuous in most cases of myotonia atrophica. 
That of the trapezius is often conspicuous in the facio-scapulo-numeral tjnpe 
of myopathy. Both muscles are commonly affected in prc^e^i ye muscular 
atzophy. 

When the sternomastoid is paralysed there is neither weakness com- 
plained of, nor deformity, nor peculiar attitude of the neck, other muscles 
compensating for its paralysis. The muscle does not harden when turning 
the head to the side opposite the paralysis, and its reaction to faradism is 
diminished or lost. 

Paralysis of the trapezius, on the other hand, causes great disabihty in 
raising the arm above the horizontal level of the shoulder and also difficulty 
in shrugging the shoulder or approximating the scapula to the middle line 
88 
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behind and therefore also in carrying the extended arm backwards. It 
produces a very ugly deformity, for the scapula unsupported by the trapezius 

( rotates so that the superior internal angle appears as a hump in the slooe of 
the neck above the clavicle, and there is also winging of the angle of the 
scapula with the axillary border of that bona horizontal. This paralysis of 
the trapezius may be confused with that of the serratus magnus, for in bot h 
winging of the angle of the scapula is marked. In traj)eziu8 palsy, however, 
the deformity is much more marked, the scapula is farther away from the 
spine, and is much more rotated. Tests for the movements of these two 
muscles and the faradic excitability should prevent any confusion. 


THE TW'ELFTH OR HYPOGLOSSAL NERVE 

This is a purely motor nerve, which takes origin in a column of large nerve 
cells in the lower part of the medulla. The filaments leave the medulla in the 
groove between the pyramid and olivary body and pass through the anterior 
condylar foramen, whence the trunk of the nerve inclines forward, between 
the jugular vein and the internal carotid artery to the lower border of tlie 
digastric muscle and is thence directed forwards above the hyoid bone and 
resting upon the hyoglossus muscle, to the under part of the tongue. Below 
the skull the hypoglossal nerve has an important, connection with the first 
and second cervical nerves, from which the nerve supply to the descending 
muscles from the. kypid bone is derived. The hypoglo.ssal nerve supplies 
all the muscles of the tongue, both intrinsic and extrinsic. 

Unilateral lesions of the hypoglossal nerve are usually the result of tumours 
in the lateral region of the medulla, or local lesions just lateral to the medulla, 
and catching the nerve roots. At the anterior condylar foramen the hypo- 
glossal nerve is sometimes the seat of an acute fibrositis, which gives rise to a 
hypoglossal palsy associated with pain, and recovering in every way com- 
parable to Bell’s palsy of the facial nerve. Syphilis is a not uncommon cause 
of hemiatrophy of the tgogue^ tbe le.siop .beilig .PP the hjppgl^^^^ 

nerve . Hemi atroph y of the tongue i.s perhaps more ccmirn only se<m in Ij^hes 
than in aioy^'oth er condi ti on. A heraiatfophy also occurs in ca.ses of faml 
hemiatrophy, where the lower distribution of the fifth nerve is the region 
affected ; but this variety does not involve paralysis of the tongue. Spaatic 
paralysis of the tongue^ with well-marked dysarthria and dysphagia, occurs 
in double hemiplegia and amyotrophic lateral sclerosis. Atrophic paralysis 
of the whole tongue, with exTctly similar defects of articulation and swallow- 
ing, occurs when the hypoglossal nuclei are aHected, and is commonly seen in 
progressive bulbar paralysis and sometimes in polyneuritis and myasthenia 
gi:ayia. TKe ^dlb'physical sign of a lesion of one hypoglossal nerve is atrophic 
paralysis of one side of the tongue with loss of faradic excitability. The 
affected side of the tongue shrinks and comes in the end to consist solely of 
mucous membrane, fibrous tissue and glands. The tongue becomes sickle- 
shaped, with the concavity on the paralysed side. There is little impair- 
ment of movement, and no defect of articulation from a unilateral 
lesion. 

The treatment is that of the condition causing the paralysis. 
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TRIGP^MINAL NEURALGIA 

Synonym. Tic Douloureux. 

Definition. — A (lifioase of thc! fifth craiiia! nerve, in which no definite 
morbid changes in the nerve have been discovered and in which no loss of 
function, either motor or sensory, occurs in the distribution of the nerve. 
The chief feature of the malady is the occurrence of of varied intensity 
which tends to be paroxysmal, and is often excruciating. Tenderness .gyei 
the branches of the ^th nerve is always present during the bouts of pain, 
and when the third division of the trigeminal nerve is affected there is 
conspicuous unilateral fJ^i^'ring of the ^ngue when pain is present. 

i£tiology. — -The malady is first met with at the age of puberty; it is not 
seen in childhood. In the earlier years of adult life it is often a mild and 
curable condition, though notable exception to tliis rule may occur; but as 
age advances, and especially after the age of 50 years, it tends to be increas- 
ingly severe and intractable by any measures save those for the destruction 
of the affected branch of the nerve, or of the Gasserian ganglion. Often no 
causal factors can be adduced. The sexes are equally affected. Hereditary 
influences are not uncommon. It is much more common in cold and damp 
climates, than in southern and dry countries. Any debilitating influences, 
such as overwork, general ill-health and specific fevers, especially influenza, 
may precede the onset of the malady. Peripheral irritation of the branches 
of the nerve from dental caries, or periostitis, or from injury, or any other 
long-lasting painful nffections in the distribution of this nerve, may be the 
starting-point of true neuralgia. 

Symptoms. — The chief feature of the malady is pain, which may be 
general throughout the area of distribution of the nerve, but which is more 
commoiJy confined to of the three divisions of the nerve and often to 
one branch of a divi'^ion. It is characteristic for the pain of neuralgia to 
commence locally, and siib.seqiiently to spread in each attack and gradually, 
in the course of the disease, permanently to invade a larger area. Two 
different kinds of pain occur, the sharp and paroxysmal, and the dull and 
continuous ])ain. The paroxysmal pains are sudden in onset and in cessation. 
They have a lightning-like character, and are described as piercing, knife- 
like, or as if tlie affected region were penetrated by red-hot wires. Often 
quite spontaneous, these pains may be brought on by touching the surface, 
by a cold draught, by movement of the face and jaw, or by the act of 
.swallowing, and in this last condition mastication and deglutition may 
become so difficult as to render feeding the patient a matter of great anxiety. 
When the paroxysms are occurring in a severe case the patient remains for 
a period, which may be from a few minutes to several liours, paraly.sed under 
the fear of the pain, unable to move a muscle lest a spasm more dreadful than 
the last should occur. TJie paroxysmal pains are usually followed, if severe, 
by a more lasting dull continuous pain, often of a boring character, and some- 
times such pain becomes absolutely continuous for months and years. The 
skin over the affected region is sore and tender after the paroxysm, and the 
patient may be unable to bear brushing the hair or shaving the face. The 
pain may be of every degree of severity, from mild momentary starts, such as 
occur in many young people when run down, to continuous incapacitating 
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pain, interrupted onlv hy excruciating attacks of agony which render life a 
piteous burden. The distribution of the pain may be anywhere or every- 
where in the distribution of the trigeminal nerve. It must be especially 
remembered that tins nerve supplies the middle ear, the Eustachian tube 
and the region of the tonsil. Tain in the car and low down in the pharynx 
is not uncommon. The lightning-like onset oT the agony often causes con- 
vulsive spasm of the face and of the body and limbs, and from this feature 
the names “ tic ^^pureux/’ “ ^aspipdic .aeuralgia/’ and “ enileptiform 
neuralgia ” arose, xlie^nder points of Vallcix are constantly ptesehl 
during fee attack, and for some little time after. When the first division is 
affected the tender points are found above the supra-orbital notch, over 
the external angular process, on the upper outer aspect of the nose, and on 
vt the globe of the eye. Wlien the superior maxillary division is affected the 
chief tender point is over the infra-orbital foramen, while other points may be 
found over the points of exit oT the tcmporo-malar nerves and in the roof of 
the mouth. Wken the third division of the nerve is involved, the chief 
tender points are over the mental foramen, the side of the tongue, and just 
in front of the external auditory meatus. When the third di\nsion is affeeded 
u nilatera l furring of the toxxgne, which always occurs when the pain is [>resent 
anST^^cE does not seem to occur with organic lesions of the fifth nerve, nor 
constantly in any other malady except neuralgia, is seen. Vasomoto.’* and 
secretory disturbances are common. During the paroxysms, tears and 
saliva may flow in abundance. The trophic changes which have been de- 
scribed in the .skin are usually the result of rubbing during attacks of jiain, 
or of the appheation of heat or liniments. Local greying of the hair 
however, does undoubtedly occur. The clinical picture of trigeminal 
neuralgia is completed with varying degrees of general physical ill-health, 
mental apathy and depression, which occur in proportion to the frequency 
and severity of the attacks, the presence of continuous pain, the ability to 
take food and to sleep, and the po.s.sibility of taking any interest in life. 

' It is surprising in England how few of the sufferers from severe neuralgia 
become habitual drug-takers. 

Course. — In patients under the age of 40 year.s the malady is oftep tran- 
sient and is completely and permanently recovered from, though even at 
this age cases ocdtir which are only amenable to surgical interference. But 
when the malady commences after the age of 40 years, it is tfie rule for it 
to become progressively worse. The paroxysms become more severe, and 
occur at shorter an3 shorter intervals, continuous pain sets in, sleep and the 
taking of nourishment become difficult, and useful life becomes more and 
more restricted. 

Diagnosis. — There should be no difficulty in making a correct diagnosis 
if proper care be taken. In the first place, all local cause for pain in the 
peripheral distribution of the trigeminal nerve should be excluded. The 
teeth should be most carefully examined and the jaws skiagraphed for any 
concealed disease, which should be put right if present. Organic disease 
of the fifth nerve can be excluded by the facts that such disease cannot long 
exist without signs of loss of function, which never occur in neuralgia. 
Diminution of sensibility, which is first marked perhaps by increased toler- 
ance of the conjunctiva and cornea to touch, and weakness of the muscu- 
lature with deviation of the chin on opening the jaw, and diminution of taste 
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are certain signs of a local organic lesion. Moreover the pain of neuralgia, 
with its lightning onset and cessation, is hardly imitated by any pain of 
organic origin. Ocular conditions, such as glaucoma, which may give rise 
to agonising pain can hardly be mistaken for neuralgia. 

Treatment. — Having in the first place seen that all possible causes of 
local irritation in the region of distribution of the fifth nerve are absent, 
or, if present, adequately dealt with, it is essential to improve the nutrition 
and general physical health with Ionic, dietetic and hygienic treatment, 
and such remedies alone will often cure slight cases. Tr. gelsemii in doses / 
of from 10 to 20 minims thrice daily is an admirable remedy, and arsenic 
is a useful adjuvant. All the analgesic antipyretics of the coal taf”"serie8 
are of great value, not only as immediate relievers of pain, but also as cura- 
tive agents, and among these j^pirin is most important. In cases where 
malaria has been recently present, quinine should never bo omitted. In very 
severe cases, and when operatiorUTs to follow, morphine is an invariable 
temporary relief to the pain. But if persisted in, the beneficial effects of 
moderate doses soon disappear. In every case except in old subjects, a 
thorough trial of the above treatment should be made over a sufficient period 
to make a competent judgment of its efl&ciency or ineflBcacy, as the case 
may be. When failure is met with, and in old subjects, who will be found to 
respond little if at all to such treatment, operative relief should be sought. 
In the fi.rst place, the injection of alcohol should be performed, and if tbis 
fail, as it sometimes does, on account of anatomical peculiarities of the 
individual, rccourst* should be had to the ojx'ration for dividing the fifth 
nerve proximal to the Gasserian ganglion. The method of alcohol injection 
consists of iiitroducing a few minims to a drachm of 80 cent, pure alcohol 
by means of a long, hollow needle and syringe into the region of the Gasserian 
ganglion, via the foramen ovale. Th e f nra m pq oval e is reach ^ by a lateral 
route^y-introducing the needle about an inch in front of the e:^erDal auditory 
meatus and between the zygoma above and the sigmoid notch of the mandible 
below. The direction taken is almost at right angles to the surface, but if 
anything a little upw'ards and backwards. The right direction, however, 
varies with individual skulls. In edentulous subjects, there may be little 
or no room for the passage of the needle between the sigmoid notch and the 
zygoma, and this difficulty is avoided by keeping the mouth open. The 
alternati ve route is an autero-posterior one, from the front of the face to the 
foramen ovale, directed somewhat inw'ards and skirting the lateral aspect of 
the su[>orior maxilla. The needle is introduced just below the point of the 
malar bone. This ojieration sfiould be perfotmed under morphine and 
sc(^3olamine, and not under general anaesthesia, for unless the patient is 
sufficiently conscious to describe his sensatfons during the procedure, and 
to respond to tests for the trigeminal amosthesia which it is essential to 
produce, it is impossible for the operator to be sure either of what he is doing 
or wliether he has succeeded in bis endeavour to destroy the ganglion. The 
sign of success is the appearance of complete, anaesthesia over the whole 
distribyilion of Ibe fifth nerve, and complete motor paralysis. Even when 
such success is not accomplished, great relief of the pain may occur. In 
bilateral cases complete paralysis of the jaw on both sides must be avoided 
by attempting first a partial injection on the less severe side, which may 
relieve the pain without producing lasting paralysis of the jaw on that side, 



1398 DISEASES OF THE NERVOUS SYSTEM 

and then, when the paralysis of the jaw has recovered, to attempt a complete 
injection npoii the more sevens sid»*. Wo hav(‘ in s(‘vornl erases effoot'ed coin 
plote relief in this way, witliout causing any difficulty in mastication. The 
permanence of the effect of alcohol injection varies, sometimes lasting relief 
IS obtained ; more often, after a period which varies from months to years, 
some return of the pain occurs from partial recovery of nerve elements which 
have escaped destruction The alcohol injection can, however, be repeated, 
and in this way permanent relief obtained. This operation is a minor one 
from the patient’s point of view — it causes a minimum of suffering, and is 
soon over. It is, however, a most difficult procedure for the operator, and 
requires great skill and experience. While absolutely devoid of risk in 
skilled hands, alcohol injection should never be undertaken by one who has 
not special training in its jHuformancc. Tlic radical o^K^ration ])roduccs 
brilliant and final cure. It is, liowevtu-, a vsevrre j)]()(x‘dur(‘, not unaccom- 
panied by risks, and it produces unsightly sinking in of tlic temporal fossa. 
The ganglion is reached by removing the calvariuni over tlu' teinj)oral fossa 
as low as the zygoma, lifting the dura mater from the middle fossa of the skull, 
defining the inleiior division nf the tiftii nerve and following it back to 
Meckel’s space, which is opened uj) and the nerve divhied ladiind the 
Gasserian gtin^lion . 

flEMIATROFHV (PAKUY-ROMBEKG SYNDROME) 

Definition. — A peculiar malady confined to some part of the distribution 
of the trigeminal nerve, or rarely extending from thence on to the area of 
sensory distribution of the upper four cervical tierves. It is characterised 
by a progressive atrophy of alT the idssues, skin, subcutaneous tissue, muscle 
and bone, without^ sensory loss or paralysis. It comes to an arrest after a 
few years. No pathological condition has been discovered to account for 
the atrophy. 

The disease may commence in childhood even as early as the second year, 
but it is most commonly started in early adult life. Females are much more 
often affected than males. Sometimes it appears without any exciting 
cause, but more often some injury of not very severe nature, such as a blow on 
the face, fracture of the alveolar processes during dental extraction, or otljcr 
surgical procedure, seems directly to have initiated the atrophy. It has 
been known to follow both scarlet and typhoid fever. 

Symptoms. — The atrophy may be distributed over the wliole area of the 
supplj of the trigeminal nerve, or, as is more usual, may be confined tp„one 
or more of its branch^is' In general atrophy, a gradual diminution in the 
bulk of the whole -side of the face is the first indication of the disease. When 
the disease is confined to one of the three great divisions of the nerve, the 
atrophy usually commences in one spot, commonly on the cheek just below 
the malar bone, where the skin becomes thin and pale from loss of pigment, 
and the down falls out. The submalar fat disappears, leaving an unsightly 
hollow. The atrophy spreads to the side of the nose, where the cartilages 
and bones become gradually smaller. Tlie jaws gradually decrease in^ size 
upon the affected side, until they are too small to hold the teeth, which an* 
actually pushed out by the decreasing size of the tooth sockets. The half 
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of the tongue upon the affected side decreajs^sjuoize, and thereby is rendered 
fti olcTe-s^ aped. Even the eje noAV be remarkably l^sened in size. The 
upper part of the first division of the fifth does not seem so liaBIe'To involve- 
ment, for it is rare to see any diminution of the size of the forehead, or dropping 
out of the hair of the scalp. S. A. K. Wilson has, however, recently shown 
a case in which the first division alone was affected. The ear, however, ma y 
be remarkably reduced in size. The skin in the end becomes very thin and 
parchment-like. The ultimate condition in well-marked cases is very striking 
and unsightly. The facial aj)pearance is as if the face were made up of two 
unequal halves from different individuals, and this inequality may reach a 
most grotesque degree in cases where the dLsease has commenced in infancy 
and where the effect of growth upon the normal side of the face has added to 
the disparity. The normal side has the fullness of youth and the other the 
wrinkles and atrophy of age. The atrophy not uncommonly affects the ear 
and may spread on to the side of the neck over the areas of the first three 
cervical ^eryes. J. V. Martin has receniry sliown a case in which all three 
divisions orUie fifth nerve were severely affected and m >vliici the atrophy 
ext ended as low as the fourth dorsal distribution, the folds of the axilla and 
the mamma being conspicuously affected. The upper limb, however, 
escaped. There is no impairment of sensibility except some blunting in a 
few of the cases where the skin has wasted to less than a tenth of its normal 
thickness and become like parchment. Notwithstanding that the muscles 
diminish in size with all the other soft tissues and bones of the face, they 
do not in any way lose power or cease function. No pain or subjective sensa- 
tion of any kind accompanies the atrophy, which commences insidiously and 
progresses steadily for some years, and then becomes finally arrested. The 
most marvellous feature of this malady is that it is not an arrest of growth 
but_the rc.Yexse ; there is an eyer-x>rogressiye diminution of hard bones and 
soft tiaviue^..alike, their conformity and function being preserved meanwhile. 
The malady is asvsociated with no ill effec t other than the very ugly and 
unsightly facial appearance. 

Diagnosis. — Tins is simple, as there is no other cause of smallness of 
one side of the face, involving bones and soft tissues alike, except Qongeuital 
faciaj asy mmetr y, which is at once distinguished from this disease by the j 
Tilstory of atrophy in a previously normal face and by the remarkable thinning \ 
of the skin, wasting of the fat and wrinUed appearance. 

Treatment. — The only treatment is cosmetic, to improve somewhat the 
appearance of the face, by the injection of seinisolid paraffin, to replace the 
fat and fill the unsightly submalar hollow. 


THE SIGNS OF LOCAL LESIONS OF THE BUAIN 

The localisation of the position of lesions within the nervous system 
depends ujion the presence and recognition of local signs, indicative of the 
impairment of function of nervous elements of which the function is definitely 
known. Sometimes localisation may be deduced with relative accuracy by 
the absence of local signs, which then indicate that no elements with definitely 
known function are involved. Inasmuch as the focus of disease involves 
nuclei or tracts with well-defined function, definite symptoms appear and 
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localisation will present no great difficulty. For example, in the cerebellum 
of wliich the functions are known, in the brain stem where many conducting 
tracts and nuclei of known function are crowded together, and in the basal 
ganglia wliose functions are becoming definitely known, a lesion can hardly 
exist of any size without causing easily recognisable localising signs. On 
the other hand, in the cerebral hemispheres, where localisation of function 
is mysterious and where so many “ silent areas ” exist, regional diagnosis 
is much more difficult and is sometimes impossible. It may be said that 
it is only when conducting tracts of known function are involved on their 
way to the cortex, or at their impingement upon the cortex, that the rnoie 
definite signs of hemispheric localisation appear. If then in a case wheie 
general signs of a local intracranial lesion are present, all localising signs are 
absent, it may be deduced with certainty that the lesion is in the cerebral 
hemispheres, and that it does not involve the regions upon which the visual 
and sensory tracts impinge, nor the region from which the pyramidal tract 
emanates, nor those deeper structures through which these tracts pass. 
The importance of localising signs varies greatly with the stage of the illness 
at which they appear. Those which appear early arc all important, those 
which appear late, when increased intracranial pressure and evascularisation 
have disturbed both the anatomical relations and physiological activity of 
many regions of the brain, are of little localising value. 

HiaUfiPHE: HES QE ALL Y . — Diminution or disappearance of the ab- 
dominal reflexes upoh""bne side is an indication that a cerebral lesion is in 
the opposite hemisphere. I’liis sign may be the earliest organic sign to 
appear and tlic first localising sign of a lesion in the cerebral hemisphere. 
It is of great importance. An extensor response in the plantar reflex is 
of similar significance. Both these signs actually depend u])on slight 
disturbance of the pyramidal system, but they occur with lesions far distant 
from that sjtnicture. 

PrefroTital lobes , — Localisation is often difficult and uncertain. Mental 
changes' such as alterations of character, temperament and tastes, loss of 
reserve, inattention, loss of concentration, loss of memory for recent events 
and, in a few cases, grandiose ideas and loss of all perspective occur. With 
large lesions, delusions, stupor and dementia may supervene. If the lesion 
involve the left thTrd and second gyri, definite localising signs — verbal aphasia 
and agraphia may appear, and Jacksonian fits commencing with aphasia 
may be met with. Adic and C'ritchley have descrilK‘d a “ grasping ’ refh‘X, 
which they deem highly characteristic of pre-frontal lesions. When the 
palm of the hand on the opposite side is stroked with an object, the ting(‘rR 
inA'oluntarily close upon the object. 

When the lesion affects the orbital lobule, there may be anosmia. This is 
of greater localising value if it is unilateral. There ?nay also be pressure 
upon the optic nerve on one side, with corresponding visual defect. Lesions 
of this region, and especially tumour, are apt to cause slight impairment in 
the functions of the ascending frontal or motor convolution, which lies 
immediately posterior, and slight signs of hemiplegia, especially weakness 
of the face, are most important. Tremor of the nomolateral limbs has ITeen 
observed. Incontinence of sphinct ers of the mental variety may occur as 
in temporal le.sions. ' * 

coaDoLUioH area), — Vleiuiplegia is the char- 
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acteristic sign of local lesion of this region. On account of the wide extent 
of the ascending frontal gyrus it is rarely involved to its entire extent in one 
lesion. Partial involvement produces monoplegia of face or of arm or of 
leg, according to the position of the lesion. Conjugate deviation of the 
head and eyes may be met with, aw^ay from the side of the lesion, if this 
be irritative, as at the commencement of an apoplexy, or of a local fit, or 
towards the side of the lesion if the lesion be paralysing. The two forms 
of conjugate deviation often follow the one after the other, from the same 
lesion which is at first exciting and afterwards paralysing. Conjugate 
deviation of the head and eyes is seen with acute lesions rather than with 
those of slow development. Jacksonian attacks are frequent and take the 
form of local convulsion, followed by a varying degree of temporary weakness 
(Todd’ s pa ralysis). The more deeply the lesion extends into the sublying 
wIiite”"matE<LT," tlie more does it tend to produce an extensive hemiplegia, 
since the pyramidal fibres converge from the cortex towards the capsule. 
Loss of localisation to sensor}^ stimuli is not infrequent from simultaneous 
involvement of the neighbouring post-central convolutions. 

Parietal lobe . — Astereognosis is the all-important localising sign of lesion 
in this locality. It consists in the inability to recognise the nature of an 
object placed in the hand by its shape, size and consistency. The summation 
of all the sensations produced by the presence of the object in the hand, by 
which we instantly recognise a well-known object, is lacking. Cutaneous 
sensibility, and particularly tactile sensibility, may be impaired. Localisa- 
tion may be inexact. The appreciation of active movement and passive 
position is apt to be faulty, and some ataxy may result therefrom. Trophic 
changes may be observed in the periphery of the limbs, and lesions in this 
situation seem to be responsible for the arrest of growth which is seen in 
cases of infantile hemiplegia. Jacksonian attacks, consisting of a peripheral 
sensory aura, sometimes followed by convulsions, occur. These localising 
signs are confined to the opposite side of the body. 

Occiyital lobes. —Lesions of the cuneus and region of the calcarine fissure 
on the mesial aspect of the occipital lobe result in hemiauopia of the opposite 
field, but central vision escapes. If the lesion is limited above the calcarine 
fissure a quadrantic hemianopia of the lower field results, and if the lesion 
is below tne calcarine fissure the quadrantic hemianopia resulting is of the 
upper field. Since central vision is represented at the posterior pole of the 
hemisphere, a lesion of the posterior pole causes central hemianopic scotoma, 
vision in the perijihery of the field remaining intact. Consequently a bilateral 
lesion of both posterior poles will result in bilateral central scotoma, and a 
bilateral lesion. 4^ the calcarine region will produce blindn^s of both peri- 
pheral fields, central vision remaining intact. If the lesion extends deeply 
into the occipital lobe so as comjJetely to sever the optic radiation to the 
occipital cortex, complete hemianopia, affecting both the central and peri- 
pheral jiart of the visual field, will occur. The hemianopias resulting from! 
lesion of the occipital lobe are distinguished from those due to lesion of thel 
optic tract by the fact that in the former the pupil reacts to light thrown on! 
to the blind part of the field (Wernicke^s hemianopic pupil phenomenon). |; 
On the outer surface of this lobe, a lesion extending deeply on the left aide 
may sever the connection of the visual centres with the speech centres, 
and so produce word-blindness. Such a lesion is usually situated at the 
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juactioa of the left occipital and temporal lobe«. Jacksonian attacks are 
often of great value in occipital localisation, and take the form of visual liallu- 
cinations, often accompanied by transient hemianopia. 

— The uncinate and hippocampal regions of this lobe are 
the^’ortical seats for taste and smell, and the localising symptoms which are 
rarely absent when lesions in this region exist are Jacksonian attacks in the 
form of hallucinations of taste and smell, nearly always of an unpleasant 
nature. The hallucination is often immediately followed by a “ dream} 
state,'’ during which smacking moveinents of the lips, or champing movement.^ 
of the jaw, or spitting may occur. Expedience seems to prove that all highly 
organised hallucinations, whether auditory, visual or psychic, when occufring 
from organic Ionian of the brain, point to a lesion m the uncmaiilingion. 
The senses of taste and smell are not lost from a unilateral lesion of this 
region, since they are bilaterally represented in the cerebral hemispheres. 
The outer surface of the temporal lobe is concerned with hearing, but from 
the complete semi-decussation of the auditory ])ath, unilateral lesions 
never produce detectable deafness. On the left side, however, the temporal 
lobe is concerned with speech, and destruction results in s(^rious disorder of 
speech functions. Inasmuch as lesions of this region are situated far forward 
toward the insula, they result in “ verbal a])hasia,’' or towards the centre of 
the conveidty of thfe tempoi^ lobe, iiiJiXmiesia, or lack of recall of words 
and “word-deafness,” while if towards the posterior limits of the lol>e tiiey 
produce “ word-blindness ” from severance of the visual j)ath to the spt'eeh 
region. Deeply seated lesions isolating the speech region from tlu' incoming 
auditeij path, produce jargon aphasia. Jacksonian attacks, consisting of 
aujrtory hallucinations, which may or may not b(‘ followed by aphasia or by 
convulsions, may occur. Extensive lesions of the left t(*mporal lola* cause 
much mental impairment. On account of the wide (excursion which tli(' of)tie 
radiation makes into the deep part of the temporal lobe in its course from the 
thalamus to the cuiicus, homonymous liemianopui, esjxicialiy of the u|jpej- 
quadrants, is very common in deep-seated lesions of the temporal loix s. 
The occurrence of incontinence of sphincters of a mental type is highly 
characteristic in some cases. When lesions extend deeply there may be a 
paresis of the opposite face for emotional movements, out of all pro[)ortioii 
to the loss of volitional movements. 

QqXJP^ callosum. — Lesions of this region present the greatest difficulty 
in diagnosis, but" if the anterior part of this structure is affected, there may 
^be ajgra^ of the limbs, and when the splcnium is involved we have observed 
several cases in which loss of memory and amentia, in the absence* of other 
local signs, were so conspicuous and came on so early as to enable us to make 
with certainty a correct local diagnosis. 

Inter ml inside. — In this region, the chief motor tract is condensed into 
a small space, and is situated immediately in front of a narrowly localised 
sensory tract, while not much farther posteriorly, the visual path enters the 
thalamus. Lesions of this region therefore produce severe and widely-spread 
hemiplegia of the opposite side, often associated with hemiansesthesia and 
QOt infrequently with hemianopia of the opposite side. From the proximity 
of the thalamus and corpus striatum, there is often involvement of these 
siiuctures in a capsular lesion, with appearance of the characteristic, spou- 
taneous involuntary movements and sensory loss. 
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Bas al Ga ng lia. — O ftic thalamus . — A very characteristic clinical picture 
resuKsTroin Sestruction ol this structure which is termed the ‘‘ thalamic 
syndrome ” of Dejerine and Roussy ; there is hemi paresis with spontaneous 
involuntary movements of the opposite side, which may be of the nature of 
tremor, intention-tremor, choreic, athetotic, dancing or irregular movements. 
Most of the post-hemiplegic involuntary movements are due to a lesion of 
the thalamus. In addition, there is hemianflesthesia, often with a character- 
istic hyper-s ensitivit y to a ^r essiye stimuli, such as tickling, cold water, etc., 
which may produce a^oni8;i;ig distress . Sometimes spontaneous, constant 
and unrelievable pain occurs on the opposite side. Emotional movement of 
the opposite face may be impaired much more than is volitional movement. 

Oorfus striatum . — Eaxesk-oLthe opposite side with spontaneous involun- 
tary movements also occur with lesionsTn this situation. These may be 
of a rhythmic tremulous prd ex. iii paralysis agitans, or athfitotic (Klumpke 
syndrome), and, wLen the lesion is situated in the posterior part of the lenti- 
cular nucleus, both athetotic and choreic. 

R^ion of the optic chiasma and pituitary body . — The most common lesion 
in this region is pituitary tumour, which involves the optic chiasma, at first 
in the middle line posteriorly, and subsequently advancing forwards. Three 
sets of symptoms are likely to arise — (1) Those due to djspituitarism, such as 
acromegaly or gigantism if there is hyper-pituitarisin, or Frdhlich’e dystrophia 
adijioso-genitalis, or Lorrain infantilism if there is hypopituitarism. Adeno- 
mata of the pituitary body produce liyjHTjutuitaTLsm if they contain eosino- 
phile cells, and liypopituitarisni if such cells arc absent. (2) Those due to 
the pressure upon the optic chiasma, wlihdi commence, as bitemporal para- 
central scotomata, which eiihirg(‘ as th(‘ com]m*8.sioii extends until a cbmplete 
bitcm|K)ral lK‘miai) 0 })ia results, it cannot be loo strongly impressed upon 
the reader tliat tlie ])at1ern of tlio visual field defect is determiiK^d by the 
position ol local [)ressur(' upon tla‘ visual paths, and that any variety of de- 
fective field may occur. While bitem])oral loss is the most usual, yet when 
the pressure is far forward, uniocular iicmiano})ia, blindness of one eye, and 
central scotoma are all of cominon occurrence, and wlien the pressure is farther 
back than usual homonymous heiuianopia is frequently seen. And (3) those 
due to the general effect of the tumour, namely, headache and vomiting. 
Optic atrojdiy is the rule, as the result of the direct pressun', and not 
papilloedema. It is to bt* rcmemlKued, that all pituitary cases art' prone 
to headaches and subject to fits. 

f eyton of the falx cerehri.— Lesions ol this structure are likely to affect 
helfiisplfercs equally. Tumours opposite the paracentral lobules cause 
bilateral crural monoplegia, and those in the posterior region of the falx, 
bilateral heiuianopia. Thrombosis of the 8U])erior longitudinal sinus pro- 
duces widely spread bilateral softening of the hemispheres, with double 
hemiplegia. 

Corpor a gu adrigerm na . — The oculo-inotor nuclei lie on either side of the 
aqueduH'oTS>T^iY8rand lower down on either side of the middle line, in the 
floor of the upper part of the fourth ventricle, and lesions of this region cause 
nudear pphthalmoplegia — that is, paralysis of both eyes in terms of the con- 
jugate movements upwards, downwards or laterally. From before back- 
wards, lesions of this column of oculo-motor nuclei will produce Argyll 
Robertson pupils paralysis of accommodation, paralysis of upward, downward 
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and lateral movements respectively. Immediately ventral to the oculo- 
motor nucleus and decussating beneath it, lie the superior peduncles of the 
cerebellum, involvement of which causes bilateral ataxy of limbs and trunk. 
Lesion of the dorsal part of the quadrigeminal layer produces a characteristic 
syndrome of nuclear ophthalmoplegia with bilateral ataxy, which is termed 
Nothnagel’s syndrome. The pyramidal fibres for the face leave the pyra- 
midal tract in this region of the tegmentum and may here be involved alone, 
causing bilateral spastic paralysis of the face. In the ventral portion of this 
region of the brain stem are the crura cerebri with the third nerve, perforating 
each crus to emerge upon its inner side, and the optic tract running round the 
crus from the geniculate bodies to the optic chiasma. A lesion of one crus 
will cause hemiplegia of the opposite side and paralysis of the third nerve on 
the same side. This pathognomonic localising combination is known as 
Weber’s syndrome. Situated a little more dorsally, a lesion of the crus will 
produce ophthalmoplegia of one eye with tremors and inco-ordination of the 
opposite limbs. This is known as Benedikt’s syndrome. Extension of a 
lesion outwards from the crus will cause tract hemianopia, in which tlie half- 
fields are completely involved, with no light reaction from the blind fields. 
Interference wdth the fillet may cause hemiansesthesia. 

Pons and M edulla. — In these regions the motor and sensory tracts, the 
cereb^SIaf peduncles,' XSe cranial nerve nuclei, and the outgoing cranial nerves 
are closely packed together, and the signs resulting from destruction of these 
will be varying combinations of spastic paralysis, ataxy and sensory loss — 
from interference with the long conducting tracts — in the body and limbs, 
with nuclear and peripheral nerve palsies and anaesthesia in the region of the 
face. If the lesion is unilateral the body and the face will be affected on 
opposite sides, causing the crossed paralyses ” or “ alternate paralyses ” 
of lesions of the brain stem, of which facial palsy with contralateral hemi- 
plegia, trigeminal palsy and sensory loss, and vagal palsy with contralateral 
hemiplegia are usual varieties. From the smallness of the brain stem lesions 
most often involve both lateral halves of this structure, and bilateral symp- 
toms result. Lesions of the brain stem below the oculo-motor nuclei, cause 
small pupils (pontine myosis) from cutting off of those nuclei from the spinal 
cord, whence the tonic dilator of the pupil — the cervical sympathetic system — 
emerges. Glycosuria may occur from interference with the vasomotor 
centre, and involvement of the respiratory centre is frequent. 

CERERELjuaM. — Lesions of the lateral lobe of the cerebellum produce a 
serteS’^'pIiysical signs which are so characteristic that they can hardly be 
overlooked in any patient who is well enough to respond to the necessary 
tests. These signs are not always all of them present in any given case, nor 
in one patient at any given time. Cerebellar signs often vary in degree from 
time to time. They are as follows : 

1. Nystagmus, with a long-range slow movement on conjugate deviation 
to the side of the lesion, and a short-range much quicker movement on 
looking in the opposite direction. Lesions of the middle lobe give a nystag- 
mus equal in both directions, and sometimes nystagmus may be absent. 

2. Hemiataxy on the side of the lesion. It is dynanaic ataxy ; that is 
to say, it becomes obvious only when the patient moves, and is due to the loss 
of postural tone, of which the cerebellum is the central organ, and which is 
essential to the accurate co-operation of the synergic muscles. There is no 
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loss of the muscular sense or sense of position, and, therefore, no change on 
closing the eyes, and Romberg’s sign is absent. 

3. Loss of unconscious balancing movements. No attempt is made 
unconsciously to recover balance when this is upset. It is done consciously, 
and is therefore late and slow, and the patient can be pushed over easily. 
This sign is often conspicuously seen when the patient is wal king, wh en the 
arm of the normal side makes the usual to and fro movements with eac h g tep, 
but the other arm, though hypotonic, hangs motionless. This sign Is oi the 
utmost importance when present, as a true indication of the side of the 
lesion. 

4. Hypotonia or unusual flaccidity of muscles on the side of the 
lesion. 

5. Dysdiadokokinesia or inability to perform any rapid alternate move- 
ments upon the side of the lesion. The test is easily performed by asking 
the patient to extend the arms with the fists closed, and rotate them rapidly. 
The inability upon the afiected side becomes at once apparent. 

6. Attitude. When standing or sitting, the patient naturally assumes 
a position in which the occiput approximates to the shoulder on the side 
of the lesion, and the face is turned slightly to the opposite side. The 
homolateral leg is slightly abducted so as to broaden the supporting 
base, the spinal column tends to be concave to the affected side, and the 
shoulder on that side is held higher and a little in advance of the opposite 
shoulder. 

7. Gait. This is often described as reeling, staggering or drunken, bui 
it is often slow and careful, though clumsy. The affected leg makes less 
excursion than the sound leg, as if it were not trusted. When attempting 
to walk in a straight line, tlie patient tends to walk in a curve towards the 
side of the lesion, and he tends to fall to that side. 

8. Unwillingness to look to the side of the lesion, although the ocular 
movements are perfect, may be a conspicuous and important sign. 

9. In a few cases a peculiar strabismus known as the “ skew deviation ” 
is seen — one eye looks up and in, and the other down and out. 

Jn acute and irritative lesions of the cerebellum, such as vascular lesions, 
severe vertigo, forced movements of rotation whicJi always turn the patient 
so that his face on the side of the lesion is in contact with the pillow, and 
severe vomiting occur. When the lesion is in the middle line, and especially 
when it extends into both lateral lobes, the signs are bilateral, and there may 
be ataxy of articulation, resembling that of disseminate sclerosis. The deep 
reflexes are variable : at one time diminished, at another exaggerated. The 
superficial reflexes are not affected ; the plantar reflexes are of the flexor 
type. 

10. Lateral recess. Tlie angle formed by the po.sterior surface of the 
petrous bone and the tentorium is a common situation for neurofibromata 
which grow usually from the eighth nerve, but occasionally from the seventh 
and from the fifth nejrve, and press into the lateral lobe of the cerebellum. 
A highly characteristic clinical picture results, of slowly oncoming nerve 
deafness, unilateral signs of cerebellar involvement and some peripheral 
facial spasm^ to which are sometimes added facial weakness and tinnitus. Such 
tumours are not of great size, and therefore headache and papilloedema are 
often absent or occur late. 
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INTRACRANIAL TUMOURS 

Under this heading are grouped all new formations which encroach upon 
the intracranial space, and which produce the familiar pressure symptoms 
and local symptoms of tumour, though some of these are not, strictly sf>eaking, 
neoplasms. 

etiology. — The brain is actually the most common seat of new-growth 
among all the individual organs of the body. At the National Hospital, 
London, 500 cases were admitted in 9 years, and Cushing reports a similar 
number in his clinic in the same period. 

Age . — Cerebral tumour may occur at any age, but it is relatively un- 
common in the very young and in the very old. It seems to be considerably 
more common in the female sex. The relation between cephalic trauma, and 
the first appearance of symptoms of cerebral tumour, is one which occurs 
much too often to be ignored, though it is likely, In many of the cases in 
which this relation exists, that the blow on the head has simply served to 
bring a pre-existing tumour into symptomatic prominence, either by causing 
oedema or haemorrhage in its substance, or vicinity. It must be remembered 
in this connection that a cerebral tumour may exist for long periods without 
definite symptoms. For example, a patient oT ours had siinered with rare 
attacks of epilepsy, commencing with a complicated visual aura, for 17 years. 
AfteT natives in the West Indies had attempted liis assassination by bom- 
barding his head with cocoanuts, many of which struck him, and rendered 
him unconscious, he developed urgent symptoms of intracranial tumour 
without localising signs. On the history of visual fits of 17 years’ duration, 
Sargent explored the corresponding occipital region and came immediately 
upon a large growth of the right occipital convexity. 

Pathology. — A short account of the nature of intracranial tumours in 
order of the frequency of their occurrence here follows : 

Gliomata . — These are by far the most common of brain tumours. They 
are essentially ectodermal tumours, taking their origin from any part of the 
primitive ectodermal tube, its developments and vestiges, wliich ultimately 
make up the central nervous system. They may occur, for example, in the 
remote coccygeal region, from rests there remaining of the primitive neural 
tube. The gliomata must therefore be strictly separated from sarcomata, 
for the latter arise from mesodermal, and not from ectodermal structures. 
The glioma grows from the brain substance, and is usually a soft, rapidlv- 
grovnng very vascular tumour, and in its vessels degenerative processes 
afeliable to occur, causing thrombosis and hcemorrhage, while in its vicinity 
and substance acute oedema is very prone to occur. The importaijce of 
these t hree associates of cerebral tumours, acute oedema, haemorrhage and 
thfombosis, and especially of acute oedema, can hardly be overestimated 
in the causation of increased intracranial pressure, siuiden appearance or 
exacerbation, or sudden reim ssiojo^ of symptoms, in cases of cerAral tumour. 
Acute oedema, occurring in the vicinity of a previously symptomless and 
structurally obsolete tumour, no larger than a marble, has caused death 
within a week of the first symptom twice in my experience. Gliomata 
are ^ten ^ffuse with no sharp limit separating them from normal Brain 
tissue. They may grow between and displace the nerve elements, causing 
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little interference with their function, until degeneration or vascular lesions 
occur in the tissues of the tumour. On the other hand, it is important to 
remember thej maj be strictly encapsulated. In the absence of degenera- 
tive clianges and of vascular lesions within its substance, the glioma resembles 
the greyish red of cortical tissue in colour, and in consistence it is not unlike 
the normal brain, so that when not encapsulated it may be very difficult to 
distinguish from the surrounding brain tissue, when exposed at operation 
or at autopsy. The glioma, like other brain tumours, does not metastasise, 
hut when it is exposed to the cerebro-spinal fluid by rupture of its surface, 
grafts may be washed off, which may cause fresh growths in the course of the 
corebro-spinal fluid, and especially in the pockets of the nerve roots in the 
s|)inal theca. The same event may occur when other primary brain tumours 
become similarly exposed to the cerebro-spinal fluid. 

EndotheliorruUa . — These are the next most frequent of all the true intra- 
cranial tumours. They grow commonly from the endothelial lining of the 
meninges, much niore rarely from tio. endothelium of blood . and lymph 
V'cssels ; but they frequently become deeply embf‘dded in the brain substance, 
though they are always strictly limited from and detachable from it. They 
tnay involve and cause great thickening and deformity of the skull case. 
These tumours are intrinsieahy ])enign. They grow slowdy, and in Cushing's 
opinion are the most favourable of all for operative removal. 

Sarcomata . — These tumours are firmer in structure than the glioma, and 
are always strictly limited and encapsulated. Not infrequently they are 
of cranial origin, and arise in the diploe, and may enlarge the skull externally, 
and give evidence of their presence and situation by being pal pa ble and 
visible upon the ^lurface of the skull. Sarcomata found within the brain 
substance are usually of metastatic origin, and show the characters of the 
original tumour. 

Carcinomata. — I'hese occur as metastascs most commonly from mammary 
cancer ; they are often multiple and frequently show cystic degeneration. 
Primary oaifiim jru>ta..ulJjl£u lung, and of the kidney are particularly prone 
t o give rise to metastases in the brain. 

Sometiriies ■ called “mother of pearl” tumours, on 
account of their glistening appearance, are found in oonneetion with the 
ba.sal meninges. Their origin i.s uncertain. They are either of slow growth, 
or run a syrnptomless course. They consist of a greasy, greyish, friable 
and more or less laminated mass, made up of layers of a closely packed 
mosaic of flat ]>olygonal cells. The tissue is necrotic, and contains no blood 
vessel. s. 

Among tile rarer tumours of the brain may be mentioned dermoid tumours, 
teratomata, chordomata, which arise from rests of the anterior end of the 
primitive nolochord and are found below the base of the brain, lipomata, 
fibromata, neuromata, neuroblastomata, consisting actually of undifferenti- 
ated nerve cells, enchondromata, angiomata and psammomata. 

Cysts . — Cysts of the following nature may occur — (1) Congenital inter- 
peduncular or pituitary cysts, which arise from a pharyngeal rest in connection 
with the development "dUthe pituitary gland ; the resulting signs are those 
of pituitary insufficiency, together with those of pressure upon the optic 
cliiasma. (2) Simple serous cysts which are presumably the remains of 
soft tumours, which have become completely degenerated. (3) Tumours 
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containing cysts, presumably on the way to the formation of the above. 

(4) Blood cysts, tlie rare results of haemorrhage which has become arrested. 

(5) Cyat3 result from softenip g afte.rl . diabolism — a^d^i^hrombosis. 

When occurring in the young, these cysts may lose every trace of their 
original origin, and form thin-walled cavities, containing colourless fluid, 
often extending from the ependyma to the pia mater, and involving tlie 
whole thickness of the palhum. They are termed “ porencephaly.” 

(6) Cys tic dist ension of the ventricles from obstruction, which forms locahor 
general ,Jiydtocephaly. These are met with in connection with tumours 
in any situation and result from adhesive meningitis, particularly syphihtic 
meningitis. (7) Dermoid cysts. (8) Parasitic cysts, of which the more 
common is the bla3def~w6rm of the tapeworm, Tcenia solium^ which is 
called, on account of the thickness of its wall, cysticerMS celfufosae. They 
are usually multiple, and choose the region of the fourth ventricle as their 
site of predilection. They may be multiple in the basal meninges, and 
constitute a “ cysticercus meningitis.” It is usual for these cysts to shrink 
and to become calcified and obsolete in from 3 to 6 years. Less commonly, 
the hydatid of Tcsnia echir^^ is found. It is usually single, may 
reach a large klze arid present the signs of a slowly growing tumour with 
eosinophilia. 

Infectiom granulomata . — Tuberculomata are more common in tlm young; 
but they may occur at any age. They vary in size from that of a millet 
seed to that of a hen’s egg, and are more often found in the posteiior. fossa 
of the skull than^ above the tentorium. When large, coagulation necrosis 
and caseation occur in the centre, and on section the t umour presents a dry 
yellowish crumbling or even diffluent centre, with a greyish-red peripheral 
growing zone, where are located living tubercle bacilli and actively growing 
I tubercles. The tuberculoma has an important aspect in connection with 
I operation for extirpation. They are often .situated favourably for extir- 
pation, yet in every case where this operation has been performed the patient 
has succumbed to tuberculous meningitis, often after recovery from an 
apparently completely successful operation. Such a tumour recognised on 
decompression should be left severely alone. 

Syfhdloma. — This is not a common intracranial tumour. It grows most 
commonly from the meninges, and is therefore a surface lesion, though it may 
burrow deeply in the brain tissue. It is most commonly found above tlie 
tentorium. It is occasionally very hard in consistency, and tends in many 
cases to scar and become obsolete. It is sometimes impu.ssible to distinguish 
this tumour from a tuberculoma without the aid of the micioscope and tlie 
serum reaction. 

Actinomycomaia and tumours from .streptothrix infection occur in very 
rare cases. 

Symptoms. — An intracranial tumour may produce symptoms, either by 
raising the intracranial pjcessure (general symptoms), or by involving elements 
of the nervous system, of which the loss of function can be exteriorised (focal 
symptoms). Such symptoms may be in large measure produced by certain 
secondary processes occurring in the vicinity of the tumour, such as oedema 
and vascular lesions, and the s ubsidence of acu te oedema so produced may 
give rise to dramatic amcHorat^n oi sym^ dSt^g p nderTi^a^menU^ 
otherhand, oedema of the brain may give rise to the climcarpi^iire of cerebral 
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tumour, when no tumour exists, as was frequently seen from contusions, 
concussions and bullet wounds during the Great War. Further, a cerebral 
tumour may exist, even of large size, without raising the intracranial pressure, 
and without causing focal symptoms. Consequently no symptoms whatever 
arise, and the existence of a tumour is a post-mortem discovery. Or a tumour, 
after remaining latent perhaps for years, may give rise to the rapid develop- 
ment of symptoms, usually from the occurrence of oedema in its vicinity. 
It is owing to the occurrence of this oedema that tumours of small size may 
give rise to severe and rapidly fatal symptoms. Thus patients may present 
themselves with (1) Tumours which give absolutely no recognisable evidence 
of their existence, and are found post mortem — ^this event seems to be more 
common in advanced age, and in subjects with hard arteries ; (2) tumours 
which give focal symptoms alone without evidence of increased pressure — 
this again is met with more often in advanced age, and when arterial 
disease is present; (3) tumours whi ch g jye ge neral manifes^tions^of 
increased pressur^ bu{ — these are always supratentorial 
in si lliatib h. an3 3o not occupy those regions (JfThlThemlsplierQS with "known 
and^exteriorised function ; (4) tumours wKcIi give typical signs both of 
increased pressure an3 of focal destruction — these are the most commonly 
occurring ; and (5) the symptom-complex, both general and local, of tumour 
may be brought about by the occurrence of cerebral oedema from any cause 
when no tumour is present. It is important to realise that all tumours for a 
varying time after their commencement must fall into the first ^roup of 
symptomless tumours. 

General Manifestations. — These symptoms are the result of raising 
of the intracranial pressure, and accordingly fail when there is no considerable 
raising. Therefore they tend to be co nspic uou sly ab sent in _the slowly | 
growing tumour^ nf angl e, in all tumours of the brain! 

stem, in Infiltrating tumours of the ceiitrillfi OVUle, and also for some unknown* 
reason in advanced age and in the subjects of marked arterial dwi^se. They 
consist in the following" '8T^8T~ T^piiroed^^^^^ . headach e , v omiting , iflaa-jai.. 
vivacity and mentol drowsiness, ^asal irritation, gi3 3lp^ . aT^ration of 
pulse^rate, of blood^ressur^ferre^piratTon, and general convuTsion. 

Pajnllcedema . — This is by far the mosF cdhstanRy^pw of all the 
general manifestations. It is frequently present for a long time without 
headache or vomiting ; but, on the other hand, it is rare to meet with either 
conspicuous headache or vomiting in the absence of papilloedema, and there- 
fore this may be judged the si gn of increasing intracranial pressure. 

It fails to appear sometimes even witb greatly increased intracranial pressure, 
as in hydrocephalus ; but this is explained jx?rhaps by the deterring effect 
upon its occurrence, of direct pressure upon the optic chiasma by a distended 
infundibulum. This is only seen in the hydrocephalus of chiidu ; in adults 
papilloedema is invariably present wuth active hydrocephalus. Papilloedema 
appears to be a stasis oedema of the nerve-head owing to the increased intra- 
cranial pressure forcing the cerebro-spinal fluid into the meningeal sheath 
which invests the optic nerve, and into the perivascular spaces which accom- 
pany the central vessels of the nerve. The nerve sheath becomes distended, 
and venous stasis occurs. On ophthalmoscopic examination the earliest 
changes are increased redness of the disk, distension of the veins, loss of 
distinctness of the nasal margin of the disk, with disappearance of the physio- 
s'. 
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logical pit. As the process increases the whole margin of the disk becomes 
lost. It enlarges in area, and becomes visibly swollen and presents the 
of a as seen from above. The point of emergence of 

the vessels, at the centre of the d isk, b ecomes buried ^ 
whicEnD^uis*ll3b"airover^t^ ^isl^ an(l taking a form oetermined by the 
radiatragnfferve fi&ils, giv^TEe"3isfe the appearance of being striated in a 
radial fashion, like a chrysanthemum. A similar exudate may rupture the 
membrana limitans interna in little droplets at the macula, and coagulating 
as it comes in contact with the vitreous humour, produce the characteristic 
radially arranged macular figure of “ macular fan,” exactly similar to that 
seen in renal disease. The venous congestion of the retina leads to multiple 
hasmorrhages, which infiltrate along the radially arranged nerve fibres, and 
for this reason are flame-shaped. With the outpouring of mueh -exudation, 
the disk becon^ es white. In the cgurse of Jime the hiemorrhageigL JjjecQJpac 
white flame-shaped_. 9 car 8 , the whole dTsETac^^tracts, the swdlmj^, dis^pears, 
and the"(3isk Feconaes whi^ flat and atropliip, and distioguiehed^only from 
that of primary bpKc atfop by the scarred remains of the exudate at 
its edge, producing^ a fluffy outline like that o£-.tcu;n.,QQ^ 
the vess els and at tlic_ceiitre. In the early stages of papilloedema, ev^~ 
though there Be considerahle swelling of the disk, vision may be little impaired. 
As the process increases however, in proportion to the degree of the swelling, 
to the amount of the exudate, and to the length of time the papilloedema has 
lasted in a severe condition, vision becomes impaired, and blindness results. 
Peripheral constriction of the visual fields, large pupil and dimness of vision, 
are the signs that, if the papilloedema be not speedily relieved, blindness will 
certainly result. Perfect vision may be retained for a time, even with a 
I high degree of papilloedema. So important is papilloedema in the diagnosis 
I of tumour of the brain, that it is necessary to bear constantly in mind all 
f other causes which may give rise to it. 

Papilloedema may occur in certaii^ general intr acran ial conditioua other 
than tumour. In meningitis it occurs as a Tate sign, and rarely before the 
tenth day, and as so many cases of meningitis do not survive so long, it is 
chiefly met with in the more chronic forms, such as tuberculous meningitis, 
and untreated cases of meningococcal meningitis. Abscess may also cause 
papilloedema ; but it is by no means common in this condition. It may 
occur, too, in every variety of encephalitis, traumatic, poliomyelitic and 
lethargic, but only in exceptional cases. 

Apart, from intracranial disease papillcedema occurs in the following 
conditions: (1) Local conditions of the retina and optic nerves. In con- 
nection with tuberculoma of the retina in the neighbourhood of the disk, 
the most intense papilhndema may be found. Retrobulbar neuritis occurring 
close behind the di^ may cause a similar condition, especially if it be of a 
syphilitic nature. Septic conditions of the ethmoidal oells, sphenoidal sinus, 
etc., may also cause papilloedema. In these three conditions the papillcedema 
is often unilateral, but in any of them it may be bilateral. (2) ^nal disease 
may give a retinal picture of intense papilloedema, macular figure and hcemor- 
ihages, sometimes quite indistinguishable from that due to tumour. This is 
often seen in the small white, ladney of young subjects, and sometimes in 
small red kidney, but there is no form of renal disease, even including tuber- 
culous, amyloid and lardaoeous kidney, in which papillcedema has not been 



INTRACRANIAL TUMOURS 


1411 


observed. (3) AnsBinic states of every kind sometimes give rise to papill- 
CBdema, even of severe intensity. This occurs most commonly in chlorosis. 
We have seen the sight lost in one eye, and seriously impaired in the other, 
as the result of atrophy after papilloederna in a severe case of chlorosis. As 
regards groups (2) and (3), it is essential to emphasise the facts that papill- 
oedema, headache and vomiting may occur as a symptom-complex, both in 
rerial disease* and in anaemic states. More than ope case of sim^^^ 
has been dec omp ressed for tumour. (4) Septicaemic conditions, anS esp^i- 
ally those producing arthritis. Of these infective endocarditis is the most 
common ; but it has occurred with every form of septicaemic arthritis, and 
even in cases of acute rheumatism. (5) Further, papilloedema has been 
noted in connection with tumours, and with compressions and fracture- 
dislocations of the cervical cord, and also with acute myelitis. 

The retinal changes in diabetes are always, and those in renal disease 
often, distinguishable from papilloedema resulting from increased intracranial 
pressure. In dia^tes the change is essentially a haem orr hagic retmitis fronoL 
degen eration o F ve ssels, sometimes with mj^-lo okirig exud^on m circinate 
in jcenal of papilla and 

retma, wdth har^morrliages and whii^ pat^es far away IrQm tbe disc.’^ 
papilloedema resulting from increased intracranial pressure is alw^s bflliteral, 
though it may appear in one eye before the other, unless there be l<Si 
pressure ujwn o^japtic -nerve, which always delays or prevents papilloedema 
apj)earing in that eye. Otherwise, an earlier commencement upon one side 
is of no localising value whatever. 

Headache , — It has been proved beyond dispute that the brain iteelf 
and the pia>arachnoid are insensitive to pain. It is probable that the head- 
ache of cerebraT tumour is due to irritatl^ df the tern^ations of the trigemi- 
nal nerve in the dura naater and bones of the skull from stretching and pressure, 
when the intracranial pressure is high. On the other hand, headachee due 
to abnormally low intracranial pressure, such as may follow upon the removal 
of cerebro-spinal fluid by lumbar puncture, etc., are probably due to venous 
congestion of the same tissues, or to stretching of dura mater by displace- 
ment. After detraction of the fifth nerve by Gasserectomy, headach e neyer 
a ^in Qocurs upon that sjdel TXe compete” r^ of headache after a success- 

fuldecompression, is proof that pressure is the jJUirimpojla^ 
causation. Small and slowly growing tumours therefore give rise to little 
or no headache, and this is especially true of the slowly growing tumours of 
the cerebello-pontal angle and of tumours of the brain stem. The latter, 
however, may cause obstruction of the aqueduct of Sylvius or of the fourth 
ventricle, with secondary hydrocephalus, and may then be productive of 
severe headache. The sensation may vary from a mere feeling of fullness of 
the head to the most agonising pain. It is more often remittent than con- 
tinuous, and may be absent for long periods together. It is rarely localised 
to any definite region, except when the growth actually involves the bone, 
or when pressure has caused local thinning of the bone, when local pain and 
tenderness on pressure may occur. Usually it is referred indefinite^ to the 
fr ontal or to the occipitp or to the vertica l regiom When occipita l it may 
be assqpated j^ith anb stifiness oi tb^nj^k, and head r^^cSorir~”7rEw 

is due to a general pressure effect^ and does not indicate anyTiocalisation. 
Headachejmay be en^el^ even in the presence of severe papilloedema, 
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It may precede the developnieut of papilloedeina, but more often it is later 
in its appearance. 

Vomiting . — Only two-thirds of all cases of intracranial tumour present 
vomiting as a symptom. It rar ely occurs in the absence of the two chief 
signs of increased intracranial pressure, papilloedenia and headache. When 
the headaches are severe, it may be associated with much nausea, and the 
attacks are often referred to by the patient as “ bilious attacks.” Usually 
a result of increased pressure, it may be directly produced by lesions of the 
cerebellum, irritation of the vestibular nerve, and by the visual disorientation 
resulting from diplopia. As a symptom of intracranial tumour it hardly 
deserves the cardinal importance which has been assigned to it in most 
descriptions of this disease. 

Loss of vivacity and mental drowsiness . — Even when intellectual capacity 
shows not the slightest impairment, there is from the first onset of symptoms 
a loss of vivacity, a slight heaviness and an absence of restlessness and irrita- 
bility, which is of value in diagnosis. It is almost unheard of for a tumour 
patient to sufier from insomnia. As the symptoms increase, so do heaviness 
and drowsiness, though a perfect but slow cerebration may persist until the 
latest stages of the disease. 

Nasal irritation . — The patients suffering from intracranial tumour at the 
National Hospital, London, during the past twenty-five years, have been 
noticed to rub their noses with such frequency as to render this circumstance 
a sign of real diagnostic value. The patients do not complain of nasal irrita 
tion, but will be seen frequently to rub the tip of the nose with the hand as if 
to relieve irritation. The sign seems to depend upon increased intracranial 
pressure for it occurs in a few conditions other than tumour, in which the 
pressure is markedly raised. 

Giddiness . — Though this is an inconstant sign, it is often met with, and it 
may be due to vestibular irritation, when it amounts to an actual vertigo, or 
it may be a sense of general unsteadiness. It is met with most often in sub- 
tentorial tumours, but may be quite a general symptom when very high pressure 
exists. Vertiginous attacks comparable to those occurring in Meniere’s 
disease, are only met with when acute lesions of the cerebellum are present. 
It is important that tinnitus occurs rarely as a sign of intracranial tumour. 

Convulsions may occur as the result of the general disturbance of blood 
supply from high intracranial pressure, and are perhaps akin to asphyxial 
convulsions ; they may occur irrespective of the situation of the growth. 
Such convulsions from general pressure occur late in the course of the case ; 
early convulsions always have a localising value. They are of uncommon 
occurrence when the tumour is situated beneath the tentorium. 

Blood-pressure, pulse-rate and respiration . — There is a compensatory in- 
crease of the blood-pressure for every raising of the intracranial pressure, 
so that the cerebral circulation may be kept going. The failure of such 
compensation is often the cause of the sudden death which occurs in tumour 
cases. The pulse-rate is in the inverse ratio of the blood- pressure, and, there- 
fore, of the intracranial pressure, and the pulse is slower than normal, where 
pressure is above normal. Respiration tends to be slow, and when the 
physiological condition of the intracranial contents is much disturbed, it 
tends to become irregular, grouped, and may show the wax and wane of 
movements which bears the name of Cheyne-Stokes respiration. 
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Focal 8 — These have been fully described in the section upon the 
localisation of lesions of the brain. In connection with localisation, however, 
it is important to recognise certain ppssibl^^^^jmtC^^ in making a 

diagnosis. Blindness from papilloedema prevents any localisation by means 
of the visual functions. Papilloedema usually causes at one stage great 
peripheral constriction of the visual fields which might be attributed to a 
bilateral lesion of the»nuaeus, and it may cause altitudinal hemianopia, i.e. 
blindness of the upper half of both fields, by sagging of the exudation into 
the lower part of the retina. Jacksonian epilepsy may occur in long-standing 
cases without any relation to the position of the tumour. 

Paralyses of cranial nerves are serious pitfalls. They are of value in 
localisation when occurring early, and in association with alternate hemi- 
plegias, and paralyses of thejeighth, ninth^ tenth, eleventh and twelfth are 
always of sure localising value. Paralysis of the sixth cranial nerve, perliaps, 
should alwaysTe Sisregarded as a localising sign for the following reasons : 
When the intracranial pressure increases from the presence of a growth, the 
first effect is that any superfluous cerebro-spinal fluid, of which there is 
normally very little, is expelled from the skull. Later, with further increasing 
pressure, since the only escape from the rigid skull is by its only opening, the 
foramen magnum, the medulla and cerebellum arc pushed backwards towards 
the foramen magnum and come to fill up this aperture as with a cork. In 
all long-standing cases of increased pressure, the cerebellum will be found on 
autopsy, and especially when hardened in situ, to be deeply marked by the 
edge of the foramen, part of the cerebellum and medulla actually occupying 
the spinal cord. We have found part of the cerebellum pushed down in the 
form of a jelly bag, lying as low as the third cervical vertebra. Corking up„pf 
the fora nien jmagn uni in thi^ waj' offers a marked impediment to the now of 
cerebro-spinal fitiid, and is a most important factor in t^e producti^^f 
hydrocephalus, secondary to tumour. A vicidu's circle is set up, TorTJie greater 
the block ing of the foramen magnum by the pushing back of the cerebellum 
and medulla, the greater is the retention and therefore the pressure above 
the obstruction, llearing this in mind the immediately fatal effects which ^ 
have followed lumbar puncture in long standing cases of high intracranial 
pressure will be at once understood and for ever avoided. This shifting back- 
wards of the medulla and cerebellum will cause stretching of those cranial 
nerves attached to the medulla, in proportion as they are directed antero- 
posteriorly, and take a straight course between their attachments to the dura 
mater and their origin from the medulla, and of these the sixth nerves wdll be 
most affected, and afterwards the third, seventh and fifth in that order. These 
nerves will not only be stretched, but are subject to the increased pressure 
also, and they may accordingly cease function simply as the result of the 
increased pressure. Nor is this all, for the cerebellum, squashed down into 
the spinal canal, may too show signs of abrogation of function. The following 
case well exemplifies the occurrence of false localising signs, with long-standing 
pressure. A man aged 24 years came under observation totally blind from 
complete optic atrophy following papilloedema. He had had general symp- 
toms of intracranial tumour for 18 months. He presented bilateral cere- 
bellar signs, jnore marked on the right side, and right paralysis of the seventh 
nerve. He bad had two Jacksonian attacks, commencing in the right arm. 
No history of any cerebellar symptoms could be gathered from the history of 
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the first year of his illness. Notwithstanding a warning, an operation for 
decompression of the subtentorial space was performed, with an immediately 
fatal result. An extradural tumour was found in front of the tip of the right 
temporal lobe. In this case, all the late developing signs were of false local- 
ising value. 

Diagnosis. — The differential diagnosis of intracranial tumour has to be 
made — (1) from other conditions causing papilloedeina, (2) from other condi- 
tions causing headache, and (3) from other local lesions causing local signs 
within the brain. Renal disease, conditions of severe anaemia, encephalitis 
and meningitis may on occasion gave rise to a combination of all three of 
these, very easily confused with the papilloedema, headache and vomiting 
of cerebral tumour. 

Hydrocephalus is only distinguishable from intracranial tumour by the 
enlargement of the head which takes place in young subjects, but when the 
skull is rigidly closed, the symptoms are identical with those of a non-localis- 
able tumour. 

Intracranial abscess is not often confused with tumour, when it has an 
obvious cause in the vicinity of the brain, from bone disease, or an embolic 
cause at a distance, such as ulceration of the lung. It is an acute disease 
and rarely develops an increasing papilloedema. Accuracy in the early 
diagnosis of tumour cases depends upon the pertinacity with which every 
case of headache, every case of “ fits ” and indeed every case which shows 
any nervous symptom whatsoever, is systematically examined for signs of 
organic disease, and importantly upon that skill and practice with the 
ophthalmoscope which is so easily acquired with patience and a little deter- 
mination. The presence of a tumour having been determined, the necessity 
is to localise it. This can be done with an accuracy which approaches 
certainty in recent cases of tumour situated anywhere below the tentorium, 
provided that the condition of the patient admits of adequate examination, 
and even in half-comatose patients accurate judgment may lead to brilliant 
success. For example, in a case recently in the National Hospital with 
intense papilloedema, the patient was seen for the first time more than semi- 
comatose and half-moribund, and not in a physiological condition for examina- 
tion. Yet the extreme hypotonicity of his limbs on one side, as compared 
with the other, led to the immediate and successful removal of a tumour 
of the lateral lobe of the cerebellum. 

Above the t§jitjoiium.lTO n^ay be difficult or impossible to localise. 
So far as decompression is concerned the least TnfficatlSfi, EoweveT^^^s^^ 
should determine the position of decompression. The external surface of the 
head should be carefully examined, and especially after it has been shaved, 
for now and then important indications of the position of a tumour may be 
afforded, for tumours may grow from the bone, or when internal may cause 
local absorption of the bone, and bulging of the skull. 
should not be omitted, though it does not often afford impoS^a^Tnlormation. 

The determination of the nature of a growth is one of great difficulty, 
except in metastatic growths, when the primary growth has been discovered. 
Even where the serum reactions for syphilis or definite tuberculosis are present, 
the nature of a growth must remain one of probability and not of certainty. 

Especial care must be taken not to assign a growth to a syphilitic origin 
because the administration of mercury and iodides relieves or even removes 



INTRACRANIAL TUMOURS 


1416 


the eifriQptams. We have on five occasions performed autopsy upon such 
apparently cured cases, after an interval of from 1 to 2 years, and we found 
sarcoma twice, elioma twice and tuberculoma once. 

Course and Prognosis. — An intracranial tumour usually causes in- 
creasing symptoms, which progress with exacerbations and remissions, until 
papilloedoina ends in blindness, and until the pathological intracranial 
condition becomes incompatible with even vegetative existence. At any 
time death may occur from vascular lesions, acute oedema or sudden raising 
of pressure. Tumours occasionally become obsolete — thus a tuberculoma may 
become scarred and calcified, and a glioma may become calcified or cystic ; 
but this result is too rare for consideration within the grounds of practical 
[>er8pective. The ave rage durat ion r arely exceeds a year after t he diagnosis 
h as become possible. 

Treatment. — In every case, whatever be the nature of the tumour, 
the regular administration of mercury, preferably by inunction, and of iodide 
of potassium is likely to lessen the severity and to slow down the course of 
the symptoms, and it should be used as an initial palliative measure in every 
case after the blood andcerebro-spinal fluids have been examined for syphilitic 
reactions. In syphilitic cases a cure may be effected, but such a cure occurs 
as a rule only in cases of syphilitic hydrocephalus from adhesive meningitis, 
which have simulated tumour. Massive cerebral gummata are not easily 
removed by treatm ent, and some of them are so hard as to be pracfTH^ 
uninbuenced by antF-syphidtic treatment. Pain and vomiting may be 
relieved admirably with the various analgesics of the coal-tar series. When 
intracranial pressure becomes so high as to cause agonising pain, pul selessn ess 
and iiapendjUG^j^ .dcflth, mor phi ne in full doses will always relieve, and it 
is not dangerous. Convulsions should b^T ttymbated with administration of 
b romid es. The painful, "dangerous and incapacitating symptoms of cerebral 
tumour — pain, sudden death, blindness and increasing torpor*-result from 
increased pressure upon the brain ; and if that pressure can be safely relieved, 
pain disappears for good and all, the sight is saved, and mental torpor Is 
much lessened. This relief can be obtained by the operation of decom- 
pression, which by removal of the bone of the skull widely over the site of 
the growth, and the severance of the hard membrancis, allows the tumour 
to bulge and grow outwards beneath the scalp, and frees the brain perman- 
ently from pressure. This operation should be undertaken in every case 
where localisation is certain, and where the tumour is in such a position that 
decompression will give relief, as a palliative measure to relieve headache 
and to prevent blindness, and it should be performed before the paj^illoedema 
has put the patient within any risk of blindness. If, by good fortune, a 
removable tumour is found at the operation for decompression, and can be 
removed without too much damage to brain and vessels, the operation 
becomes a radical curative one. Decompression is inadmissible in tumours 
of the brain stem, for it does no good, and when secondary hydrocephalus is 
associated, it is highly dangerous. When no localisation can be made, and 
the general symptoms are very urgent, decompression should be made far 
back and upon the right side over the hemisphere. It is made on the right 
side to avoid injury of the left convexity producing aphasia, and far back 
to avoid hemiplegia. It is by no means a light matter to decompress far 
away from the situation of the tumour, since the tumour will tend to shift 



1416 DISEASES OF THE NERVOUS SYSTEM 

End grow towErds the opening in the skuJI End produce disfistrous effects 
in the wEy of tissue dislocation, vescuIef lesions and (Bdema ; but where no 
locElisation can be made, these results must be risked in the attempt to relieve 
the symptoms. Decompression is fraught with considerable danger to life, 
which becomes much greater the longer it is delayed. In decompression below 
the tentorium, the bone is removed both above and below the line of the 
lateral sinus, so that if hydrocephalus be present, as is so often the case, the 
supratentorial pressure can be relieved at any moment by tapping the lateral 
ventricle through the occipital lobe. The margin of the foramen me gnu m 
is cut away, so as to obviate the blocking effects of the prtssure cone. 

No attempt must be made to remove a tuberculoma which is found on 
decompression, however favourably it may be situated for removal, since any 
disturbance of its seat results invariably in tuberculous meningitis and death. 
On the other hand, tuberculous tumours not unfrequently become obsolete 
after decompression. 


HYDROCEPHALUS 

Definition. — The term hydrocephalus ** denotes a regular distension of 
the ventricular system of the brain by the accumulation of cerebro-spinal 
fluid vnthin it ; and this distension is associated, sooner, or later, with an 
expansion , pi jbhe^cr^^nial bones and enlargecaept of the skull. 

Hydrocephalus was formerly divided into acute and chronic, acute 
being applied to the condition of tuberculous meningitis. But since any 
marked degree of ventricular distension is unusual in that affection, and 
enlargement of the head very rarely occurs, this term has fallen out of use. 
In the majority of cases in which general atrophy of the cerebral tissues 
occurs, fluid accumulates both in the ventricles and in the sub-arachnoid 
space ; but such compensatory enlargement is not to be regarded as, in any 
sense, of the same nature as true hydrocephalus. Such accumulation of 
fluid is found in cases of cerebral diplegia and general paralysis of the insane 
in children, and it also occurs in the brains of old people. It is merely the 
result of wasting and shrinkage of the brain-tissue, and the accumulation of 
fluid takes place in order to fill up the space which is vacated within the rigid 
skull. 

The enlargement of the head, which is not uncommonly found in rickets, 
nas no connection with hydrocephalus. It is probably the result of mal- 
nutrition joLfiranijJ_b^ which grow irregularly, and, being unduly soft, 

yield some what to tlie intracranial pressure. In rare cases of moderate 
degree, ventricular distension has been met with, but the enlargement of the 
head is never progressive, and the symptoms of hydrocephalus are absent. 

According to their clinical aspect, cases of hydrocephalus may be placed 
in one of three groups — (1) congenital hydrocephalus, in which the enlarge- 
ment of the head is present at the time of birth ; (2) acquired primary 
hydrocephalus, which may appear at any period of life ; and (3) secondary 
hydrocephalus. Under the name of secondary hydrocephalus may be 
grouped together all cases in which there is obstruction in the usual path 
by which the cerebro-spinal fluid leaves the ventricular cavities, or to the 
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venous outflow from the choroid plexuses. But it is by no means clear that 
such obstruction is the sole or even the important agent in producing the 
ventricular distension. 

Etiology. — Hereditary influences are of importance in the causation 
of congenital hydrocephalus. This disease frequently afiects several children 
of the same parents, and it may even appear as a striking family disease, 
affecting members of several generations of the same stock. Thfe wnters 
have on two occasions seen hydrocephalic twins. Spina bifida, men[pg!(^g^ 
and liydrpnjyelia are of frequent occurrence in„§§Pi^ation with this disease, 
and a rxeatedL-and irregular development of the brain stem and cerebellum 
are the rule. Among other bodily deformities not infrequently associated 
with congenital hydrocephalus, may be mentioned harelip, cleft palate, 
talipes, rectal and testicular ectopia and imperfor^ anus. Consa ngu inity 
of parents and^parental alcoholism have been recorded, and s yphnis seems 
to uave a definite connection with certain cases of congenital h y drocephalus. 
In the majority of syphilitic cases, the morbid anatomy of the hydrocephalus 
presents no special feature. In a few cases definitely syphilitic lesions of the 
ependyma in the region of the brain stem have been found. The causation 
of primary hydrocephalus occurring after the time of birth is often obscure. 
The majority of the cases occur in childhood, yet no period of life seems to be 
exempt. History relates that Dean Swift died of this malady at the age of 
70, after having suffered from symptoms for 3 years. In children, acute 
infective diseases, and especially gastro-intestinal infections, may occur as 
antecedents of hydrocephalus. In adults, syphilis stands in important 
relation in certain cases, some of which have been examined pathologically. 
In 3 of such cases there was evidence of old syphilitic disease of the brain, 
but no obstructive lesion by which ventricular distension could have arisen 
mechanically. A history of traumatism, such as a severe blow or fall upon 
the head, a short time prior to the onset of the symptoms, is obtained so 
frequently as to have led to the description by certain authors of traumatic 
hydrocephalus as a special variety. There seems to be little doubt that 
injury may be the immediate cause of the appearance of symptoms, and 
that it is not always merely coincidental. 

The causes of secondary hydrocephalus are, first, the sclerosing forms of 
meningitis, especially posterior basic and epidemic meningitis, very rarely 
tubercular ; secondly, intracranial neoplasms encroaching upon the ventri- 
cular system, especially tumours of the brain-stem and subtentorial region ; 
thirdly, adhesive phlebitis of the cerebral blood-sinuses. 

Pathology. — Hydrocephalus is immediately due to an excess of cerebro- 
spinal fluid present in the cavity of the central nervous system. Such 
accumulation may result from the over-productiQu of cerebro-spinal fluid 
by the epithelial lining of the nervous canal, from an ol^tnictiop of those 
paths by which the fluid leaves the ventricles to enter the arachnoid space, 
or of the channels by which the fluid returns to the blood stream. Our 
knowledge concerning the origin and fate of the cerebro-spinal fluid, and of 
the manner in which it circulates, is at the present time far from complete. 

It appears to be secreteji.^ Jbj of the n^icyi^ u a ca y l, 

especially by that portion overlying the choroid plexuses of the ventncl^. 
In some cases of cerebral tumour, a part of the lateral ventricles may be 
completely cut off by the growth from the general ventricular cavities, gener- 
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liUy the tip of either the anterior or posterior cornu ; and in such circum- 
stances the isolated portion of the ventricle does not necessarily become 
distended. This fact would suggest that the cerebro-spinal fluid is chiefly 
secreted in the region of the choroid plexus. There are three pairs of choroid 
plexuses, situated respectively in the floor of the lateral ventricles, hanging 
from the roof of the third ventricle, and in the roof of the fourth ventricle. 
Cerebro-spinal fluid secreted in these regions is supposed to leave the nervous 
canal and enter the arachnoid space by certain apertures where these spaces 
communicate. Such communications exist in the region of the anterior 
perforated spots, in the region of the posterior perforated spot, and, 
lastly, in the thin roof of the fourth ventricle. The latter are comparatively 
large apertures, and are three in number, one being situated dorsal to the 
opening of the central canal of the spinal cord nf and 

the other two are placed one over each lateral recess of the fourtli ventricle 
(foramina of Luschka). 

Ehtenng ^he suhdural space, the fluid is absorbed by the vessels of the 
Pacchionian bodies and by the vessels of the meninges generally. 

There are certain strong arguments that much of the cerebro-spinal fluid 
is absorbed in the lower part of the theca spinalis. Further, it is the rule in 
human subjects, where blood has escaped into the subdural space of the 
cranium as the result of injury or operation, to find blood clots around the 
nerves of the cauda equina, when opportunity is afforded for examining such 
cases at an early period after the extravasation has occurred. A further 
argument in support of the stream of cerebro-spinal fluid from brain-case 
to theca is that in certain cases of cerebral tumour, as a result of general 
pressure, the cerebellum and medulla become pushed down and plug the 
foramen magnum. Distension of the ventricle and urgent symptoms immedi- 
ately follow, while no cause for such distension, other than filling up the 
foramen magnum, is discernible. 

The quantity cersbrOTSpin af iluid present in the normal human subject 
is quite small, probably le§s than 6cym It comes ancTgoeras the volume 
of the central nervous organs expands and contracts under the influence 
of the blood-pressure and of the relative calibre of the cerebral vessels. In 
80 doing, the intracranial, pXjBSSUXfL is kept jalmost constant. When the 
subdural space is opened, the amount of cerehro-spinal fluid which may 
escape in the course of 24 hours is great, amounting in some cases to several 
gallons. It is improbable that secretion takes place as rapidly in the intact 
subject, and it may be that the copious draining of the fluid, when the dura 
mater is opened, is simply the expression of the natural mechanism for 
raising the lowered intracranial pressure to the normal. 

According to the results of the investigation of the central nervous organs, 
cases of hydrocephalus fall into two groups. In one, the ventric ular dis ten- 
aion is the result of^aJknown antecedent morbid condition, either menin^tis 
or sOmeTiSm of intracranial growth, and tKe mecliamVn^ of its production, 
in part at least, is the obliteration of the usual paths of flow of the cerebro- 
spinal fluid. In addition, strangling of the veins collecting blood from the 
choroid plexuses may cause congestion and consequent transudation. The 
s econd group comprises those cases in which the hydrocephalus is apparently 
i diopathic, the veins and the outlets of the cerebro-spinal fluid being free. 
There is always some departure from, the normal to be found in the structure 
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of the ej3endyraal liniDg of the ventricle, and sometimes the change is 
very marked. Meninmtis is apt to be followed by hydrocephalus in pro- 
portion as recovery from the initial disease occurs, in proportion as 
cicatrisation follows the inflammatory process, and in proportion as the 
aflection of the covering of the fourth ventricle tends to cause obliteration 
of the foramina of Magendie and Luschka ; and, further, in proportion to 
the amount of ependymal cicatrisation that may result. When blocking of 
the posterior foramina occurs, the only path of exit for the cerebro-spinal 
fluid is by the fine canals in the perforated spots. These, when patent, appear 
to be inadequate to prevent a relative increase of intraventricular pressure, 
for they are frequently found so enlarged in cases of hydrocephalus as to 
admit a fine probe. More frequently, however, they too are easily sealed 
by the inflammatory process, and a gradually increasing general ventricular 
distension thus results. 

Not infrequently the vascular supply of the large choroid plexuses of the 
lateral and third ventricles is interfered with by cicatrisation following 
inflammatory processes which, spreading between the cerebrurn and cere^ 
bellum, have extended to that double fold of pia arachnoid which extends 
into the groat transverse fissure of the brain and separates the lateral and 
third ventricles, th(‘ velum interpositum. This membrane carries the great 
choroid plexuses, those of the lateral ventricle upon its upper surface, and 
those for the third ventricle upon its under surface, and lying between its 
folds are the veins of Galen which convey the blood from these plexuses to 
the straight sinus. Cicatrisation of the velum interpositum of necessity 
hinders the blood flow in the veins of Galen, and there being no anastomosis 
with the superficial cerebral veins, the result is an increased production of 
fluid by the congested choroid plexuses. In the hydrocephalus following 
meningitis the phenomena above described often coexist. It will follow 
from the above statements, that hydrocephalus is not a sequel of the more 
acute and rapidly fatal forms of meningitis, but of the more chronic and 
indurated forms, when these affect the posterior fossa of the skull, namely, 
epidemic meningitis, posterior basic meningitis aud syphilitic meningitis. 

Tumours of the brain cause hydrocephalus in the majority of cases by 
simple mechanical obstruction of the channel of exit of the cerebro-spinal 
fluid. The growth is usually situated in the mid-brain or pons, and, either 
by pressure or actual involvement, occludes the Sylvian aqueduct. Less 
commonly, pressure upon the brain stem from a growth in the immediate 
neighbourhood may cause the same result — for example, a tumour of the 
fifth nerve pressing upon the pons. Tuiagur8^.whiclL,M^e. 
which grow jApidly are more bable to obstruct the aquedugt than those 
which are^oh or which grow slowly. "“It may be remarked in this place that 
in the majority of cases of cerebral tumour of long standing some dilatation 
of the ventricles is found post mortem, yet the growth neither involves nor 
presses upon the aqueduct, but may be situated in the frontal or tenaporal 
lobe, or may oven be extra-medulla^ and growing from the skull in the 
anterior fossa. The degree of distension is usually not great, and it involves 
all the ventricles. Sometimes, however, the distension is extreme and the 
outward manifestations of hydrocephalus are present. 

The quantity of fluid which is found in the ventricles after death varies 
greatly, a usual quantity being from 15 to 20 ounces. In long-standing 
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oases with great cranial enlargement, very largo quantities have been met 
with, and in one instance recorded by Esqiiirol as much as 720 ounces were 
found. The characters of the fluid do not differ greatly from those of normal 
cerebro-spinal fluid. lU to 1010 . It is clear, 

colourless or slightly yellowish, and the reactlcm It contains a 

very small g^uantity of albumin and a 'cdinparatively l ar ge.. q.u aR.tjty of 
alkaline cjilprides. 

The dilatation of the lateral ventricles is always more extensive than 
that of the third ventricle, and is usually symmetrical upon the two sides, 
and it affects the body of the ventricle more than the cornua, so that the 
central cortex is the most thinned. Sometimes one lateral ventricle is much 
more dilated than the otlier, and one of the horns may present extensive 
enlargement while the others are less affected, no cause being apparent for 
this irregularity, such as occlusion of any of the interventricular passages. 
The foramina of Monro ure greatly enlaj^ii^ and the anterior pillars wasted. 
The anatomical limitations and markings which are normally seen upon the 
walls of the ventricles become less obvious and often unrecognisable. 

The ependyma is sometimes thickened, generally shining, and the network 
of subependymal vessels stands out obviously. The choroid plexuses are 
hypertrophied and thickened in less acute cases, but they may be found small, 
flattened and bloodless in acute cases. The dilatation of the ventricles 
occurs chiefly at the expense of the white substance of the^bemiaphere, the 
cortex and central ganglia being less affected. The convolutions are flat- 
tened, and the sulci indi.stinct or unrecognisable, according to the degree of 
drsiension. The thickness of the cerebral substance is much reduced, and 
especially in the region of the central convolutions, where in severe cases 
it may measure a few centimetres only. The corpus callosum is greatly 
wasted. In advanced cases, the cerebral hemispheres have the appearance 
of a thin-walled sac, which collapses entirely when the contained fluid is 
allowed to escape. The aqueduct of Sylvius may be much dilated, and when 
this is the case, the fourth ventricle shares in the general ventricular disten- 
sion, the cavum cerebelli being especially enlarged. In many cases, however, 
the aqueduct and the fourth ventricle are not markedly distended. In 
a few cases, the aqueduct has been found closed, as if by antecedent adhesive 
ependymitis. The posterior part of the cerebellum and the medulla are 
passed down as a plug into the foramen magnum, and there is constantly 
a well-marked constriction in the posterior inferior part of the cerebellum, 
caused by the pressure of the bony ring of the foramen magnum. The 
theca spinalis and its processes into the intervertebral foramina may be much 
distended. 

Tb^ fiQndyti q^ 9 ! t he pial roof of the fourth ventricle is of great importance, 
considering T£e widely-held opinion that hydrocephalus is of obstructive 
origin. In congenital and in primary hydrocephalus there may be some 
thickening of the ependyma, both of the roof and of the floor of the fourth 
ventricle, but there is no. blocking of the posterior foramipj^. Where hydro- 
cephalus is secondary to the presence of intracranial tumour, the growth 
may be situated in any position, either above or below the tentorium, and is 
not necessarily in such a position as to cause direct obstruction to the flow 
of the cerebro-spinal fluid. Sometimes, the lateral ventricle may be com- 
pletely divided by a growth, and then the isolated portion of the ventricles 
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is sometimes found distended, and sometimes empty. Tumours, which 
directly or indirecti the foramen of Monro . aiid 

invariably associated W^itb liydrocephali^^^^ 

^lioraa of the po^ most fr^uent. 

when hydrocephalus is secondary to meningitis, there is usually much 
meningeal cicatrisation about the roof of the fourth ventricle at the anterior 
and posterior perforated spots, and about the edge of the tentorium, where 
the veins of Galen enter the straight sinus, and extend forwards along these 
veins in the velum interpositum. The ependyma is usually thickened and 
shows evidence of past ependymitis. 

Sjrmptoms. — The clinical manifestations of hydrocephalus fall into two 
groups, which result, respectively, from the effects of the abnormal intra- 
cranial pressure, first upon the brain-case, and secondly upon the nervous 
structures. In the congenital form, the enlargement of the head is the first 
noticeable feature ; and this is true also of some cases of acquired hydro- 
cephalus in young children. In most cases of acquired hydrocephalus, on 
the other hand, the nervous symptoms are first in evidence — namely, per- 
sistent headache, vomiting, mental impairment, convulsions and sometimes 
papilla?d(‘ma. The evidence of cranial enlargement may succeed these 
symptoms, and the older the subject^ and consequently the more resistant 
the c ranial walla, the more severe are the nervous symptoms, and the Tater is 
the cranial enlargement in appearing. In some cases of congenital hydro- 
cephalus, enlargement of the head takes place during intra-uterine life, and 
it may be so great as to make delivery impossible without destruction of the 
head. More frequently, the cranial euiijrgement, not noted at the time of 
birth, becomes evident.durijug the first few weeks of life. 

Enlargement of the head is the most striking feature of hydrocephalus 
in children. The increase usually affects all the diameters of the cranial 
cavity, and is most marked on the vertex and least at the base. Trousseau 
compared the opening out of the cranial bones, wliich occurs as the head 
enlarges, to falling back of the petals of an opening flower. The forehead U 
large, rounded, and projects forwards ; the temporal fossae are obliterated, 
and the parietal eminences earned backwards. The vertex is often somewhat 
flattened, as also may be the occipital region. The direction of the extgnial 
auditory meatus alters with the increasing size of the head ; normally directed 
obliquely forwards, it comes to look directly inwards, or even obUquely 
backwards in severe cases. The head is frequently asymmetrical. Tn young 
children the sutures may be widely open, and then there is marked b ulging 
along those lines and at the fo ntane llfis. The skull may attain enormous 
dimensions, and many examples are recorded in which the circumference 
has been from 60 to 90 cm. The face is charac^ristically con- 

trasting markedly with the forehead. Wasting of the facial subcutaneous 
tissues and retarded development of the maxilla and mandible often render 
this contrast still more striking. Bulging of the orbital plates of the frontal 
bone presses down the eyeballs, so that the pupils become more or less covered 
by the lQwer_.lid8, and a band of the sclerotic m ay be Be^een the 

iris and the up per lid. The hydrocephalic child often uses his hands to de - 
press the clieeks, and so draw down the lower lids out of ^the ppsltionJn which 
they impair the line of vision. The hair of tji^ head becomes sc^y, the 
subcutaneous veins of the scalp are often greatly developed and distended^ 
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and aometiraes a vortex of distended veins radiates from the region of the 
anterior fontanelle. The generaljautrition is poor, and bodily development 
retarded, in proportion to the severity df tlie effect of the intracranial pressure 
upon the nervous system. Auscultation may reveal a cephalic bruit, but this 
is neither a characteristic nor a constant sign in hydrocephalus, for it is fre- 
quently met with in rickety children, and may be present in a normal subject. 

The nervous disorders which appear during the course of hydrocephalus 
are both variable and inconstant, and acute symptoms are of rare occurrence, 
if the disease appears at an age at which the sl^U is still yielding. On the 
other hand, if the ventricular distension commences when the growth and 
ossification of the skull are complete, the nervous symptoms which arise are 
very severe, and resemble closely the general effects of intracranial growths. 
In secondary hydrocephalus, the symptoms due to this condition emerge 
from those of the preceding meningitis or sinus thrombosis, or are blended 
with those of the coexisting intracranial growth. 

In children, the nervous symptoms of hydrocephalus, whether it be con- 
genital or acquired, may be summed up in the following list, the symptoms 
being frequent in the order in which they arc enumerated : convulupu, 
mental failure, spastic paxAiy^ of the limbs, headache, optic atrophy, 
nystagmus, vomiting, papilloedema. There is no constancy in the occurrence 
01 these symptoms. Convulsion may not occur at all, and mental acuity may 
be unimpaired. Spastic weakness occurs in less than one-half of the cases, 
whilst optic atrophy is met with still more rarely, and papilloBdema is dis- 
tinctly unusual. 

Convulsio 7 i ,‘ — While it is to be borne in mind that the whole course of 
hydrocephalus in children may run without the occurrence of convulsion, 
yet in the majority of cases this symptom is conspicuous. In some of the 
post-natal cases the symptoms of cerebral disorder are ushered in by con- 
vulsion, and it is probable that such convulsions are the immediate ex- 
pressions of the morbid process, of which the primary hydrocephalus is 
the final result. The convulsions which recur at intervals throughout the 
course of the majority of cases of hydrocephalus result from a condition of 
functional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usually general, with 
loss of consciousness. A preceding aura is rare. Local commencement of 
the spasm, which becomes general, associated with loss of consciousness, 
is not infrequently observed. Local convulsion without loss of consciousness 
(Jacksonian epilepsy) may occur repeatedly in some cases, and may lead to the 
erroneous diagnosis of a gross local lesion in the cerebral cortex, and especially 
is this error likely to occur when hydrocephalus is secondary to intracranial 
tumour. 

The explanation of the occurrence of such local convulsion is that the 
effect of the pressure is not equally distributed upon the cortex, — the central 
region tends to suffer earlier and in greater degree than do other regions, — 
and that some locus minoris resistentics loses its functional stability earlier 
and in greater degree than does the rest of the cortex. All degrees of mental 
reduction occur, from the least noticeable to complete idiocy. The more 
severe forms of mental impairment are met with in congenital cases, and 
especially when cerebral agenesia, porencephaly and teratological defects 
are associated. Th'C psychical reduction is less prominent the greater the age 
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at which the symptoms commence, and, as a rule, the intelligence is far greater 
than the severity of symptoms (cranial enlargement, paresis, etc.) might lead 
one to expect. Cerebration is usually slow and the disposition placid, and 
periods of somnolence are of common occurrence. 

The effect of long-continued ventricular distension in many cases is to 
cause degeneration of the pyramidal system, and, according to its degree, the 
latter entails bilateral spastic paralysis with contracture. The first signs of 
the onset of this event are exaggeration of the deep reflexes, and the change 
in type of the plantar reflexes from the flexor to the extensor response. The 
lower extremities are affected earlier and to a greater extent than are the 
upper, and at one period of the disease a case may present the picture of 
cerebral paraplegic rigidity comparable with that of Little's disease. The 
upper extremities are affected later. The paresis of the limbs is almost 
always symmetrical and equal upon the two sides. Sensibility is generally 
normal. 

Vision is interfered with in a considerable proportion of the cases. The 
enlargement of the infundibular portion of the third ventricle, by pressure 
upK>n the inner borders of the converging optic tracts, may cause bitemporal 
hemianopia with atrophy of the nasal portions of both optic disks, this condi- 
tion subsequently progressing to complete blindness and complete optic 
atrophy. More often the increased intracranial pressure causes atrophy 
of the optic tracts and secondary atrophy of the optic disks. 

In other cases, optic atrophy is the result of pa pill oedema. In late child- 
hood and in adult life [^apillcedema is the rule, and optic atrophy seems always 
to be consecutive to this. Strabismus is commonly present in congenital 
cases, and it is most frequently convergent. Nystagmus is met with in the 
subjects of hydrocephalus who are blind from optic atrophy, and it is of 
frequent occurrence in long-standing cases in which spastic paresis is well- 
marked. In the latter case, it is probably a spastic ocular manifestation 
indicative of the degeneration of the cortical motor neurons subserving eye 
movements, and it is a feature of the same order as is spastic paresis in the 
limbs and trunk. 

Headache is often complained of, and especially during the early days 
of illness in acquired cases, but this symptom never dominates the clinical 
picture in children, and is never so severe and persistent as that arising from 
the presence of an intracranial growth. Cerebral vomiting is of compara- 
tively rare occurrence. 

When one considers the profound anatomical alterations which take place 
in the advanced stages of the disease, the occurrence in some cases of unusual 
symptoms indicative of interference with the functions of the cerebellum, 
brain stem and cranial nerves is easily explicable. Unilateral or bilateral 
ataxy, vertigo, deafness, anosmia and paralysis of cranial nerves, are the 
most important of such unusual symptoms. 

The signs of failure of the nervous system as a whole usher in the fatal 
result in severe oases. For some days or perhaps weeks before death, hebe- 
tude may become profound ; spastic paresis gives place to flaccid paralysis 
with muscular wasting, the deep reflexes disappear, and the sphincter mechan- 
ism loses its control and subsequently its tone. 

Hydrocephalus which commences in late childhood or in j^dultlife presents 
an aspect widely different from that just described. At these periods of life, 
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the bones of the skull are firm and resistant, and the sutures resist for a long 
time before yielding to the increased intracranial pressure. The general 
symptoms are acute, and the course of the disease is often rapid to a fatal 
i termination. There is usually no enlargement of the head to aid the diag- 
\ nosis, and the symptoms — headache, vomiting and papilloedenia — resemble 
those of a non-localisable intracranial growth. "" 

The head^he Is severe lind usually paroxysmal, and it may be so intense 
as to cause sudden death, while, not infrequently, the sufferer loses all control 
during the paroxysms. Speaking generally, the headache is of much greater 
severity in adult hydrocephalus than in intracranial growth. Similarly, 
vomiting is apt to be more severe and persistent than that associated with 
cerebral growth. In many of the cases, a fatal result occurs before enlarge- 
ment of the head, and before cerebral degeneration has produced further 
signs of spastic paresis than an increase of the deep reflexes, foot clonus and 
the change of the plantar reflexes to the extensor type. General convulsions 
and attacks of coma are not rare. 

Diagnosis. — Where enlargement of the head is manifest the diagnosis 
of the disease presents no difficulties. The large head of rickets is easily 
distinguishable from hydrocephalus by its different conformation, by the 
association of the other signs of rickets, by the absence of nervous symptoms, 
by its non- progressive nature, and by the results of anti -rachitic treatment. 
The distinction between the pritnary and the secondary forms of hydro- 
cephalus in children should present no difficulty, if a correct history of the 
early symptoms can be obtained. The initial manifestations in the primary 
form are slight, and cannot be confused with those of meningitis or of sinus 
thrombosis. Intracranial growths which cause early and marked hydro- 
cephalus are situated in some part of the brain-stem from the third ventricle 
to the medulla, and growth in such a position must of necessity produce such 
early pathognomonic localising signs as to leave no excuse for erroneous 
diagnosis, save imperfect observation. 

The advent of ventricular distension in the course of intracranial growth 
is generally to be detected by the occurrence of widely spread bilateral signs 
such as bilateral spasticity, bilateral ataxy, general convulsion, and cnlargi- 
ment of the head. In the primary hydrocephalus of childhood, the disease 
is not distinguishable until the head begins to enlarge. 

In adults the absence of cramal enlargement in most of the cases makes 
it impossible to separate the malady with certainty from intracranial growth. 
It must be borne in mind, however, that headache, vomiting and papill- 
edema of rapid progress are not necessarily signs of intracranial growth, 
but inay be the symptoms of primary hydrocephalus. 

Prognosis. — This depends upon the cause of the hydrocei)halu8, upon 
the degree of severity of the symptoms, and upon whether it is progressive 
or not. In all severe and progressive cases the prognosis is hopeless, and 
the same is true of hydrocephalus secondary to inoperable neoplasm. In 
some of the slighter cases, both of the congenital ana of the acquired form, 
the process becomes arrested, and the patient may attain to adult life with 
the possession of all his faculties. In cases in which the disease becomes 
stationary, the prognosis as regards mental capacity and the continuance of 
recurring convulsion has to be considered. If the mental capacity at the 
time of arrest is fair, it is not likely to deteriorate further, unless epilepsy is 
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established. When mental reduction is marked at the time of arrest, a 
great degree of improvement cannot be reasonably expected. 

Treatment. — While some cases of hydrocephalus cease to progress, and 
the symptoms disappear permanently under medical treatment, a like result 
has occurred in cases in which no treatment has been applied. 

The importance of syphilis in the aetiology of hydrocephalus suggests the 
employment of anti -syphilitic treatment, and it is certain that the applica- 
tion of mercurial ointment to the head seems to do more good than any other 
measure, while tlie administration of iodide of potassium in full doses seems 
to benefit a few cases. The beneficial effect of the administration of mercury 
occurs not only in the syphilitic cases, but in all. 

The results of surgical interfexence for the relief of pressure and to attempt 
the re-establishment of a. « way out for the cerebro-spinal fluid have been, up 
to the present, so unfavorable, that many writers and authorities consider 
such measures unjustIHaHe. It must be borne in mind, however, that in 
severe and progressive cases one is dealing with a necessarily fatal malady, 
and a few encouraging results have been published, which appear to justify 
further investigation. Paracentesis of the ventricle is both useless and 
dangerous, for when relief lollows the operation it is only temporary, and 
where cerebral tension is very high an immediately fatal result may super- 
vene. Repeated luQxbar puftctairaia.jayiy^ in the earlier days ; but this 
is only possible in cases in which the theca is in free communication with 
the ventricular apace. 

Various operations have been performed for the purpose of re-establishing 
communication between the ventricular and the sub-arachnoid space. The 
fourthLJVcntricle has been gra ined and occlusion in its roof rendered patent, 
the trephine, opeiiijpig being made through the occipitsr bone ; this operaiion 
has not been attended with successful results. An aperture has been made in 
the corpus callosum via the anterior fontancllc, with the object of establi.shing 
permanent communication between the lateral ventricle and the sub-arachnoid 
space. None of the many operative procedures which have been attempted 
for the relief of this malady have given particularly brilliant or uniform 
results, although there may have been occasional recoveries, even in advanced 
cases. 


ENCEPHALITIS 

Acute Encephalitis 

Acute inflammation of the brain occurs under widely different clinical 
associations. It may occur as a primary disease or as a complication of 
known infective processes, affecting the system locally, generally, or as an 
associated event in diseases of the meninges. As a primary condition it is 
met with in the form of the Hrine-Medin disease or pohomyehtis, and as 
lethargic encephalitis. It is the constant result of trauma to the skull, if 
this be sufficiently severe. It is found as the result of infection of the brain 
with pyogenic organisms, either from local sources in the neighbourhood of 
the brftin (Peptic bone disease), or from pysemia, and may be then either 
suppurative (brain abscess) or non-suppurativc. Infections by many of 
the specific fevers may cause it, and especially measles and scarlet fever. 

9 ° / , 
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Acute encephalitis may occur in rare cases as the sole manifestation of cerebral 
syphilis. In all forms of meningitis there is some degree of extension of the 
itiflammatioii into the brain tissue, and this assumes an important degree 
in tuberculous meningitis, and sometimes in epidemic meningitis. The 
symptoms common to all forms of encephalitis are the general symptoms 
of severe intracranial disease — headache, sornnplence, conia, irritability, 
convulsions^ delirium and vQpiiting; and, in addition, local symptoms of 
irritation and paralysis, which are determined by the position and extent 
of til e lesions. 

Traumatic Encephalitis 

As the result of a loca l blow upon the head or from the general con- 
cussion of sand-bagging or bursting of high explosives, the “ commotio 
cerebrahs ’’ causes tissue disruption or bruising, which is immediately 
followed by hsemorrhage both on the surface and in the substances of Mie 
brain tissue, by oedema with much swelhng, and by a general inflammatory 
reaction, which may go on to suppuration if a punctured wound or other 
event allows of the access of micro-organisms. The haemorrhage and CBdema, 
and particularly the oedema, are the causes, on the one hand, of the deepening 
local symptoms which are often observed after injuries to the head, and on 
the other hand, of the increasing general signs of cerebral loss of function, 
such as increasing coma and failure of resjuration. The local raising of 
tissue tension in the region of the local injury tends to evascularise the region 
of the lesion, and increase the permanency of the damage. The general 
raising of the intracranial pressure results from the swelling and hfismorrhage. 
The important indications to which these considerations point, are that the 
chief danger of death and an important cause of persistence of local symptoms 
is a raised intracranial pressure, and that in every case where local or general 
symptoms are severe and increasing, craniectomy should be performed for 
its relief. This is the more important because, in such cases, the presence of 
haemorrhage gradually accumulating between the dura and the bone from 
rupture of a meningeal vessel can never be excluded, and because intra- 
cerebral and meningeal haemorrhages can be drained, or the resulting clot 
removed. The lumbar puncture in these cases shows a bloodstained fluid. 
It is remarkable how little “ commotio cerebralis ” may result from the 
passage of a high velocity bullet through the brain and skull. 

Suppurative Encephalitis (Intracranial Abscess) 

.£tiology. — Suppuration within the brain substance is never primary, 
but the result of extension of infection from neighbouring tissues or by the 
blood stream from foci of infection in distant organs. In rare cases, the 
focus of original infection is undisco verable. 

The following are the important causal factors : 

1. ^rauma . — In the case of penetrating wounds the missile may be 

source of the infection. Lacerated wound with fracture may allow of 
infection from the surface or from the middle ear, nose or pharynx. In 
these cases, meningitis often occurs in addition to abscess. Though not 
traumatic in a strict sense, any local lesion of the brain may become a locus 
resi^a|entifiB min oris for the settl ing down of suppurative organisms deriveS 
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frozn the blood stream, and in this way abscess has followed upon vascular 
lesions and the lesions of primary encephalitis. 

2. Extension from injected regions in the immediate vicinity. The im- 
portant cause of infection is any form of infective disease in the bones or 
soft tissues of the skull, calvarium and surrounding regions. C^^ries of the 
petrous bone from middle ear disease is the most common cause, while 
septic conditions of the nasal cavities and their accessory sinuses, or of any 
of the bones of the skull, suppuration of the scalp, orbital cellulitis and 
carbuncle pf the neck are other causes. The exact manner of advent of 
the infection into the brain substance may differ in difierent cases. It may 
be by a septic thrombosis of a vein communicating between the infected 
region and the brain, or by extension along lymphatics similarly communi- 
cating, or by direct extension, as when the temporal lobe becomes adherent 
to the tegmen tympani, or it may be trans- meningeal by the direct trans- 
ference of organisms across the meningeal space, without general meningitis 
occurring. That this latter mode of infection is a common one is suggested 
by the facts, that when the primary disease affects the upper surface of the 
petrous bone, the abscess is in the temporal lobe, and when the posterior 
aspect of the temporal bone is affected the abscess is in the cerebellum ; and, 
moat importantly, in all these cases of abscess from extension, the cerebro- 
sjiinal fluid shows the presence of polymorphonuclear leucocytes, thus 
showing that the meninges have been infected, although no symptoms of 
meningitis arise. 

3. Pycemic Abscess of the brain does not often occur in sympto- 

matic pycemia. It may occur in infective endocarditis, and then multiple 
abscesses may be found. Sometimes in this condition multiple small spots 
of encephalitis, containing many polymorphonuclear cells but not definite 
abscesses, are met with. Much more commonly, abscess results from a single 
se.p tic embolus from chronic pulmonary infection, such as bronchi^tasis^ 
empyema and lupg abscess. In rare cases metastatic abscess may arise "from 
bone "disease, liver abscess and in the course of specific fevers. The micro- 
organisms responsible for the infection are usually strej^ococcus, pneunao- 
coccuB and staphylococcus, and often the infection is mixed. B. coli is agme- 
times found, and in rare cases atreptothrix and oidium albicans. 

Pathology. — The abscesses wliich result from local disease of the skull 
bones and surrounding tissues may be extradural, subdural or encephalic : 
in the first two cases they are invariably situated in the immediate vicinity 
of tlic antecedent seat of infection. The extradural abscess may reach a 
very considerable size and may burst externally, or into the meninges or 
into a blood sinus. The subdural abscess is confined in meningeal adhesions 
between the dura mater and pia mater. The contiguous surface of the brain 
is generally softened and has often disappeared, the abscess cavity extending 
deeply into the brain substance. This variety rarely has any capsule on the 
cerebral side. Encephalic abscess commences generally in the subsulpine 
white matter of the tempgral lobe, and lateral lobe of the cerebellum. In 
one-half of all cases the abscess is in the temporal lobe, and in one-third in 
the lateral lobe of the cerebellum. The remainder are divided between the 
parietal lobe, the pons Varolii and the frontal lobe, in order of diminiahing 
frequency. The size of the abscess varies up to that of a hen’s egg. A 
recently formed abscess is irregular in shape with ill-defined limits, but in 
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about 7 days it shows a definite capsule which may rapidly become of con- 
siderable thickness. The interior of the abscess cavity is usually of a greyish- 
green colour, and the pus is greenish and often foetid. The surrounding 
brain tissue is always oedematous and often softened. Rupture occurs in 
about one-sixth of all cases that are not afforded operative interference, and 
the rupture takes place most commonly into the ventricle and less frequently 
into the arachnoid space. 

Symptoms. — An encephalic abscess has its origin in inflammation, and 
constitutes, when developed, a foreign body within the skull. Death may 
result from the effects of continually increasing intracranial pressure and 
wide interference with cerebral function, or from spread of the infection from 
the abscess. The symptoms may be grouped in four classes — (1) those of 
local suppuration ; (2) those due to increased intracranial pressure ; (3) 
TbcaEsihg sign s dependent upon the position of the abscess ; and (4) those of 
terminal extension of the infective process. 

Tn extradural and subdural cases, the symptoms are generally acute and 
the course is rapid ; the signs of pressure are severe, whilst localising signs 
are rare and a state of latency is not observed. In the majority of encephalic 
accesses, on the contrary, the signs of initial suppuration are slight and are 
apt to be swamped by the symptoms of the preceding disease, otitis media, 
empyema, infective endocarditis, etc., and for this reason may be easily 
overlooked. A latent period in which symptoms are insignificant or com- 
pletely absent rnay foTIow, and last for weeks or months. In the end, the 
latent period is broken, ^either by a*n~acute^^'^^ symptoms, the result 

of extending infection, or the- aigns nf progresflive^Letracrania tumour 
arise. 

The general symptoms which are likely to appear when a brain abscess 
is developing of emerging from a latent condition are pyrexia, which may 
be associated with rigor, headache, vomiting, i rri ta b ili ty ,' 'V fi'fTT/Vo , drowsiness 
deepening into coma, slowing of the pulse, respiratory and cardiac irregu- 
larity, convulsions raredy, and papilloederna as a late sign. In addition, there 
is a leucocytosia of the polymorphonuclear variety in the blood, and a small 
numb^Tyf^Otymorphonubfeaf m the cerebro-spinal fluid in those 

I'l cases aming by;iextension*from disease of the crafiial bones, but not in inete- 
1 8tatrc"'aEsce83e8. The general sym'ptbms'vaxy much in their intenSty and 
I in the individual incidence of each of them, and in metastatic abscesses they 
may be almost absent, the local signs alone giving the indication that a 
i cerebral lesion is present. Headache is rarely absent, and may be intense 
I with spreading abscess. Vomiting is also an almost constant sign. Drowsi- 
i ness is one of the most valuable <5f all the indications when any cause for the 
I bSSSfibrence of cerebral abscess is present. Slowing of the pulse is also an 
I important indication of a rising intracranial pressure. Papill oedema occurs 
, 1 late, and is often not present in acute abscesses at the time when diagnosis 
Ms all-important from a surgical point of view. It rarely occurs until an 
abscess has been preseqt for a week, and is generally of Tow grade. With 
balf-IatbhU cEf qnic .abscesses, and with metastatic abscesses which attain a 
large fiz^ TTmaj be intense 

— (jfenerally speaking, the more recent and the abscess 

is the less a e unite are the local signs. In more chronic abscess, and in meta- 
static abscess, the local signs are usually more distinct. When there is a 



INTRACRANIAL ABSCESS 


1429 


local cause for the abscess this constitutes an important localising sign, 
since abscess forms almost always in the immediate vicinity of site of infec^ 
tion. Thus rhinogenic abscesses are situated in the frontal region, and otitic 
abscesses are almost invariably situated either in the temporal lobe or in tfep 
lateral lobe of the cerebellum of the same side as the ear disease. 

Metastatic brain abscesses may be situated anywhere, but they are more 
common in the region of distribution of the Sylvian artery, and in my experi- 
ence have been more coTn];n on the p oaterjoj pfirt of — that is, 

in the parietol and occipital^ jpb^s. Metastatic abscess is soii»Q,tii|i^8 , pre- 
ceded "B)Q[e4E5tei]^ of the emboli^ which gives rise to the abscess, 

such as local convulsion, local transient weakness or loss of consciousness, 
and such an event may precede the signs of abscess by many weeks. The 
local signs of lesion in the various regions of the brain are described in the 
section under that heading. Local diagnosis is often difficult owing to the 
condition of somnolence preventing the possibility of accurate examination. 
In these circumstances such slight signs as the absence of the abdominal 
reflex on one side, the presence of an extensor response in the plantar reflex 
of one side, or any aphaaic signs, are important indications of temporal lesions, 
and unilateral hypotonia and nystagmus and attitudes of cerebellar lesions. 
The initial signs and symptoms of encephalic abscess may lessen and dis- 
appear, and the abscess is said to become latent. The latency may be com- 
plete, or it may be broken by occasional headaches and transitory symptoms 
indicative of intracranial mischief. Much more commonly the abscess grows, 
and death occurs invariably in the absence of surgical interference, either from 
increasing intracranial pressure or from the rupture of the abscess, either 
into the ventricle, or on to the surface, with the production of general 
meningitis. 

Diagnosis. — In those cases where there is no local cause for the formation 
of an intracranial abscess by direct extension, and no distant cause known 
or discoverable for the formation of a metastatic abscess, diagnosis is difficult, 
and the distinction oj an a-bscess from a tumour can hardly be made with 
certainty. The presence of pyrexia and of a polymorphonuclear leucocytosis 
in the blood may suggest the diagnosis in some cases. Where however 
the common antecedent causes of abscess exist in the form of ear disease, 
etc., or suppurative chronic lung disease, the diagnosis is relatively simple. 
For example, the advent of local or general intracranial signs in a case of 
chronic bronchiectasis from the hrst leaves no alternative diagnosis. When 
ear disease or local septic conditions of the region of the skull are present, 
local and general intracranial signs are due either to men in gitis, a bsces s, 
sinus thrombosis, ostgQiEyglitis^ the. skull, or rarely to ac^e 

otitis. ... 

j yrpDingit^^ can be at once distinguished not only on account of the more 
irritative and rapidly oncoming symptoms, which differ somewhat from those 
of abscess, such as head retraction and rigidity of the neck, Kernig’s sign, 
delirium and tremors, but by the lumbar puncture which gives the turbid 
cerebro- spinal fluid, containing polymorphonuclear cells and organisms in 
quantity. It must not be lost sight of that an abscess at any stage of its 
formation may be complicated by the development of general suppurative 
meningitis. Si g qg^^Thrombosi s is usually accompanied by much oscillation 
of temperature, anolSyTep^atcd rigors and oedema, and tenderp^g^ Jn 
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region of the emissary veins of the blocked sinus may be present. The 
diagnosis of the latter conditioD is not of vital importance, and its considera- 
tion should cause no delay in summoning the aid of the surgeon. The pre- 
sence of any symptoms of intracranial disturbance, where tympanic septic 
disease exists, calls for immediate surgical interference, and tie snrjjeon, 
after cleaning out the diseased tympanum, completes the diagnosis by 
examining the lateral sinus, both the temporal lobes and the lateral cerebellar 
hemisphere, and proceeds to those measures which the results of his explora- 
tion indicate. Acute otitis media may give rise to severe intracranial sjmip- 
toms like those of meningitis, convulsions even occurring which may subside 
dramatically after perforation of the tympanic membrane, but it must be 
remembered that the chronic and not the acute forms of otitis give rise to 
septic extensioji.. t.Q,jihe b?am Osteomyelitis of the base of the skull extends 
froM chronic bone disease in th^'re^onofThe ear or nose. There is much 
pain in the base of the skull, and sometimes many cranial nerves are impli- 
cated at their foramina of exit. Skiagraphy will indicate the loss of bony 
structure. The malady is a chronic one, and usually ends in a terminal 
meningitis. 

Prognosis, — Cerebral abscesses with very thick walls and inspissated or 
even calcified contents have been found post mortem, many years after the 
presumed time of formation of the abscess. Spontaneous evacuation of an 
abscess through the diseased ear, or through a sinus in the area of the local 
disease causing the abscess, has been followed by recovery. It is probable 
that no abscess becomes permanently quiescent after it has given rise to 
Jlevere symptoms. The prognosis in cases of cerebral abscess, therefore, is 
ihat a fatal result will occur, unless successful surgical interference is possible. 
If the abscess is reached and drained, recovery often occurs rapidly, but this 
is never certain, for extensive perifocal softening, meningitis and sinus throm- 
bosis may occur. Moreover, a general suppurative encephalitis may extend, 
in spite of draining the abscess. 

Treatment. — The most rigorous prophylaxis should be employed that 
all patients sufEering from septic nasal and ear diseases, and infective disease 
of the scalp and cranial bones, shall not pass out of observation until such 
disease is beyond all doubt cured. The only treatment for developed abscess 
is exploration and drainage. The liability to the occurrence of septic menin- 
gfitis may perhaps be lessened by the administration of hexamine. The usual 
measures for the relief of pain should be employed. 

Acute Poliomyeutis (see p. 134 ) 

Lethargic Encephalitis (see p. 1 45) 


MENINGITIS 

Examination of Gerebro-spinal Fluid 

In the last years of the nineteenth century, Quincke brought into promi- 
nence the examination of the cerebro-spinal fluid withdrawn by lumbar 
puncture as a means of diagnosis of diseases of the nervous system, and so 
great has the value of this examination proved, that it is now a routine 



MENINGITIS 


1431 


method of investigation in almost every variety of nervous disease. The 
cerebro-spinal fluid is the secretion of the meninges, and in almost every 
condition of pathological changes in the meninges or of the sublying tissue, 
or of the meningeal vessels, important information is to be gained from the 
examination of this fluid. A fitting introduction therefore to a consideration 
of diseases of the meninges is a description of the normal secretion of those 
membranes, of the changes which occur in pathological states and their 
significance, and of the method of examination and of withdrawal of the 
fluid. 

The normal cerebro-spinal fluid is a clear colourless fluid which shows 
not the least trace of clot or flocculence on standing. It contains a minute 
trace of albumin which becomes no longer recognisable to the nitric-acid test, 
at dilutions of from 1 to 6, to 1 to 20. It also contains a trace of globulin, 
which disappears to the ammonium-sulphate test at dilution of 1 to 2. The 
normal glucose content is rather less than 01 per cent. There are normally 
a few lymphocytes not exceeding 6 per cubic millimetre. The lumbar 
puncture is made in the first interspinous space above a line joining the 
highest points of the iliac crests, which is the space between the third and 
fourth lumbar spines, or it may be made with equal rectitude in the space 
between the second and third lumbar spines. The needle should be intro- 
duced exactly in the middle line and at right angles to the surface, close to 
the upper spinous process of the interval used. Normally the fluid escapes 
drop by drop. If it runs rapidly or spurts out, this is an index of the increase 
of the cerebro-spinal pressure. Such an increase is met with in all meningeal 
inflammation, congestion and haemorrhage, and in increased intracranial 
pressure. 

INCREASE IN Protein Content. — This is of high importance, and occurs 
in all conditions of mem^gitis, and especially when the thecal space is ob- 
structed by tumour, pressure TErom without, or meningeal adhesions. Normally 
the protein content is from 0*01 to 0 ;02 per cent. In pathological conditions 
it may reach 0-8 per cent, or more. ’ A high protein content sometimes 
associated with xanthochromia, in the absence of cellular elements, is highly 
characteristic of thecal obstruction and is known as Froin's syndrome.” 
Lethar^ C eugepbalitis do.e&-notugii:e p,ny increase of protein. ' ^ 
^TOlfonns of poryneuritis (diphtherial excepted)life^bften accompanied 
by an increase of protein content. 

Xanthochromia is a yellow colour of the cerebro-spinal fluid, and it is 
met with when the spinal canal is obstructed by tumours of the coyd or 
meninges, or by external pressure. Occasionally the yellow colour may 
result from an old" extravasation’ of blood either into the arachnoid or into 
the central nervous system bordering upon the arachnoid, and is then due 
to hsematoidin. 

Spontaneous coagulation of the fluid is met with in some cases of ipenin- 
gitis, % hen there is spinal obstruction, and in polyneuritis of any nature, 
exce pt in d iphtherial neimtis.- 

Blood may occur from the pricking of a small vessel in the lumbar puncture, 
and it renders the fluid useless for cytological examination. This bleeding 
usually ceases after a few cubic centimetres of the fluid have been withdrawn, 
and it is easily distinguishable by centrifugalisation from blood admixture 
due to pathological conditions, for in the latter case the supernatant fluid 
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after oentrifugalisation is tinged yellow from haomolysis. Blood may occur 
from every condition of hsemorrliage, injury and encephalitis, and sometimes 
in meningitis. Blood that has been long shed into the cerebro-spinal fluid 
tends to become brownish and later yellowish. The red blood corpuscles 
are soon disintegrated in the fluid, but the white corpuscles persist. The 
leucocytosis thus resulting in the fluid can be at once distinguished from 
leucocyte sis due to meningitis, etc., since the differential count is the same as 
that in the blood. Leucocytosis is indicative of meningitis and often occurs in 
encephalitifl. A lymphocytosis is characteristic of tuberculous and syphihtic 
meaingitiS} poliomyelitis, lethargic encephalitis, sinus thrombosis and mumps. 
A polymorphonuclear cytosis occurs in meningococcal menin^tis and all 
the suppurative forms of meningitis. In tuberculous meningitis there is 
often a mixed cytosis at first, in which the polymorphonuclear cells may 
form 60 per cent, of the total. In poliomyelitis, the lymphocytosis dis- 
appears after the end of a week. In lethargic encephalitis there is frequently 
no lymphocytosis. 

Pus may be present in quantities in all the septic forms of meningitis, 
and especially in pneumococcal and epidemic meningitis. A turbid fluid is 
often met with in tuberculous and septic meningitis. 

Glucose Contenj. — ^All conditions of meningitis cause 
decrease in the glucose, for this disappears from an autolysis controlled 
by the leucocytic ferments and is converted into lactic acid. 

^JLanqe’s Colloidal Gold Reaction. — Increasing dilutions of the cerebro- 
spmarfluid when mixed with coIIoidaTgold and allowed to stand for twenty- 
four hours, exhibit varying colours according to the nature of the protem 
exudate, and this forms a test which is valuable in the diagnosis of syphilis 
and of disseminate sclerosis. 

The nature of the organismal content is determined (1) by the direct 
examination of films made from the centrifugalised fluid, (2) by cultures from 
the fluid, and (3) by the inoculation of animals from the fluid. 

The Wassermann reaction in the fluid is positive in all conditions of recent 
syphilitic disease impinging upon the meninges, and always in general par- 
, alysis. Though often positive in tabes, it may be found negative. Lu mba r 
I punctu re is dangero us in cases of long stand ing increased intracranial pr^ure, 

I anJ Ir perform^"" m such cases a mimmum of fluid shouICbe vnt E^^ 

It may in some cases cause severe headache of long duration. It may be 
I diffiLCuit or impossible to perform when there is bone dise ase of the lumbar 
? v ertebrae . ^ 

Definitions. — Inflammatory conditions affecting the membranes which 
cover the brain and spinal cord and which line the cerebral ventricles, may 
have their seat primarily in the dur^, (pachypieningitis), or in t^^ua 

araclmoid ^leptomeningitis), or in the ependymal lining of the ventricles 

Etiology. — Pachymeningitis is usually a local condition, and is often 
due to disease spreading into the dura from the contiguous bone. Lepto- 
meningitis and ependymitis, from the facility wdth which microbic infection 
is spread in the cerebro-spinal space by the flow of the cerebro-spinal fluid, 
are not localised and the two conditions are often associated. The close 
relationship between the nervous tissue and its covering and lining mem- 
! branes necessitate that leptomeningitis and ependymiti s ent ail some degree 
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of encephalitis or mjelitis by the extension of the inflammatory process into 
the Bublying nervous tissue. With the exception of traunaatic meningitis 
and possibly of serous meningitis, the various forms of meningitis are due 
to the infection of the cerebro-spinal space and its membranes by micro- 
organisms. This infection may arise secondarily to some well-marked 
infective lesion elsewhere within the body, or it may develop primarily. 

Classification. — The most useful classification of the varieties of 
meningitis is according to the nature of the micro-organism producing the 
inflammation. 


NaMK. OaOANISM. 

Tuberculous meningitis . Tubercle bacillus. 


Pneumococcal meningitis . Pneumococcus. 


Meningococcal meningitis . 

Sporadic or posterior* Stiira diplococcus. 
basaL 

Epidemic or “ Spotted Weichselbaum's diplococcus. 
Fever.*' 

f Staphylococcus. 

I Streptococcus. 

Pyogenic meningitis . B. influenza. 

I Gonococcus. 

[ Streptothrix. 



Syphilitic meningitis . 

Other forms 

Rheumatic meningitis 
Serous meningitis 
Traumatic meningitis. 


SpirochcBta pallida. 

i B. typhosus. 1 
\ B. enteritidia. j 
Diplococcus rheumaticus. 


CbbbbbO'Sfutal Fluid. 


Cl^r or turbid. Lym- 
phocytes, cither alone or 


in greater numbers than 
polymorphs. Tuj^rcle 
bacilli. 


' Turbid. Polymorpho-nu- 
-[ clear leucocytes. Pneu- 


xnocpocL 
Clear or turbid. 
Polymorpho-nuclear leuco- 
cytes. 

Intracellular diplocooci. 


( Turbid. Polymorpho- 
nuclear leucocytes. Or- 
1 ganisms. 

f Clear, Lymphocytes oidy. 
\Wa8sermann r^ctibii. -f . 

Turbid. Polymorphs. 


Clear. Few cells. Sterile. 


Tuberculous Meningitis 

This disease results from the general invasion of the cerebro-spinal lepto- 
meninges by the tubercle bacillus, and this organism invariably arrives 
in the meninges by the blood stream from some previously existing focus 
of tuberculous infection within the system, and most commonly from caseous 
glands and tuberculous bone disease. Occurring at all ages, it is the form 
by far the most frequently met with in th^ seepnd and third years of life. 
The characteristic features of the cerebro-spinal fluid are, that it is usually 
under considerable pressure, it is clear or only slightly turbid, has no 
visible deposit before centrifugalisation, but it often forms a fine flocculent 
clot. It contains an excess of albumin. The normal sugar is generally 
absent. There is a pleocytosis with a high proportion of lymphocytes, 
70 tq, 80 per cent, being of this nature, and the rest being polymorpho- 
nuclear Careful examination will almost always reveal the presence of the 
tubercle bapiUus. 

iEtiology. — The inheritance of a lowered resistance to the invasion of the 
tubercle bacillus is an important factor, especially when such a tendency 
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«id«ts in both parents. The sexes are equally affected. Tuberculous 
meningitis is rare during the first year of life, and especially during the 
first fi months of life, when posterior basal meningitis is most common. 
Its greatest incidence is during the second and third years. It is common 
throughout childhood and early adult life, after which it becomes increasingly 
rare. The pirimary focus from which the organisms are spread to the meninges 
is most commonly a tuberculous mesenteric or bronchial gland. 

Sometimes the source of infection is tuberculous disease of the lungs, of 
the abdomen, of the ear, of the joints, or of bone. Operations upon the sites 
of tuberculous disease may directly cause the dissemination of the tubercle 
biu^illi, and especially surgical procedures upon tuberculous intracranial 
tumours, upon spinal caries, and upon tuberculous disease of bones and joints. 
The acute specific fevers, and especially measles, are sometimes the exciting 
causes of the disease. Injury to the head sometimes determines the attack. 

Pathology. — In tuberculous meningitis three kinds of lesions of the 
meninges may be met with — (1) grey tubercles unassociated with intiam- 
matory deposit; (2) tuberculous meningitis characterised by the presence of 
tuberculous granulations associated with a fibrinous and purulent exudation — 
the superficial tissue of the nervous system underlying the meninges is in 
this case always involved ; (3) tuberculous tumours of any size up to that 
of a pigeon’s egg. It is not uncommon to find such a tumour to be the focus 
of widely spread meningitis. The three kinds of lesions may coexist in the 
same case. 

Tlie flattening of the convolutions and the dry sticky feel of the surface 
of the brain are highly characteristic. The disease affects the pia-arachnoid 
and its processes, the small vessels entering the surface of the brain and the 
superficial tissues of the latter. Occasionally a few tubercles are found 
upon the inner surface of the dura mater. Generally the convexity of the 
brain escapes, or is little affected. In the intercniral space, around the optic 
chTasma, covering the tips of the temporal lobes, along the commencement of 
the Sylvian fissures and around the brain stem, there is an inflammatory 
exudation of tough consistency and of a pale yellowish-green colour. Spread- 
ing from the edge of this in decreasing numbers, grey tubercles are seen in the 
pia-arachnoid, particularly along the Sylvian fissures. If the fibrino-purulent 
exudation be examined by scraping where it is not too dense, or by opening 
up the Sylvian fissures which it firmly closes, it will be found to consist of 
g^y and white tubercles which have become partly confluent, covered 
with a fibrino-purulent membrane. So firmly does this exudation cling to 
the brain tissue, that some of the latter comes away in the attempt to remove 
the affected pia-arachnoid. Miliary tubercles will almost invariably be 
found on the tentorial aspect of the cerebellum, and on the ependyma of the 
lateral ventricles. They may be found wherever the pia-arachnoid extends 
(the convexity, as a rule, excepted), but except at the base of the brain they 
are not, as a rule, accompanied by the characteristic tough exudation. 

The brain as a whole is soft, and local softening of the walls of the ventricles, 
of the velum interpositum, and of the fornix Is often present. This softening 
is caused by spreading of the tuberculous process from the pia-arachnoid 
to the small vessels of the surface of the brain, on the walls of which tubercles 
develop, sometimes in such numbers that a small entering vessel, when 
observed under low magnification, after the brain tissue has been removed 
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by careful washing, may resemble a bunch of grapes, each grape being a 
tuberculous nodule. Thrombosis is a common event in the vessels so in- 
volved, and softening follows. Some degree of thrombosis in the superior 
longitudinal sinus and in the veins of Galen is commonly present. It is 
probably owing to the softening of the nervous tissues that occlusion of the 
foramina by which the cerebro- spinal fluid leaves the ventricles does not often 
take place, and that, therefore, a condition of hydrocephalus does not occur 
in this form of meningitis. The cranial nerve palsies which are so frequently 
inet with in this disease are the result of implication by adhesions and local 
interference with the blood supply of the nerves at the base of the brain, by 
the newly formed adhesive tissue. In the majority of cases the membranes 
of the spinal cord are affected, and the most common situation of the tubercles 
is upon the inner surface of the theca, and in the pia covering the lumbar 
enlargement. 

Symptoms. — The onset is usually gradual, with signs of vague and slight 
illness. In children, general apathy and neglect of amusements and play, 
headache, loss of appetite, dullness, fretfulness, restlessness at night with 
grinding of the teeth during sleep, headache, vomiting and pyrexia are common 
symptoms. In older subjects, lassitude, depression, mental alteration, 
perversity and hysterical manifestations are common. Constipation is 
usually present, and the breath has a peculiar foetor. The facial expression 
is one of illness and frowning discomfort, and there is disinclination to talk. 
Young children may be speechless for days together. As a rule, in this stage 
of the disease young children complain of nothing, and delirium is rare; 
but as age advances, delirium increases in frequency, and headache, usually 
frontal, is increasingly complained of. These slight and vague symptoms 
may last from a few days to several weeks, and constitute what has been called 
the prodromal sta^e of the malady. In those cases which are said to begin 
acutely,^^BSfin inquiry will generally reveal that some symptoms such as 
the above have preceded the acute onset. The further development of the 
disease is marked by the appearance of a lethargy, which soon deepens into a 
stupor, from which it is difficult or impossible to arouse the patient. Vomit- 
ing is of frequent occurrence, and headache may be severe. The child lies 
upon its side in the “ cramped ” position, resenting any disturbance. The 
expression becomes vacant, with wide-open eyes and dilated pupils, as if 
fixed upon some distant object. There is often some retraction of the angles 
of the mouth, and there is frequently a bright malar flush. In the later 
stages the limbs are generally extended and rigid. Stiffness of the neck is 
the rule, and head retraction may occur, but this is never so marlred as in 
posterior basal meningitis. The abd omen is always markedly retracted 
and a tache c6r^brale is often con^J^iimsT *" t?p^;^^arppa rep t iy 
causeleBs,' called cry, and which is common in afl forms of 

meningitis and also in other infantile intracranial affections, is sometimes 
heard. 

OciUar pheppniena make their appearance towanis^ the gud of the first 
week^qf the developed disease. vaTOtffe'^ dTvafyihg'^^ strabis- 

mus and ptosis are met with, paralysis of the external rectus being the moet 
common. RoDiiig movements and independent movemeiits of the eyeballs 
mSyqjCCUr. The pupils may be contracted at first, and may show varying 
inequality, but in the later stages they are dilated. Papilledema is almgst 



1436 


DISEASES OF THE NERVOUS SYSTEM 


inyay iabl y presen t to wards tlia nad-^a Lthe week^ if the patient survives 

so longfitTs^or moderate intensity, the height qf the swelling rarely ex- 
ceeding two dioptres. CJhprqidal tubercles sometimes occur. 

Convuli^ipns are common in every stage of the disease in children, but rare 
in adult cases. They may be the first symptom of the onset, but are more 
often met with in the later stages of the disease. They may be local or 
general. Repeated rhythmic movements are frequent, and are specially 
noticeable in connection with the mouth, where sucking and champing move- 
ments and grinding of the teeth are common. Rhythmic movements of the 
limbs may also occur. Coarse tremor upon movement of the limbs is the 
rule, and spasmodic twitching of the muscles is frequent. In rare cases, 
movements exactly like those of chorea occur. Kernig’s sign is usually 
present. 

As the disease advances, general j)araly8is of the limbs appears with rigidity 
in the extended position, with increased deep reflexes and extensor plantar 
reflexes. The deep reflexes generally disappear before death. The tempera- 
ture is usually raised one or two degrees, but it presents no characteristic 
features, some cases being apyrexial throughout. Irregularity of the pulse 
is the rule, and is of considerable diagnostic importance. Rapid in the early 
stages, it tends to liecome unduly slow in the stage of coma, and again rapid as 
death nears. Cheyne-Stokes breathing and grouped breathing are common. 
Constipation is usually a marked and persistent feature. 

Course. — The course of tuberculous meningitis is progressive to an 
invariably fatal termination in from a few days to 3 weeks after the appear- 
ance of definite symptoms, and no case of recovery is known to me in which 
the diagnosis has been unquestionably proved by the recovery of the tubercle 
bacillus from the cerebro-spinal fluid. 

The end of the second week finds the patient emaciated, comatose and 
with papilloodeina. Occasionally and more particularly in adults, marked 
remi^ions occur; for example, consciousness may be regained from a 
deeply comatose state, but such improvement is temporary. Death occurs 
quietly from asthenia, and may be hastened by the embarrassment which 
accumulation of mucus in the chest places upon the respiration and 
circulation. 

The clinical course of tuberculous meningitis has been often described 
as consisting of four stages — (1) the prodromal stage; (2) the stage of 
irritation in which headache, convulsion, tremors and rigidity occur ; (3) the 
stage of relaxation characterised by coma, flaccidity and loss of knee-jerk ; 
and (4) the final stage of deep coma and paralysis. Such a division into 
stages, though useful as an aid to memory, is clinically inaccurate since it 
rarely, if ever, applies strictly to any particular case. 

Diagnosis. — The early symptoms of the disease may give rise to difficulty 
in diagnosis, but the latter is relatively simple when the disease is advanced. 
The diseases liable to be confused with tuberculous meningitis at its com- 
mencement are thejBxiMri^li eraata — especially entfigjc 

-P u niust be borne in mind that in children conviiTwon, 
str a b ismus, Kefid^ refraction and stiffness of the neck, with pyrexia, may be 
symptomatic of many maladies apart from meningitis, especially of apipal 
pneumonia. In enteric fever the temperature is higlier and the headache 
more severe, and irritability and resentment of interference are not present ; 
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the decubitus is usually dorsal. Widal’s test is of importance in this con- 
nection. When distinctive signs of intracranial disease have appeared the 
diagnosis has to be made from other forms of meningitis, sinus thrombosis, 
tumour, abscess and middle-ear disease. Careful examination of the retina 
and of the tympanic membranes is then necessary. In all cases the diagnosis 
must be made certain by the examination of the cerebro-spinal fluid, which 
will be found to contain lymphocytes in excess and tubercle bacilli. These 
organisms are sometimes difficult to isolate from the fluid, but their presence 
can be readily demonstrated by injecting the fluid into the subcutaneous 
tissue of guinea-pigs, when the characteristic lesion of tubercle results. It 
must be remembered that in some cases the polymorphonuclear leucocytes 
may be in excess, but these cases are at once distinguished from other forms 
of meningitis by the presence of numerous lymphocytes, by the absence of 
the meningococcus and of the other germs producing suppuration, and by the 
presence of the tubercle bacillus. Pirquet’s skin reaction is often absent in 
tuberculous meningitis. 

Treatment. — From the unvarying fatal. issue of the malady, treatment 
can only be directed towards the relief of symptoms. Temporary improve- 
ment and relief of headache may be brought about by lumbar puncture, 
which may for this purpose be repeated several times. Bromides, chloral, 
aspirin and other analgesic drugs may be used to relieve the headache, check 
the convulsion and diminish the restlessness. Hc.xamine in large doses, 
inunction of mercury and administration of tuberculin have been largely 
used, but without any success. General treatment must be that which will 
secure such comfort as is possible for the patient. Where swallowing is 
difficult nasal feeding should be adopted. 

Pneumococcal Meningitis 

Pneumococcal infection of the meninges most commonly follows upon a 
similar infection elsewhere in the body, empyema and pneumococcal otitis 
being the commonest lesions, while pneumonia, abdominal infection, abscess 
and joint infection are less common. In one-third of the cases, however, the 
meningeal infection is primary. The characteristics of the cerebro-spinal 
fluid are that it is purulent and sometimes so thick that it will not flow through 
the needle. It is greenish-yellow in colour, contains a large amount of 
albumin, and multitudinous polymorphonuclear cells, among which the 
characteristic pneumococcus is found. 

.^tiolog^. — The disease may occur at any age. It is sometimes a terminal 
event of a pneumococcal infection elsewhere, and passes almost unnoticed, 
or is discovered only at the autopsy. Meningitis which follows operations 
upon the nose and disease of the nasal bones is usually of the pneumococcal 
variety. 

Pathology. — The surface of the brain and spinal cord is highly char- 
acteristic. Usually the whole surface of the vertex and of the base is 
covered with a thick, tenacious, greenish-yellow pus, which is contained in 
the meshes of the arachnoid, and between this and the dura. The ventricles 
often contain pus. A similar exudation is found upon the spinal cord, 
more especially upon the dorsal aspect, and in the cervical and lumbo-sacral 
regions. The major affection of the vertex of the brain is the peculiarity 
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iof ttis disease, and only in tte rarest cases is the base alone afiected. The 
isxudation is characterised by the greater amount of fibrin than in other 
forms of meningitis. 

Symptoms. — The 8yinptx)ma are those which are common to all forms 
of meningitis. Some of the cases are indistinguishable symptomatically 
from eases of tuberculous meningitis. Others run a very rapid course and 
present few features other than headache, vomiting and pyrexia, with rapidly 
oncoming and quickly fatal coma, In others again, the meningeal symptoms 
are concealed in the terminal asthenia of a previously existing pneumococcal 
infection elsewhere, such as empyema, purulent pericarditis or peritonitis. 

Diagnosis. — This rests upon the presence of signs of meningitis or the 
existence of coma alone, together with a cerebro-spinal fluid which is purulent 
from the presence of polymorphonuclear leucocytes, containing the pneu- 
mococcus. 

No case of recovery from this form of meningitis has hitherto been 
recorded. Lumbar puncture and intrathecal injections of anti-pneumococcal 
serum may be performed, but on account of the thick nature of the exudate, 
little relief must be expected from the former, while the latter cannot possibly 
avail except in primary cases. 

i^ENINGOCOCCAL MENINGITIS 
See under Cerebro-spinal Fever, p. 152. 

P Y OG ENI O M ENl NGITIS 

Apart from meningococcal and pneumococcal infections, suppurative 
meningitis may result from the invasion of the meninges by staphylococci, 
streptococci, gonococci, B. inJluenzcBy B. anthracis and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. 
They may result in young children from septic conditions of the umbilicus 
and from infections of the skin. Usually they are due to extension of an 
infection of adjacent structures to the meninges, and follow disease of cranial 
and spinal bones, especially caries of the middle ear, erysipelas and other 
iafeetiona. oi the scalp, wounds of the meninges, especially bullet wounds, 
rupture of intracranial abscess, and they may occur in the course of a general 
septicaemia. 

Pathology. — The pathology of these conditions does not materially 
dilier from that of pneumococcal meningitis. In all cases the exudation 
is purulent, and ipJbhfi. menij^ to B^ anthtafiis it. ie ol a. Qq|qu i^. 

(Jue tjjjpjpjgpmita The cerebro-spinal fluid coiitamn^e 

numbers of pol}^brpEohuoIear leucocytes, together with the micro-organism 
responsible for each variety. Suppurative meningitis resulting from bone 
disease and from wounds of the meninges may be localised by the formation 
of meningeal adhesions, and an intrameningeal abscess may result. Such 
an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect is that common to all forms of acute meningitis, high 
pyrexia, rigors and delirium being conspicuous. The course is rapid to an 
almost invariably fatal termination. In the localised form where drainage 
©an be ensured and extension of the infection prevented, recovery should 
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take place. Several casea of. recovery frptii gonococcal JCfteaipgjiJbi/^ Mye 
repor^. Haeniagifa is variably fatal. 

Diagnosis. -This depends upon the presence of the clinical signs of 
meningitis and of a oerebro-spinal fluid containing polymorphonuclear 
leucocytes in large quantities, and upon the recognition in this fluid of the 
several micro-organisms responsible, by microscopic and cultivation methods. 
The recognition of B. injiuen:^ce requires that cultures should be made upon 
soma hlood medium* for otherwise the organism may be easily overlooked 
and the fluid reported as sterile. Further, the presence of some well-known 
cause for suppurative meningitis, such as ear disease, staphylococcal infection, 
etc., suggests the diagnosis. 

Acute otitis media may give rise to symptoms closely resembling those of 
meningitis, such as'^eadache, pyrexia, vomiting, head retraction and delirium. 
In such cases examination of the ear, which should be made a routine in 
all cases where meningitis is suspected, will reveal tympanic distension, the 
relief of which, ia. foUowjed^ by..a.apeedy diaappearance of the symptonMU 
In tjds Qonnectmn it muat be^prne in mind that meningitis and intTacr^ 
abscess neve^ follow directly u pon acute otitis, but thp.y the ffftgupJg^ isi 
chronic otTEFs, wTuch Has resuTSed in caries of the temporal bone. When 
evidences of caries of the middle ear are present in a case presenting cerebral 
symptoms, distinction has to be made between meningitis and ^SQess of 
the brain or cerebellum. Here the presence of localising symptoms, either 
temporal or cerebellar, and the presence of papilltedenia and any tendency 
to a temporary abatement of the symptoms point to the existence of an 
abscess, and further lumbar puncture will in all but the rarest cases settle 
the point. In cases of abscess in which cells and organisms are found in 
the cerebro-spinaJ fluid, these exist in small numbers only, as compared 
with the copious cells and organisms present in the fluid of suppurative 
meningitis. 

Treatment. — In cases of meningitis secondary to temporal caries, the 
source of infection should be at once cleared out by surgical procedure. 
Repeated lumbar puncture may relieve symptoms, and injection of an anti- 
serum to the organism present may be tried. Vaccines may also be used. 
Hexamine in large doses may be given, since this drug appears in the cerebro- 
spinal fluid and exercises a decided inhibitory effect upon the growth of 
organisms. 

Syphilitic Meningitis 

Meningitis due to infection by the SpirochcBta paUida is one of the charac- 
teristic lesions met with in practically all cases of syphilitic disease of the 
central nervous system, and plays its part in the production of the symptom 
complexes of these maladies, from acute cerebral syphilis and acute myelitis 
to general j^)aralysis and locomotor ataxy. It may occur at any period after 
infection, but one-half of the cases occur during the first four years. La a few 
cases yie sympfoms have been noticed coincidently with the syphilitic ^ebla. 

Pathology. — TEe morbid process consists essentially in an infiltration 
of the meninges with lymphocytes and plasma cells, spreading from the 
perivascular lymphatics where the spirochcetes multiply freely, and it may 
lead to scarring and opacity of the membranes, with consequent strangling of 
the nerves and vessels and occlusion of the arachnoid space, or to massive 
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gumniatous formation in the meninges. It is essentially a chronic form of 
meningitis though it may result in the production of acute symptoms. 
A marked feature is that the meningeal changes may be found actively 
progressive in one spot, and equally regressive in another. The ^sease 
may be local or diffuse, and it may attack the dura (pachymeningitis) and 
involve the overlying bone, or it may spread from the pia-arachnoid into 
the sublying nervous tissue (meningo-encephalitis). 

The cerebro-spinal fluid is characteristic. It is usually under increased 
pressure, is clear and colourless, and contains lymphoc)i^es and no other cell 
forms. The number of the lymphocyte present is in directs proport ion to 
the activity of the meningeal syphiUs. The spirochmte has rar^ Tieeh 
found in the fluid, yet inoculation of apes with the fluid has proved 
successful. 

Symptoms. — Apart from those conditions of nervous syphilis in which 
meningitis is associated with arterial disease, the formation of massive 
gummata and neuronic degeneration, syphilitic meningitis may be described 
as giving rise clinically to the following conditions : 

1. Headache. 

2. Hydrocephalus . — In those acute cases of cerebral syphilis characterised 
by rapidly oncoming headache, vomiting and papilloedema, mental reduction 
and somnolence without localising symptoms, and which respond readily 
to treatment, it seems certain that ventricular distension, consequent upon 
adhesive meningitis and ependymitis, is responsible. A more slowly oncoming 
ventricular occlusion may give rise to symptoms which cannot be distinguished 
from those caused by a non-Iocalisable intracranial tumour. Syphilitic 
meningeal occlusion may give rise to typical hydrocephalus, and a consider- 
able proportion of the cases of infantile hydrocephalus are of this nature and 
are due to congenital syphilis. A few cases are recorded in which chronic 
hydrocephalus of this nature has occurred in adult life. 

3. Infantile syphilitic meningitis . — This is a chronic malady which 
commences insidiously during the first few months of life, with signs of 
general nervous deterioration. The appearance of the brain is very char- 
acteristic. The membrane over the vertex is' opaque and thickened and 
adherent to the cortex. The gyri are shrunken, the sulci wide and the surface 
of the brain has in parts the appearance of wash-leather. The child does 
not get on, and takes an ever decreasing notice of its surroundings. Power 
of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions are of 
frequent occurrence. The diagnosis is not difficult, for the signs of meningitis 
are obvious and those of congenital syphilis may be present. There is au 
excess of lymphocytes in the cerebro-spinal fluid, both in which and in the 
blood there is a positive Wassermann reaction. The pcognoais in any case 
where_tjin-ayjnpt^X8 have bee marked is most unfav ourabb * 

4. Adult syphilitic meningitis with a symptom-complex closSy resembling 

that of tuberculous meningitis, has been reported on many occasions. In 
some of the cases the onset coincided with the appearance of the syphilitic 
roseola. The diagnosis depends upon the presence of signs of active syphilis, 
upon the cerebr^==apinal lym^ocytqsis and upon the existence of a po^- 
tlvfi.; Wassermann reac^ TKe prognosis under appropriate treatment is 

good. 
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5. Paralysis of cranial nerves . — This common and often isolated symptom 
of nervous syphilis may result from sclerosing basal meningitis or from the 
prtisence of a gumma in the course of "the nerve. Several of the nerves may 
be involved together in one patch of meningitis. Any of the cranial nerves 
may be affected from the olfactory to the hypoglossal, but the third or oculo- 
motor nerve is by far the most frequently attacked. 

Treatment. — The treatment of the above conditions is that appropriate 
for nervous sypliihs in general (pp. 1 489, 1490). The combined administration 
of m(‘Tcury by inunction and of arsenic compounds by intravenous injection 
gives the best results. The intrathecal injection of salvarsanised serum has 
been largely advocated of recent years, but it is of doubtful value. Iodide 
of potassium is not nearly so useful as when massive gummata are present, 
and, moreover, it seems to increase the scarring process. Its use should be 
avoided until the patient has been under the influence of mercury for some 

Other Forms of Meningitis 

Meningitis due to tlie typhoid bacillus is a rare malady. It may occur 
as a priinary disease, but is usually a complication iii the course of enteric 
fever. It is to be remembered that while many cases of enteric fever present 
cerebral symptoms, in very few can meningitis be proved to exist. The 
nieningiuil ('xmlation, generally serous, is sometimes purulent. The cerebro- 
spinal fluid contains lymplioi^ytcs. and Eberth’s bacillus is present. The 
symptoms resemble those of acute meningitis in general. Tlie diagnosis 
depends upon the presence, of enteric fever, of Widal’s reaction and the 
discovery of Flberth’s bacillus in the cerebro-spinal fluid. The malady is 
generally fatal, but a considerable number of recoveries have occurred, 
c>,pi*cially in children. In rare cases syni|*toms of meningitis occur in the 
course of rheumatic infection, and Povnton and Paine have brought forward 
evidence that such symptoms are the result of infection of the meninges 
with th(^ DiplocQCcus rheum^icus. The term “ serous meningitis is applied 
to those cases of menlngitis^Tn" which the cerebro-spinal fluid is clear and 
sterile. In sucii cases recovery is the rule, and the symptoms are not rarely 
rapid! V relieved by lumbar puncture. The term '',-m'^XUng^sni ” is used for 
a group of cases whicli present symptoms of meningitis and in which no 
patliological change can be found either in the cerebro-spinal fluid, or, if 
death occur, in the meninges or cerebral tissue. It is with in children 
in association with acute febrile diseases, and is presumably due, to the toxin 
present. Recovery is usually rapid and complete. 

James Collier. 

W. J. Adib. 


CEREBRAL VASCULAR LESIONS 

The central nervous system, situated within the cranial ca\dty, is supplied 
by four arteries, two upon each side. The large internal carotid arteries enter 
the cranial space external to the posterior clinoid process, give off the 
ophtlialinic artery for the supply of the eye and orbit of the same side, and 
divide into the anterior and middle cerebral arteries, which roughly supply 
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the anterior two-thirds of the hemisphere. Obstruction of the internal 
carotid, either by embolism, thrombosis or pressure, produces a very char- 
acteristic symptom-complex in which there is blindness of one eye with retinal 
ansemi^, and infarct from obstruction of the ophthalmic artery, together 
\dtin&eraiplegia of the opposite side from obstruction of the anterior and 
middle cerebral arteries. The distinctive term carotid hemiplegia is applied 
to this condition. 

The smaller vertebral arteries derived from the subclavians ascend through 
the vertebral canals in the cervical transverse processes and enter the skull 
through the foramen magnum. Within the skull the vertebral arteries give 
o£E the important posterior inferior cerebellar arteries, which supply much of 
the cerebellum and also the medulla with its vital centres and its (dosely 
crowded conducting tracts. Obstruction of one of the posterior inferior 
cerebellar arteries is the common cause of the remarkabl(‘ “ c ereb char 
apoplexy in which acute hemiataxy, medullary jein^yn's and h(nnian:es- 
tnesiaTappear suddenly. '' 

Tlie two vertebral arteries then join to form tlie basilar artery which 
occupies the middle line upon the ventral surface of the pons, and which 
gives branches supplying the whole of the pons and ujiper paid of the l^rain 
stem. The basilar artery ends at the level of the crura cerebri by dividing 
into the posterior cerebral arteries, after having given off a superior cerebellar 
branch on either side for the supply of the upper cerebellum. 

The vertebral and basilar arteries and tlieir branches, previous to tlie 
division of the latter into the posterior cerebral arteries, are much less jirone 
to disease causing symptoms than are the anterior, middle and posterior 
cerebral arteries, and consequently vascular lesions of the brain stem and 
cerebellum are infinitely more rare than are similar lesions of the cerebral 
hemispheres. 

The tvjnterior,.. middle and posterior cerebral arteries, soon after their 
commencements, are connected by the communicating arteries to form the 
“ circle of Willis ” in the sub-arachnoid space at the base of the brain. When 
the circle of Willis is perfectly developed, there is free communication between 
the three great cerebral arteries on each side, and it follows clinically tliat 
obstruction of any one of these vessels on the heart side of the circle of Willis 
will either occasion no symptoms of local cerebral lesion, or such symptoms 
will be transient because of the compensatory blood sup])ly through the 
circle of Willis. It must, however, be most carefully borne in mind that the 
circle of Willis is often developmentally very imperfect— one or more of the 
communicating arteries being absent. For example, ligation of the internal 
carotid artery in man has quite often been followed by the appalling disaster 
of complete and irrecoverable hemiplegia. 

The anterior cerebral artery supplies the prefrontal lobes, the orbital 
lobules, the anterior part of the caudate nucleus, and the whole of the 
mesial aspect of the hemisphere and corpus callosum as far back as tlie 
parieto-occipital fissure, with such convolutions as border on tlie middle 
line. 

The posterior cerebral artery supplies the rest of the mesial aspect of 
the hemisphere, the inferior surface of the temporal and occipital lobes, the 
uncinate region and the posterior part of the corpus callosum, together with 
the corresponding edge of the convexity. 
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The middle cerebral artery supplies almost the whole of the convexity of 
the hemisphere, with the exception of the marginal supply of the anterior 
and posterior cerebral arteries. Its supply extends to the posterior pole of 
tlie hemisphere where there is an important^cprnmunication with the supply 
of the posterior cerebral artery. The supply of tKe middle cerebral to the * 
occipital pole of the hemisphere is of great clinical importance, for at the 
occipital ])ole central vision is represented, and the escape of central vision 
in destruction of the cortex of the cuneus, from lesions of the posterior cere- 
bral artery and its calcarine branch is thus explained by the middle cerebral 
arterial supply to the posterior pole of the hemisphere. 

The corpus striatum, 0])tiG thalamus and region of the internal capsule 
are su})j)lied by the deep perforating branches of the middle cerebral artery, 
which arise as that vessel crosses the anterior perforated spot, and whicii are 
named lenticulo-frontal, leiiticulo-striate and lenticulo-optic arteries re- 
spectively. The supply of these three arteries is terminal without conspicuous 
anastomosis. 

The sufiply of the choroid filexuses of the lateral and third ventricles 
is from the middle cerebral, and that of the fourth ventricle from the vertebral. 

The C('rf*bral veins ari^ for the most superficial, those of the convexity 
draining into the sujierior loiigirudinal sinus, those of the base into the 
cavernous sinus, and tliose of the. post<u*ior fossa into the lateral sinu-ses, while 
the large clioroiclal veins from the ])lexuses of the lateral and third ventricles 
run by the velum intiufiositum to the straiglit sinus. There is the freest 
intercommunication between the sinuses at the base of the brain, so thai 
ligation of tiie latt‘ral sinus upon one side does not disturb the vascular 
supply of the brain. On the other hand, there is no other way out for the 
blood of the convexity of the hemispheres than by the superior longitudinal 
sinus, and it is for this reason that blocking of this sinus always results in 
disastrous bilat'ual softening of the hemispheres. 

The cerebral sinuses communicate freely with ''.’eins outside the skull by 
means of tlie orbital veins, the various emissary veins, of which the mastoid 
vein is tiie most important, and by the vertebral veins. Thrombosis of the 
cavernous sinus is aecouipanied by (jedema of the orbit, and tliat of the lateral 
sinus, by oedema over the mastoid process. 

The amount of blood within the skull case seems to vary but little under 
normal circnm.stances, though its rate of passage may vary greatly. When, 
in>vvevt!r, the bulk of the intracranial content is increased either by new- 
grow t/h, h.'nmorrhage or oedema, this can only occur in the closed skull at the 
expense of the cerebro-spinal fluid, of which there is normally very little, 
and which is expressed thereby, or at the expense of the amount of blood 
wuthin the skull case, which is lessened thereby. The important fact follows, 
that w^henever from such a cause the intracranial pressure is increased, there 
is relative ischaemia of the brain, and, further, that an increase of intracranial 
pressure is accompanied always by a rise of systemic blood-pressure to com- 
j)ensate for such ischcemia, j)rovided that the vasomotor mechanism be 
intact, and that if owing to the failure of the vasomotor mechanism such a 
rise of blood-pressure does not accompany a rising intracranial pressure, 
death soon results. It is obvious that the intracranial pressure can never 
exceed -tlie maximum venous blood-pressure in the cerebral veins, for under 
such circumstances the cerebral circulation would cease. An adequate 
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supply of blood to ttie brain is necossary for tJie rete?iii()n of consoiousnr.s.s. 
When the blood saj)ply fails from lowering of blood-pressure, ms in faiuting, 
consciousness is lost. Similarly, when a rapid increase in intracranial 
pressure occurs, consciousness is lost from the resulting cerebral auaunia, 
and this is the common cause of loss of consciousness in intracranial haemor- 
rhage, in cerebral thrombosis, for severe local oedema is the immt'diate result 
of thrombosis, and in abscess and tumour. 

Ameurysm 

Pathology. — Miliary aneurysms, which arc small seed-like dilatatious of 
the finer arteries in the substance of the brain, are not uncommonly })resent in 
cerebral arterial degeneration. They are usually multiple. Much importance 
was formerly attached to miliary aneurysms as a common cause of cerebral 
haemorrhage. The extensive researches of A. (4. Ellis in 1909 and of Pick in 
1910 have proved conclusively tliat miliary aneurysms are not a cause of 
haemorrhage, and are of no practical ira]>orlance apart from the associated 
arterial degeneration. 

Larger irregular dilatations of the cerebral arteries are of freoueiit 
occurr^^^ in connection with syphilitic and ath(^^o^latotls vascular diBe!is(\ 
They are of the nature of false aneurysms, are often of the dissecting type, and 
not unfrequently give rise to cerebral hsemorrliage. True aneurysms of the 
larger cerebral arteries are not uncommon, but they ranOy reach a size larger 
than a small nut, and are most frequently unassociated with any symptoms 
during life. These may be grouped into llie following order: (1) (Vjnger\ital 
aneurysms which are attributed to local developmental imperfection in the 
vessel walls. These have been met with at all ages of life from early infancy 
upwards. Their size varies from that of a pea to that of a cherry. Tlnyv 
are sometimes multiple. They are usually found upon the arteries in llie 
vicinity of the circle of Willis, and especially at the junction of middle cereltral 
and posterior communicating arteries. They may also occur along the 
main cerebral trunks at some distanc.e from the base. Most often sueii 
aneurysms occasion no symptoms during life, and are discovered only at 
autopsy; but they may rupture at any ago, and are an im{)ortant cause 
of cerebral hferaorrhage. Most important, they may leak and give ris(‘ 
to a clinical picture vrry different from that of rapid cerebral hmrnorrhage. 
(2) Syphilitic a?ieurysms, w liicli attain the largest size of all cerebral aneurysms, 
and which occur upon the larger vessels, especially upon the basilar artery. 

These may give rise to pressure signs, and may rupture. (3) Septic 

aneurysms from embolic infection of the arterial wall, of which tlie common 
cause is infective endocarditis. These are apt to be multiple. They are 
usually symptomless, but they may rupture. (4) Aneurysms which are 

usually of small size, not exceeding that of a small ])ea, due to arterial 

degeneration, are often multiple and always associated with extensive 
general atheroma of the cerebral arteries. 

Symptoms. — Clinically, cerebral aneurysms fall into very definite 
groups — (1) Those which give rise to no symptoms w hatever during life, but 
are discovered only upon necropsy. This group forms a large proportion 
of the cases. (2) Those in which the first indication of a cerebral lesion 
has been an apoplexy due to rupture of the sac, indistinguishable clinically 
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from other forms of cerebral haemorrhage. (3) Those of which the peculiar 
symptoms of leaking aneurysm have been the only indications. (4) Those 
in which there have been signs of the presence of a cerebral tumour only. 
And lastly, (5) those in which symptoms of cerebral tumour have been 
followed by fatal apoplexy from rupture of a large sac. The last two 
groups are of rare occurrence. 

It will thus be seen that a large proportion of the cases of cerebral 
aneurysm are symptomless. Among the remainder where symptoms occur, 
these are indistinguishable from those due to cerebral tumour, cerebral 
lisemorrhage, arterial degeneration, and infective endocarditis in general. 
There is, however, one clinical picture which may result from cerebral 
aneurysm which is definite and easily diagnosable, and that is when the 
aneurysm ruptures minutely and leaks slowly. 

Lralcmg aneurysm (Sjiontmumis sub- arachnoid hccniorrhage ). — It would 
s('em t(n)e'The congenital aneurysm situated not far from the circle of YVillis, 
which ru])ture8 minutely and leaks slowly, and the escape of blood is usually 
inlo tie* sub-arachnoid space. Sometimes, how(‘Vcr, the aneurysm becomes 
lirmly adherent to the brain, and the escape occurs into the brain substance, 
and tlie aymi)toms are those of a slowly oncoming apoplexy. 

In the first place, where the blood escapes into the meninges the clinical 
picture is very characteristic. The slowly escaping blood mingles with 
cerebro-sj)inal fluid, and in its course tow^ards its exit in the spinal theca ^ 
dcjiosits fibrin and small clots around the nerve roots of the medulla and 
upper spinal cord, giving rise to. p^in..atid stiffness of the neck, which has 
been so considerable in several cases which I have seen as to cause the patients 
to have liecn treated for rheumatic stiff ueck. Later, the continued slow 
outpouring of blood increas(3S the intracranial pressure, and the medullary 
and s[)inal root irritation becomes greater, and headache, vomiting, head 
retraction and Kernig’s sign appear. The symptom-complex at this stage 
exactly resembles a meningitis, but there is usually no elevation of tempera- 
ture. Lumbar puncture reveals a cerebro-spinal fluid which is highly 
characteristic. It contains blood in quantity, and may be blood-coloured 
if tlie hoDinorrhage is at all recent, or tends to a brownish colour if the bleeding 
is more remote. If the corpuscles arc allowed to settle, or if the specimen 
be centrifugalised, the supernatant fluid is likely to be yellow or brownish 
in colour from altered blood pigment. A very large number of leucocytes 
may be present, since when blood is effused into the cerebro-spinal fluid 
the red cells are in time broken up, whereas the leucocytes persist. A 
differential count of the leucocytes wdll show that the proportion is exactly 
the same as in the patient’s blood, thus excluding a meningitis. 

As the haemorrhage goes on, convulsions may occur, and the patient 
may become somnolent, apparently from the poisoning effect of the extra- 
vasated blood. At any time during the course of the case, which may last 
many days or even weeks, more rapid haemorrhage may bring about the end 
with coma and general signs of high intracranial ])res8ure, or the bleeding 
may cease and the symptoms abate or recover either permanently or tem- 
])orarily, fri'sh haemorrhages occurring weeks or oviui months later. The 
( lin ical pict ures which may result from the esca])e of blood from an aneurysm 
into the meninges may be conveniently divided into three groups, which are 
determined by the rate and quantity of the blood escaping. (1) Severe 
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cases, in which the meningeal space is rapidly filled with blood and in which 
the aspect is that of cerebral hsemorrhage, except for the absence of local signs 
and for the immediate presence of profuse blood in the fluid withdrawn by 
lumbar puncture. In these cases it is usual to find on ophthalmoscopic ex- 
amination large rounded subhyaloid haemorrhages beneath the retina, which 
result from the pressure of the optic nerve sheath distended with blood. 
I have had one opportunity of observing the formation of these retinal 
haemorrhages within three minutes of the rupture of the aneurysm. (2) Less 
severe cases, in which the above -described meningitic syndrome occurs. (3) 
Chronic cases, in which t he escape is V('ry slow or intermittent, whicli give 
an aspect of chronic headache and pain in the neck, jx^rhaps with some stiff- 
ness of the neck, not suggesting meningitis. Obviously, all gradations 
b(‘tw('en these varieties are met with. 

In most of my cases, leaking of the aneurysm has occurred in the third 
or fourth decades of life. I have not met with a case in childhood, but 1 
have seen one case at 17 years (recovered), one case at 18 years (fatal with 
necropsy), and also cases at 54 and 66 years (both fatal with necropsy). 

Treatment. — This consists of absolute rest in the recumbent [)osition. 
Rcj)eated lumbar puncture should be eftiplbyed and as much fluid as will 
run freely removed on each occasion. Any increase of the symptoms in- 
dicating increasing intracranial pressure should be an immediate indication 
for further drainage by lumbar puncture. Morphine, turpentine and calcium 
salts should ho administered as possible aids to the arrest of the bleeding. 
Aspirin and the bromides are useful to combat restlessness and pain, while 
measures should be adopted to keep the blood-pressure low and without 
variations. 

Embolism 


The majority of embolisms of the cerebral arteries occur in valvular 
heart disease, 89 per cent. (Savrlicw). Embolism may also occur from 
detached portions of clot from an aneurysm, from tlirombi in connection 
with atheroma or s3^])hilis of the aorta, and from detached clots which may 
form in the region of the pulmonary veins and left heart where there i.s no 
cardiac valvular disease. Tliis latter condition is not an infrequent cause 
of puerperal apoplexy. Embolism is rather more frequent in women on 
account of the greater incidence of mitral stenosis in that sex, and from the 
puerperal cases. 

The embolus comes from the left heart and may be a vegetation from a 
quite recent endocarditis, but is more commonly a detached vegetation 
from a chronic and especially from an infective endocarditis. Very fre- 
quently it is a detached portion of clot wliich has formed in the left auncle 
in mitral stenosis. The middle cerebral arteries are the usual sites of lodg- 
ment of the emboli, and the left middle cerebral is rather more frequently 
affected than is the right. Embolism of the other cerebral vessels may occur 
but is extremely rare. 


The pathological events which may follow the plugging of a cerebral 
vessel witli an embolus are varied and are highly important. In the first 
nlsi^ second may proceed from the embolus throughout the 

the Yeesd, and lead to complete softening of its 
idil/be tliai.;Qftiey^^ iln<diimging 
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damage to the brain. The softened area may shrink or may undergo cyst 
formation, or it may be completely absorbed, giving rise to a porencephalus. 
Secondly, the embolus in the absence of secondary thrombosis may become 
adherent to one spot of the vessel wall at the site of its lodgment, and re- 
tracting from tlie vessel wall elsewhere, the blood channel becomes reopened, 
and the clinical results of the embolus, at first very severe, may disappear 
with unexpected and dramatic rapidity, and complete recovery ensue. 
Thirdly, the embolus may contract at the site of its primary lodgment, 
and become detached and shifted on by the blood stream to find a second 
resting place in a much smaller artery. This event is manifest clinically by 
rapid ch'aring up of the physical signs in many regions, with persistence or 
even d(?epeiiing of the involvement of one particular region. For example, a 
severe and complete hemijdegia clears up suddenly on the third or fourth 
day, leaving a brachial monoplegia only. Fourthly, an embolus may be 
impacted at the termination of the internal carotid artery, giving rise to severe 
hemijjl<‘gia with blindness of the oj)posite eye from blocking of the ophthalmic 
artery — carotid hemiplegia. Owing to the re-establishment of the circula- 
tion by the circle of Willis the hemiplegia is likely to recover rapidly, while 
the eye remains permanently blind owing to secondary thrombosis extending 
through the ophthalmic artery. When an embolus is finally lodged and 
completely occludes the artery, the condition, botli pathologically, clinically 
and from the point of view of treatment, is one of thrombosis, the cause of 
the embolism being taken into consideration. As with thrombosis, the 
iTTimediate result of j)errnaiicnt occlusion is a condition of infarct and acute 
cedema in the region from which the blood supply is cut off. The acute 
oedema causes local pressure and increased general intracranial pressure, 
and is a common cause of the transient coma which often supervenes a few 
iiours after the stroke, in botli embolic and thrombotic apoplexy. 

Stroke from embolism is the most suddenly occurring of all apoplexies, 
and the ictus is not preceded by any prodromal cerebral symptoms. Con- 
sciousness is apt to be lost at once if the whole middle cerebral artery be 
occluded, es])ecially if the lesion be upon the left side. Or it may be retained 
throughout if the embolus lodge in a small vessel only. 

Diagnosis. — This rests upon the occurrence of sudden apoplexy without 
f>rodromal symptoms in the presence of an obvious cause for embolism such 
as cardiac valvular disease, aortitis, pi^lmonary thrombosis or the puerperal 
state. The diaguosis can be a matter^of probability only in those conditions 
where either embolism or thrombosis is likely, such as enfeebled cardiac 
states and the puerperal state. 

Prognosis. — Tlie prognosis in cerebral embolism depends upon the size 
of the vessel which is plugged, as deduced from the severity of the initial 
symptoms and their extent, and upon the immediate pathological changes 
which occur in the obstructed vessel as above described ; and according to 
the nature of these changes, it may be the most severe and least recoverable, 
or, on the other hand, the least severe and most recoverable of all forms of 
apoplexy. The prognosis of the condition causing the embolism is often 
the more important. 

Treatment* — The treatment is that of cerebral thrombosis together with 
that of the condition giving rise to the embolus. 
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Arterial Tfiromhosts and Hacmorrhace 

Cerebral tbrombosis and cerebral hsemorrhage seem hitherto to have 
been described in text-books of medicine as quite separate conditions, almost 
antagonistic and mutually incompatible, between which it was highly 
essential and even possible to make a differential diagnosis for the purpose 
of applying a very dissimilar line of treatment in the respective conditions, 
each line of treatment being the worst possible for the other condition. It 
cannot, however, be too forcibly pointed out, that primary arterial throm- 
bosis and primary nrtorial hemorrhage depend in every case upon degenera- 
tion of the arterial wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or hsemorrhage indifferently. 
It is a usual experience to find in patients who have had several strokes 
that thrombosis was the cause of the earlier, and haemorrhage of the final 
apoplexy. Even in that condition which has always been held to be the 
most important antecedent of cerebral haemorrhage — renal disease with 
high arterial tension — Janeway has recently found that thrombosis and not 
hsemorrhage was the cause of apoplexy in many of his cases. 

On account, therefore, of the identity of the underlying pathological 
condition in every case, and the cHnical association of thrombosis and 
haemorrhage of the cerebral arteries, and the difficulty of distinguisliing them 
clinically, the two conditions are here described together. 

i^flEtiology and Pathology. -The arterial degeneration which may result 
in cerebral thrombosis and ha?morrhage is due to the following causes : 
(1) Syphilis, wliich is the commonest cause of thrombosis in the first half of 
adult Life, and wliicli is less commonly the cause of haemorrhage. It may 
affect both the large and the. small arteries, even to the smallest. All the 
coats of the artery are affe(;ted, and in the case oi the finest vessels there is 
conspicuous lyn4jlioc.yt.e...aci^ or ‘‘ c uffing ” round the vessel. In 

the neighbourhood of the affected ve8.s(‘ls there i.«. always syf)hilitic cerebritis 
in tbe form of lymj)lK)(-yic exudatioji and oedema, and meningitis, if the 
lesion come to the surface. TTiis is the most recoverable of all thrombotic 
les ions of the br ain. (2) Atherojiia, whicJi Is the common cause both of 
tBjbmbT>sis andof lieemoiThage in tJie second half of adult life, and which 
is by far the commonest cause of hsemorrhage. It must be asj)e(*ially borne 
in mind that cerebral at hero nm maj^ be joc al in the cerelual vessels, and 
unassociated with geianal atlu'.roma oJ ^le sy^stemic yossels. (3) Arterial 
hypertrophy, witli secondary fbcal dergeneration of the media, with or 
without ite commonly associatt'd renal disease, which is of the nature 
of small wldte kidney ” in children and younger adults, and of the 
various types of “ granular kidney ” in older subjects. (4) Abnormal 
conditions of the blood, especially when associated with feeble cardiac 
action and low blood-pressure, as in the puerptual state, and in septicaunic 
conditions, and at the time of the menopause. (6) In association with new- 
growths of the brain, both thrombosis and hsemorrhage are common events, 
esjxicially wlien the neoplasm is soft and rapidly growing. The vascular 
lesion may occur quite early in the e-ourse of tlni new-growtij, and a{>oplexy 
may b(3 the first sign of its presence. (6) Inflammatory conditions of any 
nature may cause thrombosis and liamorrhage . The most important of 
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theae are lethargic encephalitis and poliomyelitis, and more rarely tuber* 
culous meningitis. The vascular lesions are usually small, but they may be 
extensive, and may cause death. (7) Traumatic lesions, such as the passage 
of a bullet through the brain, or a blow upon the head, or concussion from 
high explosives, may cause extensive thrombosis or hajmorrhage. 

While cerebral haemorrhage results often enough from the direct rupture 
of a true aneurysm, or of one of those irregular local thinnings of the vessel 
wall which is called a “ false aneurysm,” and may take plac(i from an artery 
the wall of which is softened by disease though there be neither thinning 
nor bulging of the vessel wall, yet cerebral haemorrhage is very often the 
direct consequence of thrombosis, and especially of thrombosis which has 
occurred some time previously. The sequence . of .events is as,. follows: An 
area of thrombosis occurs within the brain, and the usual softening and 
necrosis follow. On the confines of this area, the necrosis spreads to come 
in contact with the wall of a living and unthrombosed artery, perhaps of 
considerable size. The arterial wall of this vessel w^as nourished by the 
capillaries of the necrosed area, and with its nutrient supply now cut ofi 
there is local degeneration of the wall of the living artery. Moreover, 
the shrinking of the necrosed area of brain causes loss of support to the 
degenerate wall of the vessel, which ruptures as the result, under the in- 
liuence of any sudden increase of blood-pressure. It is for this reason that 
one commonly finds in jjatients who have had multiple attacks of apoplexy, 
that the final and fatal attack is one of haemorrhage, and that the preceding 
attacks have been attacks of thrombosis. In the autopsy room I have 
repeatedly been able to demonstate antecedent thrombosis in cases of cerebral 
hremorrhage. Tliese spots of thrombosis, which cause haemorrhage, need 
not be of large size, and they may be so small as hardly to cause symptoms 
on their occurrence. Marie first called attention to these small spots of 
thrombosis as plagues jaunes, small yellowish- brown spots, softened and 
sometimes cystic, and pointed out their importance as a cause of cerebral 
heomorrhage. In a similar way the thrombosis of syphilitic arterial disease 
may cause subsequent ha3morrliage. 

Sy])hilitic cerebral thrombosis is not usually a pure pathological process, 
for the vascular disease is often accompanied by acute syphilitic encephabtis, 
witii much lymphocyte extravasation in the vicinity of the diseased vessels, 
and acute local oedema, which increase the evascularisation when thrombosis 
occurs. The symptoms of cerebral loss of function are not all due to the 
thrombosis, but are in })art owing to the recoverable acute inflammatory 
condition, and it is for this reason that syphilitic apoplexy often shows much 
more recovery than do other forms of apoplexy. 

Thrombosis is a more common cause of apoplexy than is haemorrhage, 
but it is much more frequently survived, while ha 3 morrhage is nearly alw^ays 
fatal, w'ithin from a few hours to a few days of ite onset. It follows there- 
fore, that in the autopsy room of a general hospital, haemorrhage is seen much 
more often than is thrombosis, while in infirmaries, where the survived 
cases of apoplexy collect, thrombosis is almost invariably the lesion found to 
be primarily res])onsible for the apoplexy. 

Thrombosis tends to occur when the blood- pressure is low and the circu- 
lation less active, and is always strongly suggested when apoplexy occurs 
(luring sleep and conditions of quiet, and after exhaustion, exposure to cold, 
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severe purgation, and in debilitated states generally. It is preceded by 
slowing of tlie circulation in the area affected, and this may be productive 
of prodromal symptoms. Or there may be slight local thromboses preceding 
the main thrombosis, also giving rise to prodromal symptoms. Thrombosis 
may tlius have an ingravescent onset, especially when clotting occurs in 
distal branches of an artery and extends towards the main vessel ; but, on 
the other hand, it may have an absolutely sudden onset wlien the clotting 
occurs primarily in a large artery. The immediate effect of the thrombosis 
is a condition of infarct with oedema, extending widely in the vicinity, and it 
is this oedema which causes the loss of consciousness so commonly seen a 
few hours after the apoplexy has occurred. The oedema tends to pass off 
in a few days, and the area bereft of circulation by the thrombosis tends to 
become narrowed by collateral circulation from surrounding regions, and 
any recovery of function within the affected region must be by collateral 
circulation from elsewhere. The affected area at an early stage is bright 
red in colour, and soon becomes soft and shrunken (red softening). Later, 
the blood pigments degenerate with the production of bilirubin and are 
partly absorbed, producing a yellow-coloui-ed lesion (yellow softening). 
Finally, much of the thrombosed tissue becomes necrotic and is absorbed, 
leaving one or several cystic cavities. These cavities are never so sharply 
defined as those resulting from embolism, because of the more comjdete 
necrosis occurring with the later lesion. 8till, a severe arterial thrombosis 
occurring at an early age may result in a porencephaly. Cavities found in 
cases of apoplexy after years have elapsed, are too often attributed to 
haemorrhage. In reality they are nearly all due to thrombosis or embolism. 
The cerebro-spinal fluid in thrombosis is never found to contain blood, but 
some little time after the apoplexy it is often coloured yellow or yellowish 
brown from escape of changed blood pigments, when the lesion lias 
reached the surface of the convexity or the surface of the ventricle. 

Haemorrhage, which is usually described as an apoplexy of sudden onset, 
may be so when the escape is from a large vessel. When the bleeding com- 
mences from a smaller vessel, the symptoms are not sudden in their onset, 
but gather rapidly. Such a haemorrhage is much like an avalanche. Com- 
mencing from a small vessel the haemorrhage tears a small cavity, and in so 
doing opens up fresh bleeding points, and with increasing destruction more 
and more bleeding occurs from every piece of torn tissue, until the haemor- 
rhage reaches such a size as to burst commonly into the ventricle and much 
more rarely on to the surface. Indeed, it is difficult to conceive how a 
haemorrhage into such a soft and vascular tissue as is the brain, should ever 
stop. As a matter of fact, it very rarely does so, but causes death in the 
first attack of haemorrhagic apoplexy, within from a few hours to a few days 
after the onset, from widespread tearing up of the nervous system and burst- 
ing into the ventricle. One of the most important clinical distiQgtiQns 
between apoplexy due to thrombosis and apoplexy due to haemorrhage is 
that the former is often survived, and that the latter is almost invariably 
fatal within a short time of the onset. 

Haemorrhage may occur anywhere within the nervous system, but its 
common seat of commencement is in the centrum semiovale, and the vessel 
which bursts is one of the perforating arteries, of which the lenticulo-striate 
which carries the name of the ** artery of haemorrhage ” is the mosi common. 
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Such bleedings are often called “ capsular hsemoiThages.” It must be 
pointed out that this term capsular refers to the region outside the corpus 
striatum or external capsule, and not to the compact internal capsule as it 
converges to the crus cerebri. The cerebro-spinal fluid in cases of haemor- 
rhage contains blood within a very short time of the onset, and lumbar 
puncture often withdraws what is practically pure blood in large quantities. 
I have found blood present in large quantities very often within an hour 
of the onset. 

Jiotli thrombosis and haiinorrhage may occur in any part of the brain, while 
massive embolism is rare, except in the middle cerebral artery. The semi- 
oval centre, the calcarine region and the pons are the common sites of both 
haemorrhage and thrombosis in that order of frequency. Hsemorrhage is 
rare except in these regions, while thrombosis is not uncommonly met with 
fl sew here. 

Symptoms. — The nature of the symptoms in apoplexy will depend upon 
the site of the vascular lesion ; and as the semioyal ce^J-re or region of the 
middle cerebr al artery is the commonest site for all^lhevasciilar lesions, hgljji' 

; and this is associated with aphasia, if the lesion 
is in tne reTniernis"];^ and involves or isolates the cortex. Wh en the 
c anne arter y is the site of the lesion, he miapopia results ; and this is apt to be 
accompanied by word-blindness, if the lesion be on the left side. Po ntin e. 
apoplexy involves the appearance of double hemiple gi a, bilateral ataxy and 
bilateral loss of sensibility, with signs of involvement of cranlU nerve nuclei 
and cranial nerves. Cerebellar ajpqplex^^^^ and thrombosis of the posterior 
inferior cerebellar artery produce acute ataxy with forced movements and 
vomiting. ■' 

T^droraal 8ym})toms in the form of transient weakness of one or both 
limbs of one side, transient aphasia and giddiness occur in thrombosis on lj. 
An ingravescent onset occurs in thrombosis only and when the clotting 
occurs in the periphery of arterial distribution first and spreads towards the 
main trunk. When commencing in the parietal region, tinglipg and numbness 
of an extremity first occur, followed by a spread of these symptoms ove^. half 
of the body, and subsequent weakness deepeningjinto hemiplegia. When 
commencing in the left ternj^prd region gradually onconiing aphasia is first 
n oticed , and when commencing in the ascending frontal convolution a 
peculiar sensation of heaviness in the limbs gradually increases until hemi- 
plegia is obvious. 

The onset iu embolism is always instantaneous: it may be sudden in 
throrpbpsis, and in haemorrhage from a large vessel. In haemorrhage it is 
always rapid. Cbnsciousness is lost or not, according to the severity of the 
initial lesion and the site it occupies, and to the magnitude of the j)rocesscs 
which follow the initial lesion, namely, the oedema of embolism and thrombosis, 
and tearing of the brain tissue in haemorrhage. In haemorrhagej conscious- 
ness^^JLoflt-Soon, and the rapid development of severe symptoms which 
progressively deepen, is a most important early indication that this is the 
nature of tlie lesion. 

In calcarine thrombosis the initial symptoms may be so slight as to pass 
unnotipsd by the patient, whose fijcat indication of defect may be, that he 
runs into robjects on his blind side. 

Oonvtilsion sometimes occurs at the onset, and this nearly always indicates 
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thrombosis, rarely embolism, and never hsemorrka^e. There may be some 
locar spasm in the fe^n of the cranial nerves Tn pontine ha3morrhage, but 
this is not convulsion. 

Conjugate deviation of the eyes is a common ^atur e o f all apoplexy. In- 
asmuch as the lesion is irritative at its onset, and not too destructive, and 
always when convulsion occurs at the onset, tliere may be act ive c opiu£ate 
. deviation, the eyes being turned away from the side of the lesion and toward s 
I the paralysed or cdhviiTsed side in hemiplegic cases, or the blind side when 
I hemian opia is present. But this active conjugate de\dation lasts bu t a short 
while and is followed by a p araly tic conjugate deviation in the. opposite 
direptjLon, both eyes being directed away from the paralysed side and towards 
the side of the lesion. This variety of conjugate deviation may last, ioi 
a considerable time, but usimlly disappears with the onset of deepjconia. 

The pupils are often une q ual ; they may be contracted, or dilated widely, 
and may be insensitive to light. In severe apoplexy, when as the result of 
the cerebral shock or when haemorrhage or oedema have so raised the pressure 
as to greatly reduce the physiological activity of all the intracranial elements 
with the production of deep coma, the pupils are widel}^ dilated and insensi- 
tive. In pontine lesions, the pupils are often contracted to pin-point size, 
and this condition is of important localising significance. 

In proportion to the severity of the general intracranial disturbance, 
respiration tends to be hurried, n oisy and sterkQXOUs, and with increasing 
pressure to become irregular, group^ or of the Cheyne-S^bokes type. The 
blo od-pres sure tends to oe raised and the pulae^full in all conditioxis of 
apoplexy^ provided the heart wTH respond to tne requirement of an increased 
blood-pressure in the face of an increased intracranial [)res8ure. 

Swallowing is often impossible, and the sphincters may be relt yx^d , Qr 
retention may occur. 

In the usual variety of apoplexy where the lesion is in the area of the middle 
cerebral artery and the local sign of the lesion is hemiplegia, it will be obvious 
that when the general intracranial pressure becomes severe and the <Joma 
becomes deep, the hemiplegia becomes less apparent, or masked by the 
universal condition of paralysis consequent upon the general intracranial 
condition. The physician often sees the patient for the first time w^hen there 
is considerable coma, and he must determine upon which side the lesion is 
situated, and endeavour to have some perspective as to })rogno8i8 by deter- 
mining the severity of the lesion. 

The following points will serve to determine the side of the lesion when 
these signs are present : (1) The paralytic conjugate deviation is away iiom 
the side of the lefiiou. (2) The corneal reflex, when any is present, is dimin- 
ished or lost on the hemiplegic side. (3) Painful stimulation wdll elicit less 
response or no response upon tJje hemiplegic side (hemiansesthesia). (4) The 
patient may respond by blinking to a feint made with the obse>rver’s hands 
towards the patient’s eyes uj)on the sound side, and not on the hemiplegic side 
(hemianopia). (5) The limbs on the hemiplegic side when raised and allow'e<l 
toTffl^passively, do so in a more lifeless, inert and flaccid fashion than upon 
the sound side. (6) And wdien there is any difference between the knee-jerks, 
abdominal reflexes and plantar reflexes, the former tend to be diminished and 
lost on the hemiplegic side while the plantar reflex will be of the extensor ty})e 
on the hemiplegic side. It must be remembered in this connection, that a 
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Hcvere l^ion of one cerebral hemisphere abrogates for a time a^east 

tlie functions of the whole hem^isphere^ and that the hexiiiansest&esia and 

hemiandpla, here fejerred to, do not necessarily indicate that the d^tXUlCltiye 
lesion* involves the. yisaal and sengpry paths. And further, that the condition 
of coma due to increased intracranial pressure of itself causes such signs as 
bilateral loss of abdominal reflexes and knee-jerks, and bilateral extensor 
responses in the plantar reflex. 

The severity of the lesion may be judged — (1) Frofn the deepness of the 
CQina ; (2) from the degree tp which „ the pajdent responds to any form of 
stunijJtation and from the general signs of nervous depression present— for 
example, a condition of complete bilateral flaccidity with complete loss of all 
rell<!\ action and of all response to stimulation indicates a most severe lesion ; 
and (;j) from smns of failure of respiration as shown by irregular, grouped or 
Oheyne-Stokes nKiathing. It is further important to arrive at a determina- 
tion if possible as to wlie.ther the condition present is stationary, deepening 
or showing^ signs of amelioration. 

VofnitingTshhh a^^ uncommon occurrence in the early liours of apoplexy 
and before coma becomes dee}>. Hyperpyrexia is often seen in fatal cases 
before tlie end. It is especially common and may reach a higli degree in 
pontine apoplexy. It may be preceded by initial depression of temperature. 
It is of fatal prognostic import. 

Cerebrllar Apoplexy. — This is usually the result of thrombosis of the 
|)Oste.rior inferior cerebellar artery, which is a branch of the vertebral artery, 
ancT llie clinical picture is very unlike that of cerebral apoplexy. The patient 
is seized with a sadde n in tense vertigo wliicfi carries him to the ground, as 
in Meniere’s disease. Incessant vo miti ng and forc ed mo y eniep ts follow, the 
forced movements rotating the patient, so that he comes to rest prone^ with 
that side of the face corresponding with the side of the cerebellar lesion in 
contact with the pillow. There is intense ata xy, usually bilateral at first, 
and later becoming confined to the lirriEs anTTrunk on the side of the lesion. 
The patient is unable to lift his head, or to maintain the sitting or standing 
position. When placed in such a position he |)ositively dives to the ground 
when rch'ased. Nystagmus with the long slow movement to the side of the 
lesion, and a short fast movement in the opposite direction is conspicuous, 
and the ske\vydeyM the eyes is commonly seen. There is much general 
liypotonia of iiinbs and trupk which soon becomes limited to the side of the 
lesion. Head retraction, pain and stiffness of the neck and opisthotonos 
may occur. When the patient’s condition recovers sufficiently to allow of 
examination, all the signs of a unilateral cerebellar lesion will be found. 
Oonsciousness is not often lost. Since the posterior inferior cerebtdlar artery 
also suppli(‘s tlie lateral region of the medulla, signs indicative of disturbance 
th is n igipii are usually present, and these may dominate tHcd^iiiical^ 
ratfu r 1 lian the cerebellar signs. Chief amongst them are analgesia and ther- 
maiuestlu'sia of the face and head, due to imjflication of that part of th(' spino- 
thalamic tract which is as yet uncrosseHit tbis level, and of tke..Umb3 

side, due to involvement of that part of tlie_spiiio- 
til^laiBic Jjact which ha§, crossed below this level. Between th(\^<e two areas 
of sensory loss there is often a gap where sensibility is normal, eoiTesjionding 
with that })art of the spinothalamic tract whiclt is crossing obliquely at this 
k‘vel, and tlimdore is too near the middle line to be affected. Paralysis of 
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the motor_yjigii 5 is often found from involv emou t of tlie nu cleus unibiffluus, 
and, rrom„the_ cvxttmsipn of t^ or of^cpusecLutly^^^^ and 

across Mie middle line, sometimes caus(\s sinau’c dv s})hagi a and d ysarth ria, 
and one of the great dangers of this form of apopt^xy is extension of tlit‘ t hrom- 
bosis to that part of tlie medulla which contains tlie n-spiratory atid other 
vital centres. When, however, such extension dpe^..uat.-lriJar~p^ and if 
the destruction of the lateral lobe is not too extensiva^, the oiO:*jt.poearhR])]e 
recpyery may take place. Gonipensation in otlie.r structures for moderate 
cerebellar (lestruction seems to occur readily and ia})idly. 

Diagnosis . — The nature of the /c.ston. -Embolism should be diagnosed 
in all cases where there is an obvious cardiac^vaT^la r lesion , particularly 
mitral stenosis, septic endocarditis, aortic disease and aneurjysm. It is true 
that syphiHtio. cerphxal thrombosis may occur with syphditic. aortitis, but the 
combination Ja. rare, for sypiiilitis aortitis usually occurs at a much later 
age than doe ^syp hilitic cerebral thrombosis. 

Further conditions of cardiac feebleness and corresponding feebleneas 
of circulation must obviously predispose to thrombosis d arterial disease be 
present. Mistakes in diagnosis will, however, not often occur, and they are 
not of moment to the patient, for embolism when once the embolus is lodged 
is for all purposes of treatment and prognosis the same condition as is throm- 
bosis. Thrombosis should be diagnosed in all primary apoplexies in young 
syphilitic subjects, for syphilitic hsemorrhage usually occurs at some time con- 
' sidcrably subsequent to a syphilitic thrombosis. In this connection the- serum 
reaction and the cytology and reactions of the cercbro-spinal liuid are 
iin[76rtant in the diagnosis. 

Thrombosis should be diagnosed, notwithstanding the presence of high 
arterial tension or renal disease, in all cases of apopk.jcy wibiiout organic 
cardiac valvular disease, wlien_ the onset occurs during slcfijj or under cir- 
cumstances of quiet, depletion or exhaustion, and in all cases .where prodromal 
symptoms are rri^ked, or where the ou^ of the apoplexy bygradiial, and .in 
apoplexies occurring in advanced age, for then haemorrhage is ahuost un- 
known. All sbght apoplexies and nearly "all those tlpat sijLrYiye the hrst 
iltTHajs after the ictus, are due to thrombosis. 

Puerperal a])oplexy and that occurring at the time of the menopause 
in women are mostly jiie to th romboai s. 

When the ceremo-spinal Suid obtained by lumbar j)iincture shows an 
absence of blood a few hours after the ictus, thrombosis is highly probable, 
and hsemorrhage is very unlikely. Hsemorrhage is a likely cause of apoplexy, 
occurring during exertion, especially if it occurs at a moment of severe 
physical strain^ or at the li eighth passion. It is always a prob able Jeaion 
in cases where a previoili’^ thrombotic apoplexy has joccmxcd, the final .event, 
where multiple strokes have succeeded one another, being al most invariably 
haemorrhage. An apoplexy with ra pid on^ iet and with symptoms rapidly 
deepening, with a quick onset of ^eep.cQma, and the development of pyrexia 
andsigns of respiratory failure, is usually due to luBmorrhage. The certain 
test thah ah apoplexy is *due to haemorrhage is the presence of blood in 
quantity in the cerebro-spinal space as proved by lumbar puncture. In 
cases of small white kidnej in the j^oung and of granular kidney before the 
age of 50 years, where the blood tension is very hi^i, and where there is 
s^re reiini£ii 7 ho 0 morrhage is tlie most likely cause bi stroke. 
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The position and extent of the lesion . — The position of the lesion may be 
judged by the nature of the initial signs, whether vi sua l, s^ory, motor or 
a- phasi cj cerebellar or pontine, and later by the permanent Bjnii^torns resulting 
from the lesion. It must be carefully borne in mind in this connection, that a, j 
severe lesion of a cerebral hemisphere may entirely abrogate the functions! 
of that hemisphere, initially by a process of ^ock and afterwards by th^l 
occiiiTence of oedema in the vicini^ of the lesion, which may spread widely. * 

The extenLoT^the lesion may lie gathered by the severity or otherwise 
of the early symptoms and their rate of increase, and by^£ry or immediate 
loss orconsciQUJUlcss, and by the completeness of the paralysis resulting.^ The 
more severe the extent of the lesion the sooner do_gra,ye signs of general 
cerebral failure appear. 

Differential Diagnosis. — The diagnosis of coma due to a cerebral vascular 
lesion is usually made without difficulty from the history, and from the presence 
of iinequi\ ucal signs of local lesion of the brain. In a patient without history, 
and when the coma has become so deep as to remove the unilatcrality of . 
jjhysical signs, from the severity of the general intracranial pressure, the ^ 
diagnosis jiiay be difficult from other causes of coma such as u raem ia and 
diab ^^c s. poisoning by opium, ahuy hol and its derivatives and ilTuminatii^ 
gas, and in cases of difficulty search is to be made for the usually obvious 
signs of these conditions. Urjemia may present especial difficulties, for it 
is often associated with cerebral vascular Icsip;!, and transient hemip le gic 
attacks may occur in this condition. Ab.spluteJj sudden death whieii i.s so 
often recorded in death C(;rtificate3 as due to apo})lexy, is usually associat ed 
witli a stoppage of the heart following the obliteration of one of its coronary 
arteries. Apo])lexy never causes sudden death. There is one recorded case 
of death froin ’cerebral Jioemorrhage m five minutes, but it is rare in any 
apo])lexy for death to occur in under 2 hours. Other conditions causing 
hemiplegia with coma must be taken into consideration. Epilepsy and ' 
especially hemi-epilepsy may be followt'd by marked unilateral paralysis 
(Todd’s paralysis), which may last for a considerable time. Here the history 
of recurring attacks and the complete recovery will easily prevent confusion. 

llysteiical attacks may show a superficial resemblance only to apoplexy, 
and aie to be distinguished by the absence of any signs of organic diseasej? 
Ce reb r al m alaria and supsHokc may cl os(dy resemble apoplexy, and should ^ 
always come to mind when rapid coma follows the development of cerebral 
symptoms in circumstances where these causes are likely. 

The congestive attacks of general paralysis of the insane are peculiarly 
difficult to diagnose from apoplexy. Perhaps they are duo to suddenly 
occurring acute cerebral local cedema. They are liable to mistaken diagnosis, 
of course, o nl y whe n occurring as the initial manifestation of the disease. 
These attacks take the form of rapidly occurring atlacks of henuiJIe^a, 
aphasia, hernianopia, liemianaesthesia or of some combination of these condi- 
tiohs, usually associated wftfi imtial convulsions and followed, by„ c’oma. 
The diagnosis of a syphilpHc thrmnbos^^ is made with reason on the positive 
serum reactions, ana cer^ro-spiuaj fluid examination. If energetically 
treated it recovers with marvellous rapidity and completeness, to slowly 
develop the characteristic signs of general paralysis. It is the too rapid 
recovery in a case of apparent syphilitic thrombosis whicli should suggest 
the possibility of the stroke being a congestive attack in general paralysis 
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of the insane. In all cases of coma without history, especially when there 
are signs of local cerebral involvement, a very careful examination of the 
head should be made for traces of recent injury, and if signs of injury be 
found, the skull and meninges should be opened, and the nature of the lesion 
souglit out and dealt with surgically. 

Prognosis. — A majority of the cases of apoplexy from s^^philitic throm- 
bosis make a fair recovery, which obviously depends upon how much per- 
manent thrombosis occurs in the lesion of acute syphilitic encephalitis which 
is responsible for this condition, and upon the early application of appropriate 
treatment for syphilis. In some of tlicsc cases even, no recovery occurs. 

In embolism the course* and prognosis depend upon the extent of the 
vascular supply cut off when the embolus comes finally to rest ; and upon 
the amoTint of collateral circulation afforded, and upon the cardiac condition. 

In tlirombosis due to atluiroma the apoplexy may be rapKTIy"'TntSt’^ 
extension of the thrombovsis and seQOiicia'ry cedema, which raise the intra- 
cranial pressure beyond the limits of survival. In cases which survive;, 
considerable recovery may occur in proportion to the extent of the lesion, 
but in these subjects an apoplexy is usually the beginning of the end, since 
the underlying pathological causes, arterial disease and failing cardiac action, 
still exist and are not amenable to any radical treatment. It is astonishing, 
however, how many of the cases of apoplexy due to atheromatous throm- 
hosiOiirvive Tpr. yeai's without any recurrence of the thrombosis or occiir- 
rence_pf Jbjeraorrhage. In^ca^ses of haemorrhage, the immediate prognosis 
is the gravest possible, the great rnaj on ty '“bf the cases surviving but a few 
liburs. "" 

Cerebellar thrombosis is a dangerous condition from the risk of extension 
of the thrombosis to the vital centres in the inedulla, but if the acute stag<‘ 
passes without this untoward event, complete_recpvery may occur in those 
cases where the lesion is not very extensive, and recovery of working capacity 
is usual, even in more severe cases. A good many of the cases are, liowever, 
immediately fatal. 

^Treatment. — When .arterial- disease is known to be ])resent, tfie only 
measure which can in any way tend to safeguard the patient from apoplexy 
is moderation ^ : in diet^ alcohol, mental and physical e.xercises, 

and aboybaTl moderation in all measures tending to lower the blood-j>re8sur(‘, 
for h8em6rrhage isllue not so much to the irnjncdiate higli blood-pressure 
as it is to an antecedent period of low blood-pressure in a high temsion sub- 
ject, which has all'CTWed of thrombosis and which, wlien th(‘ tension is high, at 
some subsequent y)eriod causes rupture of a vessel in the thrombosed area. 
It is highly probable that no treatiji^xit influences the course and fatal issue 
of apoplexy due to hfemorrliage except surgical treatment. Cushing has 
urged that cerebral haemorrhage should be treated surgi^cally, and has ])oi- 
formed this operation upon a number of cases witlCsbme degr^'e of sucen.ss. 
The diflficulty is that haemorrhage occurs so r-jpydly, and tlie cerebral 
destruction becomes so great during the first houFoT the haemorrhage. Even 
in cases of thrombosis and embolism which arc severe, Cusliing advocates 
exploration and decomptres^on on the correct grounds that the immediate 
danger of death in these conditions is due to oedema raising the intracranial 
pressure beyond the survival limit. Thrombosis and embolism, however, 
allow some sco pe for medjgaljtr eatment y which should be the same in the two 
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conditions ; and ns I have argued above that medical treatment in cas e s qL 
hgemorrh age is useless a nd cannot avert the on^ne of 

treatmenttoThe taken in all cases ol apoplexy. 

From the onset of symptoms in every case, a c areful stimulant line of 
tr eatment must be adopted, and all depletive measur<^ that may lie calcu- 
lated to lower the blood-pressure and diminish the force of the cardiac action 
should be scrupulously aypi^eci. It has been pointed out in the preceding 
passages how much the local and general symptoms of apoplexy are the result 
of perebral ischasmia produced b y the rais ed intracranial pressure, either from 
h>Bmorrliiag(‘, or from oedema, andTow nature attempt8'"T6" combat this 
ischsernia by a reflex raising of the blood-pressure, to keep the cerebral circula- 
tion going, and that how when the intracranial pressure exceeds that of the 
mean intracranial venous pressure, death must at once result from stoppage 
of the cerebral circulation. As Thomas truly emphasises, “ How can the 
lowering of artci ial blood-pressure possibly help such conditions ? Absolute 
rest is, fh thiT h!^t ]TtaCTr,“T^ntM^ synaptoms appear, and at 

the onset of an attack diffusible stimulants in the form of alcoh ol and liquid 
f ood : the heart’s action may^bFTmproved by strychnine, while restlessness 
may be combated with bfomides. If the patient is conscious, he should make 
as little oSorl- as* possible. His head and shoulders should be raised* special 
care being taken tliat the neck is n ot bent, and that nothing shall interfere 
with the return of bioj;.)d..frpm the head. If there is unconsciousness with 
stertor, the head and .shoulders should be turned upon one side, so that the 
tongue should not fail back and impede respiration. If there be much 
cyanosis from impeded respiration, as is often seen in plethoric subjects, it is 
advisable to withdraw blood by venggection, for .8UCJh,xclie£x)i embarrassment 
acts asj-^stimulant to the circulation. P u r gation sh oul d be avoid ed, and the 
bowel relieved at intervals by e nemata . stimulating lobd m a liquid form 
should be administered with stimulants at re giiTar i ntervals ; and if there is 
any difficulty in swallowing3Ii(rTb’od shouhl oFadniinistered with the nasa l 
tube, . The bladd(‘r should be carefully watched from the first, lest retenlion 
should occur, and the catheter passed when necessary. Lumbar puncture 
should always be performed for diagnostic purposes, and it frequently gives 
relief from symptoms due to the high intracranial pressure. 1 have many 
times seen, consciousness return within a few minutes of lumbar puncture, 
when much fluid can be withdrawn. It is advisable to withdraw all the 
fluid which will run out at a rate above the normal. When blobdxc^r^lS^ 
spinal .fluid or pure blood is met with, the lurnhar puncture should be 
frequently repeated for the relief of symptoms. Bed-sores and hypostatic 
bronchitis must be avoided by the usual measures. In the cases that survive 
the first few days, pt^siye movements should be used daily to all the joints 
of the affected side in^henaTpIe^c^iJff^fe; for this will obviate the painful rest 
adhesions which form in The" joinTs^of the paralysed limbs, and especially 
in the shoulder joint, and subsequently cause so much pain and misery to the 
patient. With returning power, massage and passive movcrnent should be 
used to the affected limbs, but electricity should not be used, since it tends 
to increase spasticity. A hemiplegic patient after apoplexy, should be got 
upon his legs and encouraged to make attempts to walk as early as ever 
the returning power allows any possibility of the attempt. 


92 
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Sinus Thrombosis 


Thrombosis of the cerebral sinuses may occur rar ely as a primary 
coiidition, or it be secondary to infective processes spreading to the 

sinuses from contiguous™! hfected regions.* 

iEtiology. — P rimar y thrombosis is a rare condition. It is said to affect 
the s uperi o r lon gitudinal sinus most commoiiTy. It is more common in the 
first year of lif e than at any other' “period, whjpp it may follow diarrhoea, 
bronchiti^pr^ e conditions of exliaustion met with in tuberculous disq^se 
anJTn conjgenital syphilis, and it may foh^ such as measles, 

dlp^hiKeiia, etc. It occurs af ter pu berty especially in connection with 
anajmic states, and particularly with y Pprosis. In chlorosis, among 82 cases 
ofcereBral thrombosis, 78 cases were of venous thrombosis and 32 were cases 
of sinus thrombosis. Such cases are said to be often fatal. It may also occur 
at an y ag e, up to jidvanced old age, in the terminal stages of cancer, phthisis 
and^othSr chronic 3^^ 

The essential^ ^ secondary thrombosis is the advent of micro- 

organisms to the sinuses. The infection is often a mixed one, but the 
cohimon'"brgarnsms present are strqptp^ccus, pneumococcus and Bacillua 
The sinus may become infected as a part of a gcmeral pyaemia, or 
infection may spread directly through its wall from a focus of local “ffisefise, 
most commonly from an extradural abscess. In most cases, however, the 
sinus becomes infected from a locaTspreading septic tlirombo.sis of the veins 
which open into the sinus, from an infected spot at a distance. Thrombosis 
of sinuses may also occur from i njury , as by bullet wounds and fractures of 
the skull, and may also result from surgical procedures in the region of the 
sinuses. 

Pathology. — The affected sinus is bulged and distended, and feels to the 
touch as if it were injected with a solid mass. In the infective forms, the 
clot may very quickly break down into pus, and general pyaemia result. 
When the superior longitudinal sinus is thrombo.sed, there is marked con- 
gestion of the convolutions of the convexity of the brain, often with cord-like 
clot-distended veins. There is bloody serum in the sub-arachnr)id space 
contaminating the cerebro-spinal fluid withdrawn by lumbar puncture. 
Later, there is extensive bilateral softening of the cerebral hemispheres, 
most marked in the*”^’p^acentraF^ surrounding CQjtjyolutioDS. The 
cavernous and lateral sinuses’ do" not drain tlie braan di rectly, and blocking 
of one of them does not cause So mucF cerebral distudiSUlP^j account of 
thq presence of alternative paths for the blood. Thrombosis of the cavernous 
sinus, however, may extend to the ophthalmic vein.s and cau se blindness 
wfth an anaemic a nd infarcted condition of the retina. The nerves which 
lie in fts outer wall, namely, the third, the fourth J’lTie ophthalmic division 
of the fifth and the sixth nerves, may be parjdysed. 

Symptoms. — The clinical aspect of this condition is made up of three 
groups of symptoms — (1) the general signs of some bodily coi^ition 
likely to be associated with thrombosis^ sucF as m arasmu s, chlorosis, pyaniia, 
local cranial injury or septic disease of cranial bones, and neighfcuring 
tissues; (2) general signs of intracr anial disturban ce, which will depend 
upon how much the cerebral circulation is upset by the blocking, and which 
will be severe in cases where the superior longitudinal or the straiglit sinus 
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is afiected, and perhaps altogether absent where the cavernous sinus or 
the lateral sinus is affected ; and (3) l ocal s igns o f bl/j^^king of an individual 
sinus. " ’ 

The general signs depend upon congestion, oedema, meningeal exudation 
and increased intracram al pressure. Heada che, drpwsigtess, deepening into 
common, while jJeJinum aniji£mYul.sions maj ppQur. 
^ is n^ infrequent, while head retrac tion and rigiHH^LJjUthe 

necKi t’nsjxnis, strabismus, iae^aUtj of the pupils, n;^agmus, an(i„jjxa- 
pnlse 'anT'respiraUon may occur. In infective thrombosis, high 
pyrexia and rigors are t he rule. "" 

Local Signs. — Superior longitudinal sinus - -The general signs are s ever e 
and conyuLsion is common, and bilat eral heraiparesis or paralysis is liTcely 
to develop. There rna^ be cyanosis and cedejna of .the. fcxeliead. The 
ang\d^^^:iet.al and tmporal .veins may he distended, and in^rarex^ftses 

Lateral sinus. — The dpt may extend jntp the jugular veiii and cause 
pain a nd^s tiff ness 0 ^ side of the neck, and occasionally the thrombosed 
jugular yein ixiay be felt beneath the anterior border of the sterno-mastoid 
as a tender solid cord. There may be tenderness ancT sweTirng over the 
region of the mastoid emissary vein. 

Cavernous sinus. — There is oedema of the orbit, with pr opt p ais and oedema 
of the conjiinctiya, forehead ancT^ce. Amblyopia or ulin^esa is the rule. 
OpTitlialmoscopic examination reveals s^^ing of the disEldth multiple 
haemorrhages. Paralysis of the ocular mxisdes and anaesthesia ol the eye 
ohTheTame side may also occur. 

Diagnosis. — If local signs, which give conclusive external evidence of 
sinus thrombosis, are aji^ent, it may be very difficult to distinguish this 
condition from meningitis, abscess, encephalitis or other intracranial lesions. 
The septic forms of meningitis should be distinguished by the polymorpho- 
nuclear leucocytpsis in the cerebro-apinal fliud. It must be reniembered, 
thaf in the primary forms of sinus thrombosis in children, a copious lymph o- 
cytosis is mot with, which niay cause cpufusipiLwith tubercul ous memnM 
AlVscess an^ oltpp exist tpgether. 

Prognosis. — This disease is, as a rule, r a p idly fatal from ever-increasing 
intracranial jiressure ; but some sul^ects, both in the non-infective and in 
the infective forms, survive. This is especially the case when the throm- 
bosis is confined to one cavernous Mnus. Tlases of infective thrombosis of 
thelateral sinus fonowing nciiddle-^^ have often been savedTiy tlinely 

surreal mtexference with ligature of the jii^lar vein and of the lat er al sinus 
oh either ride of tlxe_tbrorppose area, and with incision and turning out of 
the clpt. ' 

Treatment. — Beyond vigorous prophylactic measures against the causes 
of this condition and the pamative treatment of symptoms, surgical measures 
in cases of local infective origin alone are of avail. Further, in dealing with 
i n3urie8_ pf the skull in the region of the superior longitudinal sinus, trephipjng 
and^^pl qrati op should Be undertaken vdth a clear understanding ofpSssiUe 
throTnbosiFo^^ and its appalling results. 
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DISEASES OF THE NERVOUS SYSTEM 


APHASIA AND OTHER DEFECTS OF SPEECH 

General Considerations. — The function of speech, which is the highest 
and most recently evolved human function which we have any means of 
directly analysing, has as its anatomical substratum a region of the cerebral 
convolutions situated in the left hemisj^ere and having its centre a, little 
behind the m the first and second temporal convolutions. It is 

liniited above by the posterior limB of the Sylvian fissure, occupies probably 
the tip and the whole external convexity of the left temj)oral lobe, and spreads 
backwards into the supramarginal and angular gyri, while it extends for- 
wards over all the convolutions of the insula and possibly to the posterior 
ends of the second and third pre-frontal gyri of the left side. 

This “ speech region of the brain ” comprises not only the cortex but 
also the subcortical white matter which carries the ])ath 8 of communication 
between the speech region and other parts of the brain. Posteriorly it 
receives an important white tract which conveys incitations from the visual 
region of the cortex situated in the cuneus and posterior pole of Ix^th 
cerebral hemispheres. An interruption of this tract results in the condition 
known as “ pur.e. word, blindness,” or in9.biJitX.i0 appreciate wri^n speech. 
Upon its deep aspect the speech region of the convolutions receives the 
temporal projection of fibres conveying the auditory impn'ssions, and destruc- 
tion of this system by a lesion undercutting the convolutions in the centre 
of the temporal lobe produces word-deafness,” or inability to appreewte 
same region another set of afferent s impinges upon 
the speech area which convey the muscular sense impressions and other 
sensory impressions which are produced in the movements of articulation 
and which are the only guidance which the “ deaf mute ” has in the know- 
ledge of correct execution in his articulation. 

A lesion deep in the temporal lobe which interrupts both the foregoing 
paths, isolates the speech region from any appreciation of correct execution, 
with the result that spoken language becomes unshapen and degenerates 
into a voluble jargon, “ j^jgpn apbasisi-’^ 

In the anterior half of tlTe speech area a tract of while fibres gatiu^rs 
by degrees, and passing forward constitutes the bulk of the “ temporal 
isthmus,” which joins the temporal lapj)et to the insula, and runs beneath the 
insula to the region beneath the first and second pre-frontal convolutions, 
from whence it is connected wdth the pyramidal path of the left side, and by 
way of the corpus callosum with the pyramidal path of the right side. This 
is the executive outgoing path for speech impressions and a complete lesion 
of this path, as by a limited subcortical lesion underlying the posterior (nid 
of the left third pre-frontal gyrus and anterior part of the insula, will result 
in complete inability to exteriorise either spoken or written speech — “ pure 
aphasia ” and “ pure agraphia.” 

In the speech area of the brain thus limited, little or nothing is known of 
any localisation of function. It is generally held that there is a gradual 
passing oyer from receptive function (appreciation of spoken and written 
language) in the posterior regions, to executive function (exteriorisation of 
spoken and written language) in the anterior regions. And even this vague 
localisation is probably due to the fact that the incoming tracts from the 
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visual, auditory and sensory systems which join the speech area in its posterii^r 
half and the outgoing tract which leaves it anteriorly, neither end abruptly 
nor gather abruptly, but do so gradually, and therefore lesions of the posterior 
region will interfere more with the receptive paths and those of the anterior 
region with the outgoing path. 

Inasmuch as the phenomena of “ word-blindness ” and “ word-deafness,’^ 
as well as executive “ aphasia ” and agraphia ” result from lesion of the 
speech area, these seem to result from lesion of the tracts concerned and not 
from interference with the function of the cortex. These phenomena are of 
common occurrence in connection with lesions of the speech region and, in 
the hands of Broca, Wernicke, Kussmaul, Lichtheim and others, lead to the 
formulation of localised areas of the cerebral cortex with specific functions 
in regard to speech. Thus, Broca’s centre in the cortex of the posterior 
part of the left third pre-frontal convolution was the motor centre for spoken 
language, while Exner’s centre in a similar position in the second left pre- 
frontal gyrus was the motor centre for written language. The “auditory 
word-centre ” in which auditory rnomorics of words were stored was in the 
cortex of the first and second temporal cyri, and the “ visual word-centre ” 
in which visual memories for words were impressed was in the cortex of the 
angular gyrus. These various centres were connected together by to-and- 
fro paths which could be s(!parately alTected by a lesion, and the attempt 
was made to explain the multitudinous and varied phenomena which occur 
in lesions of the speech region by damage to one or other of these hypothetical 
word-centres or to their connecting paths. The result w'as highly unsatis- 
factory. for the cases generally refused to correspond with the theories 
clinically, and practically never corresponded pathologically. Dejerine, by 
his discovery that a subcortical lesion in the right place could produce “ pure 
aphasia and agra])hia ” at the front end of the speech area and “ pure word- 
blindness ” at the posterior end, the cortex being intact, went far to make 
untenable the theories of narrow localisation of function within the speech 
centre. Subsequently the work of Pierre Marie, Head and others has placed 
modern conceptions of vspeech function upon a less artificial basis. 

The speech function seems to be concerned with the left hemisphere of 
the brain alone in right-handed persons, and this is explained by the major 
potential of the left hemisphere for receptivity and education associated 
with the major use of the right hand through the countless ages of humanity. 
Left- handedness is usually associated with a transfer of the speech function 
to the right hemispln^re, but there arp f^repriTOS to tills rule. 

The possibility of the transferehce of the speech Tuhetion from the left 
to the right hemisphere is great during childhood, to the extent that noiesioji 
of the speech region of the left hemisphere, however extensive, causes lasting 
loss^ffirp^ech in a child under provided sufficient in- 

telligence remain. After this age the possibility ol such compensation by the 
right hemisphere for lesions in the left hemisphere seems gradually to 
diminish and to occur but little after adult life is reached, but even in adult 
life remarkable exceptions to this rule are seen. 

The descending paths from the brain by which speech is executed are 
the pyramidal paths. The pyramidal fibres for the movement of lips, tongue, 
larynx, etc., are situated exactly at the knee of the internal capsule, and 
bear the name “ geniculate fascicle.” The speech area of the cortex seems 
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to command both right and left pyramidal systems equally, so that no lesion 
of one pyramidal system is ever productive of speech defects, either aphasic 
or dysarthric. 

From this it follows that aphasia, word- blindness, word-deafness, amnesia, 
etc., only result from lesions of the convolutions and of the white matter 
s closely underlying the convolutions, and never from lesions of the deeper 
j parts of the corona radiata and c aps ules. 

\ When, however, Foth systems are involved, as, for example, 

by bilateral lesions of the brain, or by lesions of the brain stem which involve 
both pyramidal systems where these are contiguous, or by neuronic degenera- 
tion of the pyramidal systems in general, then defects of speech execution 
arise comparable to the spastic paralysis of hemiplegia. These do not 
concern the pattern of speech, but solely the articulation, which becomes 
slow, clumsy, and slurring and indistinct, from weakness of movement, 
stifiness of the muscles concerned, and inability finely to adjust the stop 
positions at which the consonants are made. This condition, which is known 
as “spastic dysarthria,’* is commonly met with in double hemiplegia, in 
lesions of the " bfaiif S em involving, Jttqth^yramidal tracj;s, and aTsolm^ the 
tonic form of progressive muscular atrophy. In older writings it is 
often referred to under the most inappropriate name of “pseudo-bulbar 
paralysis.’’ 

When the lower motor neurons subserving the speech mechanism are 
bilaterally affected, a very similar dysarthria results, from the weakness and 
inaccuracy of the movements thus entailed, which is known as “ flaccid or 
atrophic dysarthria,” and which is met with in lesions of the medulla 
oblongata ^ progressive muscular atrophy, and in peripheral 

nj^uritifl. 

Lesions of the vermis of t he cere bellum and of the cerebellar connections 
of the medulla mhilaagata are productive of a peculiar defect of articulation, 
“ ata^c djsaxthria,” in which slurring, syllable-stumbling, syllable-elision 
and undue s^aration of syllables are conspicuous, and this somHiMes de- 
serves theTiame often used for it— staccato or B yl l abic utterance. Ataxic 
dysarthria is common in disseminate sclerosis^ Fnedreich’s di^ase and in 
cerebellar disease. Aphonia, which is the loss of the vocal elemenFm speech, 
the articulatory being preserved, is met with in bilateral complete paralysis 
of the larynx, as a reflex condition in affection of the vocal cords and 
as an hysterical manifestation. Mutism is invariably a symptom of 
hysteria. 

"'"^VXSouLAR Supply. — The speech area of the left cerebral hemisphere is 
supplied almost exclusively by the left Sylvian artery, the anterior branch 
of which supplies the posterior ends of tin; second and third pre-frontal gyri, 
the anterior part of the insula, and the sub lying white matter. Lesions of 
this branch are apt to destroy the subcortical white matter containing 
the out-going path from the speech area — ^the so-called “ motor aphasia,” 
“ Broca’s apha sia,” or “ pure aphasia ” resulting, according to the exact 
situa'tTbn linT^extent of the lesibh/ The posterior branch of the Sylvian 
artery running in the Sylvian fissure supplies the rest of the speech area, 
and lesions of this vessel are productive of the so-callcd “ se nsory aphasia,” 
Wernicke's aphasia,” or “ total aphasia,” according to the extent of the 
lesioSin^efe 18,' however, a deep Dranch of the posterior cerebral artery, 
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via the calcarine artery, which supplies the white matter beneath the posterior 
limits of the angular gyrus, and a lesion of this branch, by severing the in- 
coming path from the visual area in the cunei to the speech area, may cause 

‘‘ pure_m?xd bjin^noss ” as an isolated phenomenon or in conjun ction with 



Lesions responsible for Aphasia. — By far the most common cause of n 
aphasia, in all its degrees and varieties, is vascular disease, usually throm- < 
hosis, less commonly embolism, and only in the rarest cases haemorrhage — ^ 
for the reason that the two former lesions often affect the vascular supply , 
of the superficial parts of the hemisphere, whereas haemorrhage is generally 
situated deeply ; moreover, cases of cerebral haemorrhage rarely survive J 
the occurrence for more than a few hours. Cerebjal tunaour is the usual 
lesion caus ing aphafl ja of gradual onsets and is perhaps the only known cause / 
of isolated “ word deafness and ol “ volubl^y^rgon aphasia/^ for IFis the 
only conceivable lesion which can undercut and, therefore, isolate the temporal 
convolutions without otherwise interfering with their function. Inflam- 
matory conditions of the brain seem seldom to occur as factors of aphasia. ^ 
One may meet with transient symptoms of this order in connection with the 
various forms of meningitis, and also in encephalitis, but I have never seen 
any permanent form of aphasia resulting either from polioencephalitis or 
from lethargic encephalitis. Traumatic lesions of the speech area which are' 
common in times of war are often from their succinct nature productive of " 
most valuable cases of aphasia from the point of view of the analysis of 
speech function. Aphasia may occur as a transient phenomenon in epilepsy 
and in migraine, of which disease it is a well-known sign. It may also be met 
with in uraemia, in the “ nervous attacks of high arterial pressure without 
albuminuria, and in the “ congestive attacks of general paralysis of the 
insane. 

Physiological Considerations. — A useful conception of the physiologi- 
cal mechanism of speech is most easily arrived at by a consideration of the 
way in which speech is acquired by the infant in the piocess of its develop- 
ment. Within a short time after birth the child begins to recognise the 
nature and uses of some of the objects in the world around it, and to express 
its simple conscious proces.s by gestures, and it early appreciates the “gesture 
laggip^^ ge of those around it. The “ mimesis,’’ or gesture language, Thus 
early impressed and expressed, remains throughout life the most stable, the 
least vulnerable, and the longest lasting of the methods of receiving and com- 
municating ideas. Even when the function of speech is reduced to annihila- 
tion by lesions of the speech area, mimetic language remains, and it only 
disappears when intelligence or consciousness is reduced to a low ebb. 
Long before it is able to utter any articulate sound, the infant learns to 
connect certain sounds which it hears with certain objects and with certain 
events, and the memories of these auditory patterns first implanted serve 
by far the most important function in the processes and expressions of thought 
throughout life. Whereas we rely upon our visual memories for our re- 
membrance and intelligence in general matters almost exclusively, yet as 
regards speech we rely upon auditory memories to a very large extent, and 
of course those who have never learned to read do so exclusitely. The 
process of recall, both in silent thought and. in speaking, is the revjviU ol 
audito^ patterns. We are, therefore, strong “ visuafe’^’ As'regards^general 
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memory, but strong “ au diti ves ” as reg.irds speech memory, and the relative 
strength of the two functions varies somewhat in individuals, according to 
personal idiosyncrasy and to education, and this individual variation is some- 
times apparent in the phenomena of aphasia. From the original connection 
with hearing, the memories of speech patterns come to be located in that 
part of the brain associated with the auditory function — in and around the 
temporal lobe. Tiater, guided by the auditory memories, the child begins 
to express himself in articulate speech and he does so by the revival of 
auditory memories. 

It is essential to bear in mind that all motor processes have been evolved 
from reflex actions, and that all living motion is sensory-originated, sense 
guided and sense governed, and that a motor process of itself has no proved 
conscious concomitant, our consciousness of motor processes being the 
consciousness of the sensations which accompany the movement, or which 
result from the movement. In speaking, for example, we gain the Icuow- 
ledge that we have spoken what we wished correctly by the immediate back- 
lash of our voices sounding in our ears, and also by the sensation of correct 
articulation which reaches the sensorium from the executive' organs. The 
knowledge of correct execution so gained fortifies and increases the functional 
stability of the speech area, and is of immense importance in the speech 
function. If it be absent owing to a lesion isolating the speech area on the 
incoming side, speech degenerates into a jargon and soon becomes impossible ; 
just as in tabes the walking becomes irregular from loss of the muscular 
sense conveyed in the posterior columns, and ultimately standing becomes 
impossible. 

When at a considerably la(,er and less impressionable age the child learns 
to read and to write, certain visual patterns (letters, words, sentences) become 
connected with certain objects and ideas, and become linked on to the already 
well-established auditory memories of speech. The meaning of the visual 
symbols is learned by the child from the meaning of the word or pattern 
spoken, which he already knows well, and the already developed auditory 
speech function serves as the instructor of the visual siKiech function, and 
thrcfligliout life remains the more potent, more dominant and less vulnerable 
function of the two. 

Later still, in learning to write, the child relies upon bis visual memories, 
and as his knowledge of correct execution in writing is largely visual and 
only in minor degree common sensory from the movements of the band in 
writing, it follows that the function of exteriorising speech l>y writing becomes 
intimately connected with and a part of the visual speech function, and i^ 
usually depressed or lost with the visual speech function as the result of 
disease. It will thus be seen that there are not separate regions of the speech 
area in which the auditory memories of language and the execution of spoken 
speech on the one hand, and the visual memories of language and the execu- 
tion of written language on the other hand, are represented, but that there 
are four functions intimately coupled in pairs, which have their seat in the 
same anatomical substratum. Supposing that in later years the child learns 
a language in addition to his mother tongue, there is no fresh organisation 
of speech centres, but he impresses a further function^ — another set of speech 
patterns— upon his already trained speech mechanism, but this added 
function will never be so deeply impressed as that of the mother tongue, and 



APHASIA AND OTHER DEFECTS OP SPEECH 1465 


when the speech region of the brain is damaged the less impressed function 
will tend to be lost first and most. 

It is a general principle that when the speech area is damaged the speech 
function becomes depressed as a whole, with the result that function is lost 
in order of its depth of impression. For example, with any lesion of the 
speech area whicL does not conspicuously involve the incoming and outgoing 
paths the first signs likely to appear are depression or loss of the visual speech 
function, for this is much less deeply impressed than is the auditory speech 
function. 'I'liis loss will be greatest upon the executive side and less upon 
the receptive side, for the receptive side is always more deeply impressed and 
functionally more stable. With an increasing lesion, as more and more 
of the speech area is involved, the auditory sy)eech function will be involved 
first upon the executive side, and last and least upon the acceptive side. 
This principle first came into prominence many years ago with the general 
recognition of the clinical fact that the greater number of the cases of Broca’s 
“ motor aphasia,” even though the lesion was subsequently shown to be 
confined to the base of the third pre-frontal gyrus and neighbouring part of 
the insula, showed for a time after the occurrence of the lesion, relative or 
complete inability to recognise written language — in other words, they were 
word-blind, although intelligence was good and there was no lesion in the 
region of the angular gyrus to account for the loss of visual speech. And it 
was emphasised by the many reported cases in which complete inability to 
speak was caused by a lesion confined to the temporal lobe. 

DiASCHisis. — Von Monakow, who still held that the visual and auditory, 
and the receptive and executive speech fimctions were separately represented 
in the cerebral cortex, gave this name to the dropping out of function in 
terms of the depth of impression of function. The term actually 
“ breaking^of the synapses,” and he applied the principle of diaschisis to the 
brain generiOI Vto cTxplam the local loss of function in regions far dist-ant from 
the lesion, but functionally connected with the damaged region. At the 
present day the term is used with a functional ^ for it is obvious 

that it can have up anatomic/d meaiuog. 

The loss of the less deeply impressed elements of the speech function 
in regular order is sometimes well exemplified in aphasic persons who are 
facile in many languages. This principle is no more than a restatement of 
the w^ell-known fact that as age advances, the nervous system is less im- 
pressionable and at a lower functional level, and, therefore, that memories 
of recent events are much less vivid, more easily forgotten and much more 
difficult of recall, than are memories of long ago. 

Symptoms. — So far the varying degrees of word-blindness, word-deafness, 
aphasia and agraphia from lesions of the speech area, have been attributed 
in this account of the subject to sub-cortical lesions of the incoming and 
outgoing paths on the one hand, and functional depression of the speech 
mechanism as a whole on the other hand. It remains to make some attempt 
to elucidate the functions of the cortex of the speech area, or rather to suggest 
what defects may result when this cortex is damaged. It will be obvious 
that lesions confined to the cortex of this area alone are almost unknown. 

8rual] lej^ipns of the c(^yoJpU^ the size of a sixpeniny piece seem^^^ 
prod uc e no dcfi'cts at all, and this is jperhs-ps. true of .Stll the .xegiom 
cort(!X of the ■brain. There c^^ therefore, no narrow localisation of 
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function, and there must be capacity for compensation for such small lesions 
in the surrounding undamaged cortex. With larger lesions of the cortex, 
and in proportion to their extent, mutilation of the patterns of speech, slow- 
ness of utterance, inability to find the words (inability to recall), especially 
nominals, and above all isolated nominals, and finally confusion of speech 
intelligence occur, in that order. 

In the mutilated speech of the aphasic may be sometimes noticed 
stammering, and I have seen two cases in which the end result after great 
improvement was indistinguishable from ordinary stammering even as to 
the words, thus constituting a jargon utterance. This condition is at once 
distinguishable from true jargon aphasia, since the former is slow and halting 
whereas the latter is facile and voluble. Misplacement of words and tlie use 
of wrong words is common and is called “ paraphasia.” A tendency to 
repeat a word once "prdhoUlieed is sometimes^ present and bears the name 
“ echolalia.” The same faults occur also in writing, as faulty spelling, mis- 
placement of letters and words, wrong words, paragraphia ” and “ echo- 
graphia.” Dr. Head has classified those defects which may be due to the 
cortical lesion as (a) Verbal and Syntactical, which have to do with the faulty 
pattern of speech, (b) Nominal, which are the difficulties of recall, and (c) 
Semanjdc^ which are the troubles of confused speech intelligence ; and he 
suggests that the firs^of these groups is associated more particularly with 
damage to the antenor half of the speech cortex, and the second and third 
groups., with damage to the posterior half. It is quite certain that these 
three groups make their appearance in this order with an increasingly ex- 
tensive lesion of the speech area. Much defect of general intelligence always 
accompanies severe damage to the speech area, and this will be readily under- 
stood from the very large role which speech patterns play in the working of 
thought. Difficulty in the recall of words and speech patterns, which has 
been termed “ verbal amnesia ” or nominal deficiency,” is a characteristic- 
feature of lesion of the speech area, and as a purely functional defect is a 
; common experience in all of us when we are at a loss for a word or a name, or 
fail to express our meaning clearly, especially when the physiological level 
of the speech function is depressed by stage fright, or lack of confidence, or 
other embarrassment in consciousness. This difficulty is greatest with 
spontaneous revival than with recall, which is “ kicked up ” by direct sensory 
stimulation. For example, an aphasic person who is unable spontaneously 
to utter a word, may repeat the word at once when it is spoken to him, when 
: he sees it in writing, or when the corresponding object is shown to him. It 
jis greater with single words, especially with nominals, and less with sentences. 
For example, a patient was asked to say “ No,” and after vain endeavours 
he ended by saying, “ I can’t say ‘ No,’ sir.” Here the impossible word 
was brought up in the run of the pattern. It is important in this connection 
to bear in mind that we do not speak in the letters of the alphabet, nor in the 
words of our dictionary, but in a running pattern of sound. Th(*. pattern or 
context provides the meaning, while the individual words are negligible and 
have no meaning unless we put them into another pattern by parsing them. 
During the long ages in which man spoke before the invention of writing, h(‘ 
used the running pattern of sound, not yet arbitrarily made up of letters and 
divided into se]>arate words. From this will be explained why an aj)hasic 
will often gather something from a sentence or speech pattern when he 
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accepts no meaning from a single word, and why he may be able to put forth 
a proposition in the form of a sentence when he cannot utter any one of the 
words composing it singly. The power of the pattern in aiding revival is 
very great both from sequence rhythm and musical quality. As eS^lnples, 
an a^Sic who has no utterance spontaneously is told to count with his 
interlocutor. The interlocutor begins counting, the aphasic joins in. The 
interlocutor then stops, but the aphasic continues counting, carried by the 
sequence rhythm. Again, a patient under my care totally aphasic from a 
puerperal thrombosis, who had no speech acceptance and no speech utterance, 
was observed to join in with a hymn that was being sung in the ward and to 
sing lustily with only the slightest mutilation of the pattern. On the next 
occasion that this hymn was sung, orders were given for the singing to stop 
suddenly in the middle of a verse, when the aphasic patient went on singing 
alone, and the music continuing, she finished the hymn. This case clearly 
proves that the condition was not one of destruction of centres in which 
speech reception and s])eec}i exteriorisation were concerned, but it was one 
in which the speech function as a whole was depressed beyond power of 
physiological action from a lesion of the speech area, but yet could be roused 
into a condition of relatively high activity by the emotional element of 
rhythm and music. Dr. Hughlings Jackson reported a case of the inmate 
of an infirmary who had been bedridden and without utterance for years 
by reason of a Sylvian thrombosis, who waking in the night to find his ward 
in flames was so stirred by the prospect of being immediately roasted, that 
he shouted “ Fire ! fire ! ” with such vehemence as to summon the assistance 
by which he and his fellow inmates were saved. 

The same phenomena are observed upon the acceptive side of speech as 
have been just exemplified upon the expressive side. Dr. Head has shown 
that patients who seemed entirely unacceptive of spoken and written speech 
could still match an object with its name, or a colour with its name, from 
among a set of objects, colours and names presented simultaneously. Here 
the sensory stimulus of both the object and its printed name served to rouse 
the s])eocli function into some degree of recognition. 

The confusional or semantic defects of speech function are met with in 
extensive damage to the speech area, and are usual as immediate and 
transient plienomcna in all suddenly occurring lesions of the speech area. 
There is general mental dullness, with varying degrees, usually severe, of 
depression of speech function, and much confusion, both on the acceptive 
and expressive side, when any of these functions remain, and the results 
of the examination of the speech faculty are apt to vary very much from 
moment to moment, for attention is very difficult to hold and the patient 
is easily fatigued and bored. Severe degrees of this form of defect may be 
associated with inability to recognise objects — “ object-blinducss,” and with 
loss of ability to convey ideas by gesture — ** amimia.” 

Prognosis. — In attempting to estimate the degree of recovery which 
is likely to occur in oases of aphasia, it is necessary first to bear in mind that 
sudden cerebral injury is a})t at first, by the process which has here been 
described as functional depression or “ diaschisis,'* to cause very wide loss 
of function, though the lesion may not be very extensive. A total aphasia, 
for (example, is often the immediate result of lesion of moderate size. Such 
phenomena last usually not longer than a week, and until they have passed off 
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it is impossible to make a definite statement, either as to the extent of the 
lesion or the likely degree of recovery. Speech may be regained ,_by:-two 
entirely separate processes — (dtheriiy recovery of function ip partly damaged 
and functionally depressed areas, or by compensatory activity inihe pokntial 
speech area of the undamaged hemisphere. The possible recovery of function 
will depend upon the nature of the lesion and upon its extent. It will b«‘ 
greater when a lesion may be judged t/O be one of pressure ratlier than of 
[I actual destruction, if such pressure be removable, as in sub-dural ha3mor- 
rhage, abscess and gumma, and least when wid(dy spread arterial disc^ase and 
a failing heart suggest that the lesion is a thrombosis, and when an irre- 
movable tumour is present. The greater the extent of the lesion if it be 
• presumably from vascular occlusion, as judged by the associated signs, 
paralysis, anjesthesia and hemianopia, the less is the chance for functional 
restitution, as there is then little hope of any useful restoration of th(* circula- 
tion through collateral vessels. When the. lesion is deeply seated, as, for 
example, a lesion of the left internal capsule, producing dysarthria, the 
probability of. re go very is great, as there is an alternate path for speech 
execution j by way of the corpus callosum and right pyramidal path. Th(‘ 
capacity of transference of function from a damaged speech area to the 
corresponding region in the other hemisphere, varies so much in individual 
cases that few definite statements can be made with regard to ])rognosi8, 
but as a rule the younger the patient is, the more certainly does this com- 
pensation occur. In cblldren under the age of six years, unilatf‘ral lesions 
produce no permanent speech defects, provided sufficient intelligence re- 
mains, but even to this rule some im{)ortant striking exceptions have been 
recorded. When adult life is reached, transferences 8(‘em8 to occur but little, 
yet in a few recorded instance's destruction of the posterior half of the 
speech area has been followed by an almost complete restoration of speech 
function. 

Treatment of Speech Defects. — A careful and patient system of 
re-education in speech, such as is used in teaching mentally deficient children, 
is often of great value in all forms of speech defect. From the amount of 
labour that the teacher has to expend for very little jirogress mad(‘, this 
treatment is not often given a fair trial. A fair degree of iiite,lligence must 
be present, and care must be taken that the lessons are not prolonged to the 
production of the boredom, with accompanying inattention and confusion, 
which occurs so readily in aphasic patients. The utPuance of a simple 
vowel sound should first be taught, then that of the several vowel sounds, and 
afterwards that of consonants and their combinations, and the patient should 
be directed while learning to watch the movements of the lips, etc., of the 
teacher. The simultaneous y)re8entation of an object with its spoken and 
written name is often helpful in stimulating the remains of speech function 
into activity. An intelligent j)atient soon comes to recognise und('r such 
tuition that he has no paralysis of the articulatory mechanism. 

"Tbstamentary CajPAOITY. — No rule can be laid down as to the capacity 
of a person suffering from speech defects to exercise civil rights and to make 
a will, and each case must be judged uy)on its own merits. The first and 
all-important consideration is the degn^e of intelligence, and w hen this is good 
it is essential for such capacity that there should be some mode of cognition 
and of expression left. Pure word-blindness and the extremely rare condi- 
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tion of pure word-deafness do not interfere with the exercise of civil rights, 
for the patient can understand what he hears in the first case, and what he 
reads in tlie second, and in both conditions can express himself both in speech 
and writing. In cases of pure aphasia and pure agraphia there is complete 
civil capacity, but when, as usually happens, the two conditions co-exist, 
though intelligence and the receptive side of speech may be but little im- 
paired, yet the expressive side oi speech is reduced to gesture, and extreme 
difficulty may be met in ascertaining the patient’s wishes. Auditory amnesia, 
and combined auditory and visual amnesia, and confusional defects, except 
in the slightest forms, interfere seriously with testamentary capacity and 
with capacity for exercising civil rights. In such cases there is great loss 
both on the acceptive and on the expressive sides of speech, with confusion 
of memory and impairment of intelligence. Most satisfactory results have, 
how(‘V(‘r, many times been brought about in appanmtly hopeless cases by 
careful, sympathetic and repeated procedun s, in which the properties to 
be bequeathed and the likely legatees are assembled before the patient, 
thus allowing the testator to match the gift with the recipient. The pro- 
ceedings should be conducted in the presence and under the direction of a 
physician thoroughly conversant with the subjt‘ct of aphasia. All concerned 
should bear two points in mind, the one being that the wishes of the legator 
must be paramount, and the other that an obviously just will is most 
difficult to upset in a court of law. 

The Method of Examination of patients suffering with speech defects 
should be in accordancx* with some definite scheme so drawn up as to test 
each function of the complex ]>liy8iologicaI process of Fj)cech. 

The following scheme is convenient: (1) Is tin* patient right- or left- 
handed. and, if the latter, did he write with the right hand ? (2) What was 

the state of education as regards reading, wTiting and foreign tongues ? (3) 

Does he understand the nature and uses of objects, and can he understand 
pantomime and gesture, or express his wants thereby ? (4) Is he deaf ? 
If so, to what extent, and on one or both sides ? (5) C'an he recognise 
ordinary sounds and noisc^s ? (6) Can he comprehend language spoken ? If 
so, dot's h(‘ at once atte.mpt to answer a question ? (7) Is spontaneous 

spet'ch good ? If not, to what extent and in what manner is it impaired ? 
Does he make use of wrong words, recurring utterances, or jargon ? (8) Can he 
repeat words uttered in his hearing ? (9) Is the sight good or bad, is there 

lemiianopia, or papillmdeina ? (10) Does be recognise written or printed 

spet'ch and obey a written command ? If not, does he recognise single words, 
letters, or numerals ? (11) Can he write spontaneously ? What- mistakes 

occur in writing ? Is there paragraphia ? Can he read his own writing 
some time after he has written it ? (12) Can he copy written words, or 

from print into writing ? Can he write numerals or perform simple mathe- 
matical calculations? (13) Can he read aloud? (14) CVan he name at 
sight words, letters, numerals and common objects ? (15) Can he write 

from dictation ( (16) Can he match an object with its name, spoken oi 

written, when a series of objects and names are simultan»u)U8ly ])resented ? 
(17) Any other tests, emotional, rhythmical, or musical, which may raise the 
physiological level of the speech centres. (18) Any other means of proving 
in what way he can receive and express ideas. 
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Impediments of Speech 

1. Stammering or Stuttering. — A spasmodic defect of articulation 
leading to a sudden chect in the utterance or words, or to a rapid repetition 
of the consonantal sounds in connection with which the difficulty arises. To 
the trouble with articulation are often added spasmodic movements of the 
face and head, or indeed of any part of the anatomy. 

Except in the rarest instances this condition is not associated witli any 
structural changes in the nervous system nor in the organs of articulation, 
but it has been observed as the end result of a lesion of the speech area. 
The disorder seems to consist in a lowering of the functional stability of the 
executive speech mechanism by a physiological embarrassment in conscious- 
ness. It is begotten of shyness and self-consciousness. It is neyer con- 
genital, nor jQiet with in early Infancy, but^^arises at the age when shyness 
an^sfilfrconsciousness trouble youth most. It is infinitely commoner in 

S 3 than in girls, for the latter are much less liable to self-consciousness. 

Samrnefer never stammers in the speech of thought, nor w^hen talking 
aloud to himself alone, nor at any time when singing, for in the two former 
cases the embarrassment of self-consciousness is absent, and in the last case 
the element of rhythm and music greatly increases the stability and con- 
fidence of the function. It not uncommonly appears in conditions of de- 
bility, and especially after measles and diphtheria. It has a frequent origin 
in sudden^fright, and during the Great War thousands of soldiers wlio had 
never stammered before were thus afflicted. It is the historical utterance 
of fright and of those who find themselves suddenly “ flagrante delicto.” 
In rebellious cases the element of self-consciousness seems to disappear, 
while the stammer persists as an ineradicable habit, and it is remarkable 
how many sufferers of this class have strong aspirations towards public 
speaking. 

In articulate speech three muscular mechanisms are concerned — (1) 
the respiratory mechanism for supplying the blast of air, (2) the larynx for 
producing the voice, and (3) the muscles of the lips, tongue, jaw, and palate 
for articulation. For distinct speech there must be absolute co-ordination 
of these mechanisms one with another. Consonants are in nearly all cases 
the source of the difSculty in stammering, and while these are all buccal 
sounds, yet some begin with a laryngeal sound, while others are purely 
buccal. The former are termed “ voiced consonants,” and are B, W, V, Zh, 
Z, Th (as in ** thus ”), D, L, R, G, Y ; and the latter ‘‘ voiceless consonants,” 
and are P, P, Th (as in “ thin ”), S, Sh, T, K ; while N, M, and Ng terminal 
are “ voiced nasal resonants.” If one articulates these consonants it becomes 
at once clear that it is the presence of the initial laryngeal element or “voic- 
ing ” which makes the difference between B, V, Z, D, G, and P, F, S, T, K, 
respectively. 

A careful attention to the manner in which the letter sounds are produced 
is absolutely essential in the investigation and treatment of stammering. 
The difficulty occurs most commonly with the explosive consonants, P, B, 
T, D, G, K, and nearly always where these occur as initial letters — that is, 
in starting the articulatory mechanism ; and to avoid this difficulty which 
arises after every pause, most stammerers speak in a rapid monotonous 
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fashion. The fault chiefly lies in the direction of energy to articulation 
rather than to phonation. The patient held up by his stammer usually 
remains silent, but occasionally, having produced the first sound, he con- 
tinues to repeat it — the reduplication stammer which has been the 
origin for the names “ stammer ” or “ stutter by which the malady 
is known. 

Often the patient uses a trick or contortion to prevent the stutter or to 
relieve the feeling of nervous tension and embarrassment in consciousness 
which the defect causes, and these tend to become engrafted on him, as (1) 
associated sounds — whooping, grunting, crowing, etc. ; (2) habit spasms — 
contortions of the face, limbs, or body, which sometimes take a complicated 
form and exactly resemble the co-ordinated forms of tic. 

Prognosis. — The majority, of the cases tend to> spontaneous cure, and 
recovery is hastened .in all cases by systematic treatment. In every class 
of case the results of treatment may come slowly at first, but perseverance 
will in almost every case bring success. 

Treatment. — Attention should be paid to conditions of general health, 
and to the menta l vv ell-bejng and satisfaction of the child, with ^en{y~c>f 
scope for j.)leaauie.-and satisfying occupation. S ub jects of a liighly nervous 
and sensitive temperanient are " oflen much benefited by a course of 
strycTinine^^'rbmide a nd_ gly cerophosphates, and also })y as pir in — which 
shouIT ^always 15e eraployea In ' a stammering child who is suspected of 
being rhcu^nu^ic. 

The patfent should be removed as far as possible from causes tending 
to increase his self-consciousness and from the ridiculing of his defect, and 
he should have daily speaking exercises. It is well for him to speak, read, 
or recite in a large room alone, loudly, slowly and distinctly. The following 
system for such exercises is useful : (1) The chest must be kept well filled 
with air. This most important point is often most difficult to the patient. 
(2) He must speak slowly, with a full resonant voice. (3) When he comes 
to the word on which he tends to stutter, he should raise his voice and direct 
his energies to vocalisation, and not to articulation. If the difficulty be over 
a voiced consonant, he must be directed to voice it firmly. If the consonant 
over which lie stumbles be a voiceless one, attention must be directed to the 
vocalisation of the subsequent vowel sound ; for instance, in “ pat ” he 
must attem])t to vocalise the “ at,’’ and he will find little difficulty in pre- 
fixing “ p ” as the syllable is uttered. (4) Gymnastic and singing exercises 
are valuable additions to treatment. Should associated movements be 
present, the speaking exercises may be carried on in front of a mirror, so that 
the patient may see these himself and endeavour to suppress them. 

The development of confidence and self-reliance is everything in the 
treatment of stammering. The skilled teacher first gains the liking, respect, 
and submission of his patient. He then assures him that his defect will dis- 
appear, and that he can cure himself, and demonstrates to him by correcting 
the faults that he can speak normally. When stammering arises suddenly 
as the result of shock, as in the Great War cases, it should be treated as is 
aphonia and other hysterical paralyses, by demonstrating to the patient that 
his trouble is superable. I have seen a queue of such stammerers who wefe 
waiting for treatment cured by the emergence of the worst of their number 
from tli(‘ ‘‘ wizard’s den ” proclaiming his recovery. 
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2. Lallino. — A defect due to want of precision in the action of the oral 
articulatory mechanism. It characterises the speech of many children 
before the art of articulation is completely learnt. It is only a persistent 
condition in some cases of defective intelligence. 

3. Lisping. — A defect due to the indistinct enunciation of certain con- 
sonants, or to the substitution of wrong consonants. It usually occurs in 
connection with the sounds of Th, R, and S, which change to V, L, and Th 
respectively. The condition, which is almost usual in infants learning to 
speak, is due to faulty articulation, and may become a habit, in which case 
the subject has probably a bad “ ear ” for sound. Defective conformity of 
the mouth may cause it ; for exam[)le, a “ tongue tied ” person can never 
pronounce the English R correctly. 

4. Idioglossia. — A condition in which from the first moments of learn- 
ing to speak, a child uses wrong consonants, or rather he tends to substitute 
three or four consonants for the whole series. Very slight degrees of idio- 
glossia are common in little children, whose early speech is intelligible only 
to their nannies. In marked cases the child comes to speak a language* 
entirely its own. The following admirable illustration is given by Dr. Col man 
from one of his patients, who thus repeated the Lord’s Prayer : 

“ Oue Tahde na ah in edde, anno de Di nay, I tidde tah, I du de di on 
eet a te e edde, te ut te da oue dade ded, e diddc oue tetedde a ne ahdin to te 
tetedde adase ut, ne no te tetate, ninne utte enu, to 1 ah te ninne, f)oue 
e dordy to edde e edde. Ame.” This patient substituted “ t,” “ d,” or “ n ” 
for most of the other consond,nts. 

The course of time and education removes the defects of lisping, hilling, 
and idioglossia, and the prognosis in all these conditions is invariably good. 

Any deformity of the articutatOTy organs should be remedied if possible. 

5. Aphthonoia. — A condition in which the attempt to speak sets up 
severe spasms in the muscles of articulation, chiefly in the tongue. Nothing 
is known of the pathology of this rare disease, which from th(‘> descriptions 
(for I have never seen an example) may be akin to myotonia, tetany, or 
occupation cramp. 

James Collier. 


APRAXIA 

Definition. — A disorder of cerebral function, characterised by inability 
to perform certain familiar purposive movements, in the absence of motor 
and sensory paralysis and ataxia. This disorder does not depend upon 
defective perception (agnosia) nor upon general reduction of intelligence. 

iEtiology. — Aprs .via may result from both genorni and local disoa.s(\s of 
the brain. It may be met with in general paralysis of the insane, in cerebral 
sclerosis and in several forms of dementia, and in paralytic chorea. It 
occurs in its purest form from local lesions of the brain, and may then be 
confined to one region of the body. It may result from lesions of the posterjjQi 
jparf; of-th e prefrcmtal area of the left aide, the so-callod-^THOtGrCrTerlml '' 
^basia and agraphia being good examples of apraxia of speech, and lesions 
in this region may also cause right-sided apraxia of the limbs. Lesiqps 

been associated with con- 
spicuous apraxia, as have also bilateral lesions in the posterior parts of 
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the heiriisjiheres. In tlie latter cases, the apraxia is likely to he associated 
with some degree of lack of recognition of an object, and of its uses (agnosia), 
and this causes apraxia from a loss of correct comprehension of the act 
required. Von Monakow is of opinion that lesions of the supramarginal 
gyrus cause apraxia. Apraxia is sometimes met with in cases of hemiplegia 
in which, notwithstanding the complete recovery of motor and sensory 
[)aralysis, the performance of familiar acts — from the highest skilled move- 
ments, such as the fingering of the pianoforte or of the violin, or the use of 
his tools by a craftsman, to the simplest act — may be no longer possible. 
ApxaxM-jnay be summarised as aa inability to convert a Qojropt jd^a o£-an| 
action into the required rhovcrnent. The features of the condition may be 
well demonstrafSToy the consideration of left-sided hemiaj^raxia. There is 
neither loss of power nor loss of sensibility in the left upper extremity. 
When such a patient is asked to perform some familiar act with the right 
hand, he at once does so correctly, but when ordered to perform the same act 
with the left hand he is unable to do so. Either he makes aimless wandering 
movements with the left hand, or he may succeed in making movements 
somewhat resembling those required of him, with much slowness and clumsi- 
ness. Sometimes he may perform some act which is entirely different to 
that required of him, and this phenomenon is called parapraxia. When the 
apraxia is partial, tin* patient may be able to perform some acts and not 
others, his inability usually, but not always, increasing with the complexity 
of the act required. Or lie may be able sometimes to perform an act in 
wliich he commonly fails. Not infrequently such a })atient, wearied with 
the unsuccessful attempts of his left hand, will abruptly perform the act 
correctly with his right hand, to get rid of it. And he will define his defect 
by saving, “ 1 know quite well what you want me to do, but I cannot do it.” 
Spontaneous volitional movement is similarly affected, and this leads in- 
variably to a marked loss of initiative in the use of the affected limb — the 
patient will not try to use it. The apraxic patient is often to an astonishing 
degree unaware of bis disability, and frequently becomes conscious of it for 
the first time when it is pointed out to him by another person. For instance, 
a patient who had been skilled in boxing, was affected with apraxia of the 
left upper limb. When asked by his physician to stand up and spar with him, 
he at once arose with evidence of confidence and pleasure, and placing his 
feet, body and right arm in the correct position, commenced to box with his 
left upper extremity swinging helplessly from the shoulder. He then for the 
first time became aware of his disability. 

Diagnosis. — Apraxia may be confused with astereognosis, with agnosia 
and with cortical ataxia. A correct conception of the nature of the two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient obeys the word of command at once and succeeds more or less with 
the act required, the defect being clumsiness of execution. The clinical 
examination of patients for apraxia, must iiichide — (1) the general psychical 
condition as regards attention, memory an(I reasoning ; (2) an inspec tion 
of sensory appreciation for defects of simple perception in the regionFof 
smell, sight, hearing, taste, cutaiiedus sensibility and muscular sense ; 
defects of recognition o impfeBsions in these regions fa gnosia) ; 

defects of memory ; and (3) ah exa rhina tlonof executive power for any defects 
in the movements determined by'^^ual, auditory, tactile and kinsBsthetic 

93 
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stimuli. What response does the patient make to objects held in front of 
him or to gestures made to him ? Can he imitate movements ? Can he 
when requested make simple and purposive movements, with and without 
tlie objects in his hands ? When given an object, how does he hold it and 
use it ? 


In certain conditions of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may fail to arouse an intelli- 
gent perception of the object exciting them. This inability to recognise 
the import of a sensory stimulus is called agnosia. Tliose patients who 
present aprax-ia and agnosia, often show other interesting phenomena which 
are of importance ; these are (1) inattention, (2) defective capacity for 
retaining recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already executed movement 
when and only when the patient desires to make a fresh movement. A 
patient of Pick’s, for example, 1)1 cw out a candle and then blew upon all 
objects presented to him during the next few minutes. The relation of 
apraxia and agnosia among the disorders that im])air voluntary movement 
is well shown by a scheme which, passing along the cerebral sensory-motor 
path from sensory to motor, sets dowm in order tliese clinical conditions. 
The following scheme is from Kinnier Wilson’s monograph : 

(1) Cortical blindness, cortical deafness, cortical sensory paralysis, — 
loss of visual, auditory and cutaneous, etc., ingoing impulses. (2) Cc'rcbral 
ataxia : loss of afferent kiiiiBsthetic impressions, resulting in erroneous 
estimation of range of movement, power, etc. (3) Mind palsy ; incapacity 
of movement from loss of kinaestbetic memories for complex movements. 
(4) Agnosia : Conservation of sensation, but failure of recognition ; loss 
of sensory memories. (5) Ideational agnosia : loss of the spatial associa- 
tions and interconnections which make up the idea of an object from its 
component ideas. (6) Ideational apraxia : defective synthesis of the 
ideational components in a movement-complex. (7) Motor apraxia ; 
intactness of the cortico-muscular apparatus, but inability to translate a 
normally produced idea of movement into its corresponding inovement-form. 
(8) Cortical motor paralysis. 


CEREBRAL DIPLEGIA 

Synonyms. — Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis. 

Definition. — A series of clinical conditions, dependent, not upon gross 
local lesions of the higher nervous system, but upon lack of, or imperfect 
development, or degeneration of the nerve cells of the cerebral cortex, basal 
ganglia or cerebellum. This agenesia of nerve cdl§ may affect those cells 
of ihe pyramidal system which are the latest to develop before birth, namely 
those for the supply of the lower extremities and the resulting clinical condi- 
tion is cerebral spastic paraplegia or JAttle’s disease^ or all t he celb ^ of thp 
pyramidal system may be^JlcPjted, prodd^iSg™^geh^al i sed spastic rigidity. 
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Again, the higher regions of the cortex may be affected, and the result is 
congenital icjiocj^. Similar affection of the cells of the basal ganglia result 
in congenital bilateral athetosis, and congenital chorea. When the cere- 
bellum is involved, congenital cerebellar ataxy results. Further, there 
may be any combination of the above conditions. Lastly the whole of 
the cells of the entire nervous system may be progressively affected, as in 
amaurotic family idiocy. 

Etiology. — The malady may be apparent at the time of birth, as the child 
may be born with contractures present. More often, the signs of deficient 
or perverse movement, or of mental deficiency, appear during the first year 
of life, as the signs of cerebral activity commence to be extenonsMT Tn 
otUer and rarer cases, the degeneration of the nerve-cells seems to be truly 
post-natal in onset, as in amaurotic family idiocy. In most cases jio heredity 
can he, traced, but soTnetimes several children of the same mother may be 
affected, and direct heredity has been known. Amaurotic family idiocy is 
always familial, and is almost, but not quite, limited to the Hebrew race. 

AhnormnUhes of hirth are remarkably frequent. Premature birth, 
precipftalie t)irth, pr onged birth f r om uterine inert ia rather than from 
dystocia, and asphyxia ncdnaiEonTm are^aTTc^rhon, a*nd it is possible that 
premat urity and asphyxia neonatorum may be definite causal factors in 
some ol the cases. Materual ill-hcalth during pregnancy has occurred in a 
few cases, but it is usually ‘conspicuous by its absence. 

If we regard the brain from the time of its earliest stages of development 
as a field sown with seeds (neuroblasts), which germinate at different periods 
of fcetal life, and the germination is not even complete at the time of birth, 
the germination of all the elements in due time and their complete develop- 
ment being necessary for the formation of the perfect brain, then we may 
liken the cause of diplegia to some baneful influence, such as a frost, which 
acting at a particular time, may spare those seedlings which are well developed 
and able to withstand it, and those seeds as yet not germinated, but which 
causes havoc among the tender germinating seedlings, either to their death 
or severe maiming. In some cases, as, for example, in . Little the 
neuroblasts thus affected may, after a period of retarded development, 
ultimately become strong plants and complete their development. The 
nature of this baneful influence is mysterious. It may be of the nature of a 
toxin, or of an internal secretory deprivation. It is of interest, that in the 
highest degrees of cerebral agenesia, anencephaly, pituitary abnormalities 
seem to be constant. 

Pathology. - The essential histology of the affected regions is that of non- 
developnmuL paucity ip numbers and degeneration of the nerve cells j'mth 
corresponding absence, poor development, degeneration or a combination of 
these states, of the tracts which spring therefrom. The pyramidal tract, for 
example, may be found absent throughout, or it may reach to the medulla, 
or to the cervical region only, and so show at what period development was 
arrested. The changes in the nerve cells are foUowed by secondary and 

the affected regions are firmer and smaller than normal. The final result is 
termed atrophic sclerosis, which is greater in degree, the more severe the 
case, and the longer life has been preserved. The atrophic sclerosis may 
affect the whole surface of the hemispheres equally, but more often certain 
regions are profoundly affected, while others escape relatively or completely ; 
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but the distributioaia.alw«ij^^^^^^ In 

generalised rigidity witli idiocy, the whole of the hemis))hercs may be affected. 
Where motor symptoms arc slight and mental reduction profound, the 
frontal and occipital regions are predominantly affected. In paraplegic 
rigidity, the atrophy is confined to the paracentral lobes and neighbouring 
convolutions upon tlie convexity of each heinispliere, a lozenge-shaped 
depression of remarkable appearance occupying the summit of the cerebral 
vertex. In the atrophied region, the convolutions are unduly hard to the 
touciu They stand away from one another and arc smaller tlian are normal 
convolutions, and the sulci between them are widened. Their surfaces often 
present a worm-eaten and faceted appearance. Each convolution is ridge- 
like, and does not preserve its level, now sinking and now rising. This 
irregular form of the convolutions, witli wide, separating sulci, gives the 
brain a characteristic appearance, like that of a walnut kerne l. Affection 
of the cereFfiUTim causes a similar s hrink in^flT h d^krd hhl ti f " Sections of 
the brain stem and spinal cord may show a complete, or relative, absence of 
the pyramidal tracts. 

Symptoms.— The clinical picture of the several forms of cerebral diplegia 
presents a combination in varying degrees of certain characteristic symptoms, 
always bilaterally distributed, though sometimes more severe on one side 
than on the other. These symptoms are : muscular rigidity, paresis, per- 
verse movements, contractures and increased deep reflexes. Mental de- 
ficiency, optic atrophy, ocular palsy, ataxy, and bulbar paralysis are other 
important syra]itoms. The signs of the disease become obvious during tlie 
first year of life or soon after. In severe cases, soon after birth, the nurse, 
in washing the child, is the first to notice the stiffness of the limbs, or the 
regular assumption of a curious bodily attitude. Otherwise, the abnormabties 
may not be obtrusive, until the child should sit up or learn to get about, 
when weakness, rigidity, perverse movements and ])es cavus may call atten- 
tion, or backwardness in learning to walk and to talk, and mental deficiency 
may first suggest that there is something wrong with the child. The following 
are the common types of the disease, but it must be remembered that any 
combination of, or transition between, the types may be met with. Amaurotic 
family idiocy has certain peculiar features which necessitate a separate 
description for this malady : 

1. Generalised rigidity; general congenital spastic paralysis . — There is 
extensive defect of the pyramidal system. The rigidity and weakness 
affect the whole of the musculature. 

2. Paraplegic rigidity ; congenital spastic 2 )araplegia ; TAttle ^s disease . — 

The pyramidal "deficiency is confined to that supplying the loweFj^rt of tlie 
trunk and lower limbs. 

3. Vongeii^t M athetosis and congenital cltorea . — The agenesia 

affects the cells of the basal ga nglia, with the appearance of irregularity of 
movement, and*"6T spontaneous involuntary movements, which may be of 
an athetotic, choreic or irregular type. A certain variable degree of general 
rigidity is present in these cases. 

4. Congenital cerebellar ataxy.— Tha agenesia affects the cerebellum with 
the appearance of cerebellar ataxy. In this type, the limbs are flaccid, and 
in mixed cerebral and cerebellar types there is a tendency to hypotonicity 
of The muscles, instead of rigidity. 
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5. Gon^^nital idiocy ; restless idiocy , — The agenesia affects those parts 
of the brain concerned with the higher functions. These children are emotion- 
less, restless and unteachable. The skull often shows frontal or occipital 
microcephaly. 

6. Microccphalic idiocy — where the agenesia is of the whole brain and 
the skull very small. 

7. Amaurotic family idiocy. 

- Ay — Except in severe cases, in which the weaknesf 

amounts to complete paralysis, there is more rigidity than weakness, and it 
is often astonishing that there should be so nauch power in th^ presence 
of such a degree of rigidity. The lower extremities are generally the most 
affected, the upper to a less degree, and the facial region still less. Move- 
ment is slow and clumsy and resembles that of the tardigrade animals, and 
spontaneous involuntary movements are often present in the limbs. Con- 
tractures accompany the rigidity, and if walking is possible the gait is 
digitigrade from contraction of the calf muscles, the knees are flexed from 
contracture of the hamstrings, the thighs are rotated inwards, and the 
knees pressed together, rubbing against one another. More severe adductor 
spasm gives rise to the cross-legged progression. The rigidity and contrac- 
tures, when severe, may give rise to peculiar attitudes and deformities. A 
mask-like expression of face, with wide palpebral apertures and large open 
mouth, is not infrequent. Slobbering is very common. The h^d may be 
r igidly r etrj^jgtoi^ but more commonly the chin is pressed down upon the 
cfetr Tme spinal column generally shows some deformity in the way of 
kyphosis, lordosis or scoliosis, and pes cavus or equino-varus is the rule. 

Perverse JV l o vements . — Under this heading must be grouped the very 
constant mJadFortness of voluntary movement, the facial over-action and 
grimacing in speech and in mimetic expression, choreic movements, athetotic 
movements and intention tremor. Common sensation and the muscular 
sense are unimpaired. The sphincters are unaffected. The deep reflexes 
are increased, but are often difficult to obtain when rigidity is very marked. 
The trunk reflexes are often absent, the plantar reflexes usually are extensor 
in type. Since the growth of the skull follows and conforms with that of 
the brain, cranial abnormalities are common. There may be microcephaly, 
asymmetry and flattening in the region of the central convolutions, or 
a furrow corresponding with the interhemispheric fissure, or frontal, ox 
occipital smallness and flattening. Every degree of mental reduction may 
be met with, from precocity and slight mental dullness to complete amentia. 
But this by no means corresponds with the severity of the bodily symptoms, 
for the mental defect is often most severe, wdien the bodily symptoms are 
slight, and conversely. In some cases, very high intelligence persists, when 
there is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality, of 
the pupils and slowness of light reaction are not uncommon. Nystagmus 
is often met with. Convergent strabismus occurs in about one-third of the 
cases. Co nvulsiv e attacks are of common occurrence, and in about one- 
eighth of til e cases epilepsy becomes' established. 

Diagnosis. — When the symptoms are well marked, the diagnosis presents 
little difficiilty, since the disease, dates mostly from birth, or is discover^ 
during t he first year of life. Paraplegic rigidity may possibly Be confused 
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with other forms of paraplegia, and, especially, with that resulting from 
spinal caries. Certain cases of pontine tumour may closely resemble 
^nefSHsS rigidity. The occurrence Ot'sucF*^^ during the first 

two years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity, and in all cases of 
paraplegic rigidity, there is a tendency to slow amelioration of the rigidity, 
an increase of voluntary power and control of the muscles in the course of 
time, especially under the influence of careful training, and in paraplegic 
rigidity, if the mental acuity be hoT seriously impaTfeHT^aborious treatment 
may result in an almost normal condition of the limbs by the age of puberty. 
On the otherdiand, ^ome cases of generalised rigidity become p^gressively 
worse, a ud succumb^ usually before the end ,of i^ jSilat<^l 

athetosis and choreic^ diplegia, as a rule, follow ja verj jb 
course, without, tendency to a fatal result. Paraplegic rigidity apart, a 
gre^' many of the cases of all forms of di})legia succumb before the si^th 
year, and in those who survive this age, the tenure of life is short, few reaching 
far into the third decade of life. 

Treatment. — In those cases with a marked degree of mental impairment, 
and in those which show a course of progressive degeneration, no treatment 
is of avail. In slighter cases of generalised rigidity, and in paraplegic rigidity, 
treatment is to be directed to tlie preyentio n ofj tha rigidity, to regaining of 
voluntary control, and the improvement of mental acuity. There is, ])erhaps, 
no disease which demands greater' patience and persistency in carrying out 
of suitable treatment, and there are few diseases In which more l)riHiant 
results may be produced from apparently hopeless cases by pertinacity in 
treatment. It is in the early years, when treatment is for the most neglected, 
that good results are more quickly and readily obtained. From the first, 
regular massage and passive movements should be emidoyed. Voluntary 
movement should .be encoJiraged, as far as possible, and as power and move- 
ment increase, gymnastic exercises of every kind should be em])loycd. Itigisi 
i appyat u^ for pre vention of deiormity and to, reduc e contractur e i^ljuiriiiful, 
i forit Increases the weight of the limb, and interferes mtIi m"ovehTent, which 
is the remedy with which paralysis is to be combated. Tenotomy is of 
great service in the relief of deformity and contracture, and should be soon 
followed by passive movements. It should never be performed, unless a fair 
degree of voluntary power is present. Many of the patients seem to improve 
more rapidly if thyroid extract be administered in moderate daily doses. 

Ama urotic, . Eami t.y I diqc y 

1. WAUKN TAY-SACHs’ DISKASE : TllR INF’ANTILE FORM 

Definition. — A family disease of infancy occurring chiefly, but not 
entirely, in the Hebrew race, affecting children during the first year of life, 
who are apparently quite healthy when born, and characterised by — (1) pro- 
gressive uiental i/np^ment, ending in absolute idiocy ; (2) progressive 

piralysis of the wholeT^ody ; (3) progressive diminution in sight, ending in 
absolute blindness. Pathognomonic retinal changes are constantly present, 
consisting of a large and conspicuous ‘‘ chery-red spot in the region^ of 
the macula, and, in addition, optic atropby'bccurilatcr and ( i) a fatat fernii- 
naHoiTinTHe marasmic state before the age of 2 years. 
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Etiology. — Nothing is known of the aetiology of the disease apart from 
its familial and racial incidence. The tendency to the disease is unquestion- 
ably congenitally installed. 

Pathology. — This is very striking. It consists of a progressive de- 
generation of the nerve cells from the highest to the lowest, and ultimately 
there may be no normal cells remaining anywhere in the nervous system. 
The degeneration takes the form of swelling of the cell protoplasm, and of 
the dendrites with chromatolysis, swelling of the hyaloplasm and destruction 
of the cell hbrils, followed by disappearance of the nucleus, and finally by 
absorption of the remains of the cell. Every cell of the central nervous 
system both of the brain, spinal cord and spinal ganglia, is in the end 
similarly affected. 

Symptoms. — I’liere are few diseases in which the clinical mamfestations 
are so perfectly uniform as in this malady. The children have~an'^eeirborn 
at full term, and in perfect health. They thrive well during the first 3 to 6 
months of life, when tin*}’ gradually become listless and apathetic, cease to 
take interest in the surroundings, and begin to show signs of the visual failure 
which ends in blindness. Later, the child is unable to sit up, or to hold up 
its head. The limbs, wliich may be slightly spastic at first, become flaccid 
and motionless. There is a gradual increase of all these signs. The mental 
defect becomes more and more noticeable, the paralysis more extreme, com- 
plete blindness follows, and tlie patient sinks into a condition of marasmus, in 
which lie dies. Convulsions, nystagmus and strabismus are sometimes present. 

The retinal chan are pathognomonic and are due to a degeneration 
and disappearance of the nerve cells of the retina and their processes, which 
constitute tlic fibres of the optic nerve. This change is most intense in the 
region of the fovea centralis, where the retina thins and disappears over a 
circular area, exposing the vascular choroid. This gives rise to the character- 
istic appearance, on ophthalmoscopic examination, of a cherry-red spot 
in the region of tlie macula. This spot is actually a hole in the retina ex- 
posing the choroid. The optic disk shows progressive atrophy. 

Diagnosis. — Distinction has to be made between this and other forms of 
progressive diplegia. The symptoms are so distinct, that a physician, who 
is acquainted with the disease, and able to recognise the retinal picture, can 
hardly fail to make the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2. OTHER FORMS OF AMAUROTIC FAMILY IDIOCY 

In addition to the classical infantile form described in the preceding article, 
eases have been observed in which, while the patliological changes are the 
same as in Waren Tay-Sachs’ disease, ^'the incidence is non-racial, the onset 
of tlie disease is later, the ophthalmoscopic signs are different, and the course^ 
is slowT?r. According to the age of onset, these are classified as the late in- 
fantile form and the /orm. J JiiT.hy§C. two fo^^^ there is no cherry-red 
spot at the jgmjula. The characteristic ocular change is a 3ls^u^l5ance of 
the retihal pigment — a kind of ,^initisj)igmentosa — ajEcanid the^ macu}€^, 
with n ^without optic atrophy ^iii some case s~^b pile atrophy alone is found ; 
raf(3^ vision is normal andtheTundi are healthy. Otherwise, the symptoms 
are the same as in the infantile form. 
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INF ANTILE HEMIPLEGIA 

Wliile in childhood hemiplegia of slow onset is due to the same causes as 
in adults, cerebral tumour being the common cause and chorea not an in- 
frequent one, yet the majority of the cases of infantile hemiplegia of rapid 
onset are examples of diseases peculiar to children, to which no comparable 
disease occurs in adults, and to such cases the term “ infantile hemiplegia 
is restricted. These conditions are due to gross organic lesions of the brain, 
and for this reason must be strictly 8e]>arated from the cerebral diplegias 
which are the result of cell lesions and not of gross lesions. 

iEtioIogy. — In two-thirds of all the cases, the onset occurs within the 
first three years of life. The malady becomes increasingly rare as childhood 
advances. A few of the cases aie of prenatal origin, and some of these have 
been proved to have been due to inju ry to t lte foetal brain from a blow upon 
the mother’s abdomen, wliile others are due to syphilitic foetal v ascular 
disease. In a third class of mysterious origin, mothersnii^\^gi ven birth to 
several hemiplegic children, examples of which we have* recorded. 8<»me of 
these children are born with definite hemiplegia and contractures. Again, 
a very few cases are due to ofisjaitimal-aviiuts during birth, by which the 
cerebrum is injured. Acute Infective diseases })lay a very important role 
in the causation of the disease, for about one-third of all the cases develop 
the malady during the course of a known infection. I^y far the most im- 
portant of such fevers are measles and scarlet fev(U’, but hemiplegia may 
occur in the course of pertussis, small-pox. rot F^u ^ dip htheria , dyse nterjy , 
pneumonia, typhus, typho^L. malaria, chorea and^ cndoairdTtis. 

While there can Tm* no doubt that primary *vascii] a r lesions are responsible 
for a few of the cases in which this condition comjilicates the specific fevers, 
whooping-cough, for example, may cause cerebral heeraorrhage ; nmrasmic 
conditions Jn any fever may cause thrombosis of cortical veins, anddimea 
and endocarditis may cause embolism, yet it is certain that in the majority 
of cases, an inflammatory focal lesion of the brain or encephalitis is the 
pathological lesion. In cases which arise with no definite aetiological con- 
nection, it seems clear that a primary encephalitis is responsible, and in a 
large number of instances the cerebral form of poliomyelitis is certainly the 
cause of the malady. . i rn'm-rw -'- .. 

Pathology. — There is but rarely any opportunity for the examination 
of the brain until long after the occurrence of the primary lesion, and it is 
sometimes difficult to deduce with accuracy the exact nature of the primary 
lesion from the end results. The foliawing Jesions are met with, either 
alone or combined in order of frequency: (1) Atrophic sclerosis ; (2) cyst 
formation ; (3) shrunken patches resembhng wet wash leather, with some 
degree of atrophic sclerosis in their vicinity, and (4) porencephaly. Of these, 
the atrophic conditions seem to be the results of encephalitis, which may 
also cause some cyst formation ; the cystic conditions may result from the 
above, or from ha3morrhage or thrombosis, and porencej)haly is certainly 
d.ue to embolism. 

Symptoms. — The onset is rapid, and in two-thirds of all the cases the 
disease is ushered in by convulsions, which may be unilateral, but are more 
frequently general, and are frequently repeated during a period of from a 
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few hours to 24 hours, after which the patient sinks into a subconscious 
state, from which he gradually emerges in the course of a few days, to show 
the signs of some cerebral defects, usually hemiplegia, sometimes hemianopia, 
or aphasia, or any other sign of local cerebral or cerebellar lesion. Pyrexia 
often accompanies the convulsion, and vomiting is common. In cases due 
to poliomyelitis, there may be general signs of that disease, in the form of 
malaise and pyrexia, for some time before the nervous symptoms are manifest. 
Both with the specific fevers and with poliomyelitis, the onset may be with- 
out convulsions or loss of consciousness. We have seen this chiefly in older 
children, when the cause has been poliomyelitis. The first sign of the 
cerebral trouble was the weakness of the limbs. The prognosis as regards 
rapid recovery is much better when convulsions are absent. 

The relation of the onset of the paralysis to the convulsion varies. It 
may reach its height immediately after the initial convulsion, or slight hemi- 
jiaresis may occur which deey)ens after each subsequent convulsion. Some- 
times the early convulsions leave no paralysis, but this appears towards the 
end of the first week, either suddenly with fresh convulsion, or gradually, as 
the patient recovers froni the comatose state. The paralysis at its onset is 
flaccid, and involves the whole of one side of the body to a greater or smaller 
extent. An initial monoplegia is of extreme rarity. The paralysis may not 
reacli tlie greatest intensity until the end of the second week. Subsequently 
it lessens, in some cases disappearing completely in from a few weeks to 
d months ; in others, it may show no .signs of improvement. The limbs, at 
hrst flaccid, subsequently become spastic and develop contractures. In the 
course of years there may be great arrest of growth on the affected side, 
and this is not in relation with the degree of paralysis, but apparently 
depends upon the degree of destruction which has occurred in the parietal 
lobule. Post-hemiplegic spontaneous movements of an athetoid, choreic 
or irregular kind arc COmTnoit,-'ft!id^*«^ lesions in the corpus 

striatum and suVflhalainic grey matter, for which regions encephalitis shows 
an especial predilection. In the early stages of the poliomyelitic cases, the 
blood shows a poly nmrjihonucl ear leiicocytosis and the cerebro-spinal fluid 
«how^.a marked lymiflidcytosis, which disappear usually within 10 days. 
There is increase albumin and some decrease in the sugar content. 

Epileptic fits recur at varying intervals in about half of all cases of infantile 
lierrji[)h‘gia. These always commence upon the affected side and are some- 
times confined to it. Mental de ficienc y is met with in all degrees, in rela- 
tion to the position and extent of the cerebral cortex which is involved in 
the lesion. 

Diagnosis. — The nature of the malady at the onset, with convulsions, 
may be possibly suggested by prodromal pyrexia, by the severity and long 
duration of the con'^aions, and by the prolonged subconscious state that 
often follows. At this l^tage, too, the presence of a marked lymphocytosis 
in the cerebro-spinal fluid with a polymorphonuclear leucocytosis in the 
blood strongly suggests poliomyelitis. CqnyjuMpn^ 

after thp onset of specific fevers should strongly surest Tlie diagnosis, 
When flie signs liThefiiipl^^ia or of other local cerebral lesions appear, tne 
diagnosis presents no difficulty. 

Course and Prognosis. — In a very small proportion of the cases the 
patient docs not survive the initial manifestations of the disease, and dies in 
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convulsions. Apart from this event, infantile hemiplegia has little tendency 
to destroy life. The initial flaccid hemiplegia tends to improve and gives 
place to a slpwlj imprpymg spastic^ which, with the return of 

some power, shows perversity of movement, stifFness and slowness, ataxy, 
athetosis and choreic movements or tremors according to the position of 
the lesion. The spontaneous movements appear within a year of the onset. 
Slow improvement may go on for years, but cases with much mental reduction 
or when recurring epilepsy is frequent, improve but little. 

Treatment. — We know of no measures that avail to prevent the occurrence 
or lessen the severity of the cerebral destruction which occurs from ence- 
phalitis. Too often the damage to the brain has liappened as soon as a 
diagnosis is possible. Wlien the paralysis has developed, treatment is to 
be directed to the prevention of rigidity and contractures by regular passive 
movements, to regaining voluntar}" control by enc'oiiragement and patient 
exercises, and to the improvement of mental acuity. Where tliere is much 
contracture and deformity, tenotomies are of great service, provided tiicre 
be some voluntary power in the muscles, the tendons of which are to be 
divided. Recurring convulsions should be treated as idiopathic epilepsy. 


SYPHILIS OF THE NERVOUS SYSTEM 

Of the known causes of organic disease of the nervous system, syphilis 
stands first in frequency and importance. Of the many problems presented 
by syphilis of the nervous system one may be chosen for special reference, 
namely, the alleged dual nature of nervous syphilis and of the causative 
organism. It has been maintained that there are two distinct pathological 
forms of nervous syphilis, namely, primary parenchyimlous syphilis, as 
exemplified in tabes and general paralysis, where the initial lesion is held to 
be in the nerve elements themselves, and primary meningo-vascular syphilis, 
in which the initial lesion is in the blood vessels and meninges. But the 
dual nature of syphilis implied by these distinctions is subversive of patho- 
logical principles, for the initial and fundamental lesion of syphilis, wherever 
found and at all stages, is a lymphangitis or an arteritis, and very strong 
evidence would be needed to enforce the conviction that the reaction of 
nervous tissues to the presence of the spiroi haele differs essentially from that 
of all other tissues of the body. Nor is this view supported by the morbid 
anatomy of the diseases concerned, for in every case of tabes and general 
paralysis, vascular and meningeal lesions can be found after death. More- 
over, in the vast majority the increased number of cells in the cerebro-spinal 
fluid shows that the meninges are attacked even in the earliest stages. 

For these reasons the trend of opinion is to deny the existence of primary 
parenchymatous syphilis, and to hold that the vessels and meninges are first 
injured in all forms of syphilis of the nervous system. 

The contention that the virus of syphilis exists in two forms next demands 
consideration. Of all syphilitics the proportion in whom the nervous system 
is attacked is small. To explain this low incidence it has been assumed 
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that neuro-syphilis results from infection by a biological variant of the 
SpirochcBta pallida with special affinities for nervous tissues — the 
traft ^ virus, while other forms of syphilis follow infection by the 
tr opic virus .*’ At first sight this attractive conjecture seems to be supported 
*By*numer^s clinical observations. These are, that in some instances several 
persons infected from the same source have later developed syphilitic nervous 
diseases ; that the superficial manifestations of syphilis are often mild or 
absent in those who ultimately develop neuro-syphilis, and that secondary and 
tertiary syphilis, outside the nervous system of these patients, is rare ; also 
that in Oriental countries where syphilis is common, some forms of neuro- 
syphilis, namely, tabes and general paralysis, are seldom seen. 

But it has never been shown that the persons who formed the source of 
infection for several cases of nervous syphilis have themselves developed 
this disease ; it can no longer be held that tabetics and paralytics are free 
from secondary and tertiary lesions — witness the frequency of gummata and 
of aortitis in these cases ; finally, Europeans who contract syphilis in the East 
are just as likely to suffer from tabes and general paralysis as if they had con- 
tracted it at home. It cannot be denied that the secondary phenomena are 
often so slight as to pass unnoticed by patients who later become tabetics or 
paralytics, or that patients with severe integumental lesions rarely develop 
tabes or general ])aralysi8. These facts however, together with a large amount 
of additional evidence, suggest that the ultimate result of infection depends 
rather on the individual attacked than on any peculiarity of the infecting agent, 
and they lend no support to the notion of the duality of the syphilitic virus. 

For the purpose of description it is still convenient to describe syphilitic 
diseases of the nervous system under two headings : Interstitial or meningo- 
vascular syphilis and parenchymatous syphilis. To avoid misunderstanding 
it must be emphasised that these are merely clinical aspects of one disease — 
neuro-syphilis, and that in both forms the primary lesion is in the vessels and 
meninges. 

Thk Blood and Cerebro-Spinal Fluid in Syphilis of the 
Nervous System 

A normal fluid may be regarded as one with a pressure equal to 150 to 
180 mm. of water, a cell count not exceeding 5 per cm., an albumin content 
of from 0*025 to 0*05 per cent., and negative Wassermann, globulin and 
Lange’s gold tests. 

In primarif jmdsecondary syphilis, without nervous symptoms, changes are 
found in the fluid in 80 per cent, of the cases. Increased pressure, lympho- 
cytosis, excess of albumin or a positive Wassermann reaction are found with a 
frequency which diminishes in this order. The fluid usually becomes normal 
under treatment, but these changes must be taken as an indication for very 
thorough treatment in the early stages. JXtbe blood and fluid are both norma! 
at the end of a year, neuro-syphilis is not likely to arise. 

Tn' nervous syrhptbms, the blood is positive in 
about 70 per cent., but changes in the fluid are found in 20 per cent. only. 
A fluid which is normal in the latent stage almost never becomes pathological 
later ; if it deviates from the normal it is highly probable that neuro- 
syphilis will develop later. 
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In early cerebrospinal syphilis the blood is usually positive, but it is some- 
Imes negative when ti‘6atment has been thorough or recent. This indicates 
that an examination of the fluid is essential when the blood is negative in a 
case where the diagnosis is doubtful. Cells and albumin are usually greatly 
increased, the gold test is usually positive, and the Wassermann reaction is 
positive in almost every case when 1 c.c. of fluid is used in making the test. 
The blood and fluid often become normal after the first course of treatment, 
but a relapse occurs frequently and long before the recurrence of symptoms. 
Vigorous mercurial teatment and 4 or 6 full courses of salvarsan at intervals 
of 3 months, usually render the blood and fluid persistently negative. If 
both are normal a year after the fourth course, recurrence is unlikely. 

In cerebrospinal syphilis of longer duration, the reaction in tlie blood is 
almost always positive, and the fluid is seldom normal in active cases. A 
positive reaction in the fluid probably indicates an active process, even in the 
absence of recent symptoms. A normal fluid indicates a healed process. The 
inference is that all cases with a positive fluid and a history of cercbro-spinal 
syphilis should be treated energetically whether fresh symptoms are present 
or not. The treatment outlined above under early cerebral syphilis usually 
renders the fluid negative and the indications for prognosis are the same. 

In tabes Wassermann ’s test is positive in the blood in about 70 per cent, 
of cases ; it is often negative in the fluid when the test is done by the original 
method with 0 2 c.c. of fluid, but with 1 c.c. it is positive in almost 100 
cent. An increase in the number of lymphocytes in the cerebro-spinal fluid 
as well as an increase in the total albumin with a relative increase of globulin 
is almost constant. In some cases in which the disease had remained 
stationary for a long time the cerebro-spinal fluid is normal in ev(*ry re8]x*ct. 

Lange’s colloidal gold test gives useful information when the diagnosis 
lies between tabes and general paralysi.s, for the latter gives a typical reaction, 
but the test is of no value by itself in distinguishing tabes from other diseases 
of the nervous system. 

- Treatment by mercury and intravenous injections of salvarsan sometimes 
renders the fluid normal. It is stated that in such instances relapse is less 
likely to occur than in other cases, but no exact correlation has been shown 
to exist between the clinical course of the disease and the presence or absence 
of changes in the blood and fluid. 

Most observers agree that intraspmal therapy has no advantages over 
intravenous injections — to the patient. The results a»e equally good with 
simple drainage of the spinal canal. Further, numerous experiments have 
shown that considerable quantities of arsenic reach the cerebro-spinal fluid 
after intravenous injections of salvarsan ; indeed, the amount in the fluid may 
equal that in the blood. For these reasons it appears that the best mode of 
treatment is by intravenous injections of salvarsan, and spinal drainage, 
supplemented, of course, by mercury. 

General paralysis of the insane. — The Wassermann reaction is strongly 
positive in the blood and in the fluid practically in 100 per cent, of cases, and 
an increase of cells and a positive globulin reaction are almost constant. 
Lange’s gold test gives the characteristic paretic curve. 

"Treatment by niercury and salvarsan may produce slight modification in 
the reactions, but it has very little effect in checking the progress of the 
disease. 
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^Etiology. — Oerebro-spinal syphilis (excluding tabes and general 
paralysis) occurs in about 4 per cent, of all persons who acquire syphilis. The 
onset of symptoms is commonest from 1 to 5 years after infection, but it 
may be as (‘arly as 2 or 3 months, or as late as 30 or 40 years. The brain is 
affected more often than the spinal cord, and usually when the main 
symptoms point to the latter some signs will be found to show that the brain 
is also attacked. 


CEREBRAL SYPHILIS 

Pathology. — The disease may begin in the meninges, in the blood vessels 
or in the bones of the skull. In cases where the main incidence falls upon 
the blood vessels, the arteries at the base of the brain forming the circle of 
Willis or arising from it, together with their branches, are most often 
attacked. To the naked eye they show irregularities in size, due to thickening 
of their walls in circumscribed areas. Proliferation of the intima with a 
round-celled infiltration of the outer co3,U~£^ ^ rleriti8 M — is the 

characteristic microscopical change. The same changes oc'cur^in smaller 
arteries within the brain or on its surface, and these vessels, as well as those 
at the bawse, may be compressed or invaded by disease beginning in the 
meninges. In each case their lumen is narrowed or obliterated, thrombosis 
occurs readily, and softening may result in ])arts cut off from tbeir blood 
supply. Obliterative changes also occur in the veins and lympliatics, and 
lead to further impairment of the nutrition of the brain. 

The commonest form of meningeal s^hjlis is a diffuse gummatous lepto- 
meningitis at the base of convex surface of the brain 

it begins most often over the frontal and parietal lobes. The meninges 
may be affected alone, but more often the vevssels are also diseased. In 
severe cases a gelatinous exudate fills the sub-arachnoid space and extends 
along the vessels and nerves. Later, the newly-formed tissue organises 
and forms sclerosed masses of thickened adherent membranes containing 
numerous small gummata. 

Gummala arise in the meninges or spread to them from the skull. They 
may be numerous, diffuse and small, or large, circumscribed and few^ in number. 
Large tumour-like gummata are commonest on the convex surface of the 
frontal and parietal lobes. 

Many important results of cerebral syphilis are due to impaired nutrition 
of parts not directly affected. Thus softening, hnemorrhage, cyst-formation, 
atrophy of cells and tract degenerations may occur, and non-syphilitic 
diseases may be simulated. 

Symptoms.- -The main incidence of the disease may fall uf>on vessels 
or membranes, tlie lesions may be diffuse or circumscribed, any portion of 
the brain or any cranial nerve may be affected alone, and every combination 
of lesions and, therefore, of symptoms, is possible. In many cases their 
multiplicity, their presence in unusual combinations, and the changes in 
their intensity and distribution from time to time give a clue to their nature. 

Headache is a common prodromal symptom. It is often severe, and is 
usually worse at night. Sustained mental and physical... effo rt becom es 
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difficult, the memor y is and the character changes. Tr ritahility^ 

irTE^se excitomi51iriQE"'3^ may foUp w., "T5TrrTr53*at:^^ patient 

l&ecoines leth argic . At ”ffi[s stage paralysis and localising signs may be 
absent. In many the pupils are unequal or irregular, or they contract 
sluggishly to light, and in some the optic disks show blurring of the edges 
and other signs of earlj; papilloedema. 

At any time, witlT or without prodromata, more definite signs of vascular 
disease or of paralysis of one or more of the cranial nerves may appear. 
Arterial thrombosis is usually preceded by prodromal symptoms, but it may 
pome on in one apparently well. Its seat of election is the middle cerebral 
Artery or its branches, and weakness of qne_^ia-^Qi: .of one side gl th e body 
with or withput a vSy'cb'rhmon early symptom. Th(‘, weakness is 

’often slight and transient. If hemiplegia occurs, it takes several hours or a 
day or two to develop. It is more often a paresis than a paralysis, and 
consciousness is usually retained- Sometimes the afiected limbs are rigid 
and tremulous. The symptoms of thrombosis in other arteries are given on 
p. 1451. 

In verti cal menmgitis, headache is usually severe, and the skuU is often 
tender over part. It frequently attacks the motor areas, and 

c onvulsio ns are common. They may be confined to one limb or to one 
side oT^re* 'hddy^ ^SohicTousness being retained, but more often they become 
generalised and consciousness is lost. In more chronic cases mental symp- 
toms may predominate, the patient becoming slowly demented. 

With basal meningitis severe deep-seated headache is almost always 
present. Eater a " 6harac tc ristic . wilh severe impairment of the 
mental functions this stuporose state the patient 

can usually be roused, when he answers questions in a sleepy fashion and 
obeys simple commands, but his memory is bad, and he is unable to give an 
adequate account of himself. Variations in the degree of the stupor are a 
striking feature. In some cases profound torj>or may persist for several weeks. 

Soon after the onset, signs of implication of the cranial nerves appear. 
Any one of them may be aficcted alone, but, as a rule, several are attacked, 
where they lie close together after their exit from the brain, or as they 
leave the skull through the foramina. Ocular symptoms are rarely absent. 
Inequality in size, or irregularity in the outline of the pupils, may be the only 
sign, but diminution of the light reflex, ptosis, squint, diplopia and weakness 
of the movements of the eyeball are frequent, and papilhx'demn is common. 
It is characteristic of the cranial nerve palsies in syphilitic basal meningitis 
that the symptoms often show great variations in degree and distribution 
at different times. 

The symptoms produced by large gummatd are those of any cerebral 
tumour — headache, vomiting and papilhtMlema ; and as the motor region 
of the cortex is a favourite site for these syphilitic tumours, convulsions are 
common. 

Diagnosis. — Syphilis must be thought of in every case of nervous disease 
without an obvious cause — indeed no other diagnosis is justified until this 
has been excluded. The only hope for the patient may depend on its detec- 
tion and treatment, for it is often curable while the diseases it simulates 
are not. A history of syphilis or signs of the disease elsewhere are of first 
importance."^ 44 ^^^^^^^^® headache alone should arouse suspicion, and when 
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^^gns of vascular or crauial nerve tro ubles f oll ow a prodromal per igd. 

1 1 e ^acTie and men tail Tmpaifment, syghilis is 

J acSsoman epilepsy of fits 6rMyT:ind m patients witbcT^^ epileptic 
history are strongly suggestive of syphilitic raeningitis or gumma. As a 
rule, these convulsions are readily distinguished from those of idiopathic 
epilepsy, by their partial distribution, by tjbie vyeakness wycJj^jreina^ in 
the parts which were convulaed, and by the presence .oi papUlGeiSoa^, of 
craiiiaT nerve palsies, or of other signs of organic disease which are found in 
the intervals between the fits. Cerebral new-growths produce similar symp- 
toms, but this diagnosis should not be entertained until syphilis has been 
excluded. In all cases an examination of the blood cerefyrpj:^']^^^^ 
essential (see p. 1181). 

"Ffognosis.— The outlook in cases with mild symptoms is good if the 
treatment is efficient. In severe cases of syphilitic arteritis it is grave. 
The vessels most often invaded are large end-arteries, and the softening 
which results when their lumen is occluded is not amenable to anti-syphilitic 
lemediea. Relapses are common, and patients apparently cured are often 
seized in a few months with fresh cerebral troubles. The lesions in the 
meningeal and gummatous forms of the disease are mainly cortical, and 
large areas of softening are not produced. The prognosis is much better 
in this form, and complete cure is almost the rule when treatment is begun 
(iarly. It is often im})ossible, however, to decide from the clinical signs 
whether the vessels or the meninges have suffered the more. In the absence 
of this knowledge the prognosis depends on the results obtained by the 
use of apju'opriate remedies. 

Treatment.— See pp. I bsp, Uttj. 


SPINAL SYPHILIS 

Pathology. - The dise^ase may begin in the ]>ony or membranous cover- 
ings of the cord, in the blood vessels on its surface, or in the interstitial tissues 
within its substance, and spreading from one to the other, usually attacks 
several of these structures in various combinations. As in cerebral syphilis, 
many of the changes in the cord are secondary to disease in the vessels or 
meninges, and appear in parts not directly attacked by specific processes. The 
commonest form of spinal syphilis is meningo-myelitis. The meninges are 
thickened and adherent, while the spinaT'and ■‘meningeal arteries and veins 
show obliterative changes, and are surrounded or infiltrated by small round 
cells. The same changes are apparent in and around the vessels and pial 
septa within the cord. In severe cases, the membranes are united to form a 
t hick fibrous sheath around the cord, and the outlines of the nervous structures 
as seen in transverse section are almost obliterated by the presence of 
numerous small gummata or of myriads of small round cells. The nervous 
elements are compressed by the cell infiltration, or undergo softening or 
iiecrosis as a result of obliteration of the blood vessels. Meningo-myelitis 
is usually coined to a narrovy g,rea in the dorsal region, and is often associated 
with a more extehsive meningitis. 

In some cases with severe arterial changes, extehsive softening results 
from thrombosis or haemorrhage and produces severe paralysis of sudden 
onset- 
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diskasp:s of the nervous sysiem 

Largo guininata arc rare. occur in the c orc;!^ or on jts wuna and 

produc^ffie sigJis of compression. 

In andnief^fare^^^f^^^ which the membranes alone are allected — nach^ 
meniugitis . and leptomeningitis — the dura and pia-arachnoid unite t-olorm 
a thick fibro-gumiuatous sheath around the cord to wliich they become 
adherent. 

Syphilitic disease of the vci'tehral column is not common. It jjroduces 
chang^""whTcTi those of tiiTJerciilous s])inal carres,"wrrfr osteitis and 
periostitis, and the formation of granulation tissue and gummata on the outer 
surface of the dura. Necrosis of the bones may lead to deformity of the spine. 
It is seen most often in the cervical region, where it begins in the spine, or 
spreads from a syphilitic ulcer in lliroat. 

Symptoms. — In meningo-mydiiis^ pain in the back, U^ndernc^ss of 
and radiating pains or a feeling of constriction in the limb or around^Ehe 
trunk, are often present in the premonitory stage. After these have lasted 
several days or weeks, cord symjitonis appear. They may come on rapidly, 
or very slowly. Often the first complaint is of nnmliness or tingling in the 
lower limbs, or of weakness oF stiffness after exertion. Several attacks of 
temporary weakness may precede severe paralysis, and in diff(‘rent (’ases 
every degree is seen, from slight stiffness to com])lete [)araplegia. Wlnm the 
paralysis comes on sjo^dy the lower limbs become spastic, the knee- andlUTkh*- 
jerks are exaggerated, and the plantar response is extensor.” In severe 
acute cases the limbs are flaccid and the tendon reflexes are at first diminished 
or lost, spanticity ail d increased reflexes developing later. In both forms the 
abdominal rcflexe.s are diminished or lost below the level of the lesion. In 
most cases bladder control is impaired, and in some this is the first symptom. 
Sensory troubles may be slight wdien the paralysis is severe. Numbne.ss and 
tingling are common, and some objective loss can usually be detected, the 
temperature sense, especially for cold, and the sense of vibration being most 
often at fault. 

In one group of cases Erb's syplfllitic. spinal paniiys is -^[tast ic wuakucss 
develops slowly in the lo wer lim bs, without iiieningcal symptoms. Thi' 
bladder is usually affecttal, and sensory loss is slight. In tliis form the spinal 
disease appears later after infection than is usual in mcningo-myclitis. 

f^PotCfiym^ni'i^gitis and leptQmepi'f^itis as an isolati d dist^ase is CQpinu>iu‘st 
in the cervical je^mn. The earliest symptom is pajm ln. radiating 

down tE e upper li mbs and between the shoulders. .\tt(‘r a time, usually 
several months, weakness, wastiiig an(T~]oss oTsehsation appear in the arms. 
Still later, spastic paraplegia may develop from coni])rcssion of the cord. 
When the lumbar region is attacked, the same symptoms apyiear in the low’er 
limbs. 

In syphilitic caries tenderness over the diseasenj bones, pain on inov('mcnt 
of the spine, and radiating pain in the distribution of the sensory roots at the 
level of the lesion, arc the chief syrnjdoms. When the cord is compressed, 
power and sensation are diminished in the parts below. 

Diagnosis. — Spinal syphilis appears in many clinical forms and often 
resembles other diseases. Hence it must be considered in every ea.s<*. oi 
spinal disease without an obvious cause. The diagnosis may be fourubMl on ~ 
(1) a history of syphilitic infection; (2) the presence of syphilitic lesions in 
other parts of the body ; (3) Wasscnnanifs reaction in the blood or patho- 
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logical changes in the cerebrospinal fluid (see p. 14s4) ; (4) signs of associated 
cerebral syphilis ; (5) rapid improvement under treatment by specific 

remedies. 

Prognosis. — The outlook for recovery of power is good when the meninges . 
only are attacked, but bad when the symptoms are due to softening, haemor- 
rhage, atrophy of motor cells, or tract degenerations, for these are secondary 
changes and are not influenced by anti-syphilitic remedies. In a given case, 
however, it is not possible to assess accurately the amount of damage sus* 
tained by different striKitures, and the prognosis is always doubtful. Complete 
recovery occurs in about one-third of the cases of slight or moderately severe 
meningo-myelitia. I'lie majority make a p ^:^4 i ^ ). recovery, and a re ab le to . 
walk fairly well, in spite of the weakness and stiffness which remain. In 
caae.s with a sudden onset of severe ])araly8is, the prognosis is very bad, and 
death from bedsores or bladtlerand kidney infection is the usual result. On 
the other hand, the outlook for recovery of power is better when slight 
troubles come on rapidl} than when they develop extremely slowly, as in 
Erb’s form of the disease, in which many y(‘ars pass before the paralysis 
becomes severe ; for in the first (uise. the lesions are interstitial and they respond 
well to treatment, wdiereas j)arenchymatous degentiraiion of the nervous 
elements themselves is |>resent in the'Tatter, and fTcatm is of less avail. 
Tiie y)rogn()sis in early cases is determined by the effects of anti-syphilitic 
treatment. In cases of long standing, the most that can be expected is that 
appropriate tn^atment will arrest the course of the disease. 

Treatment of Cerebro-spinal Syphilis. - As soon as the <liagnosis is 
made, vigorous anti-syphilitic treatment should begin. The drugs used are 
mercury, potassium iodide, and the arsenical preparations, salvarsan and its 
derivatives. Of these mercury still stands first, Iks use should never be 
omitted. However given it should be pushed until the gums become sore, 
or salivation is produced. When the treatment can be supervised, one of the 
best methods of giving mercury is by inunction. A drachm of the blue 
mercurial ointment, or of the oleate of mercury, should be rubbed into tho 
skin daily for a weelc, and then on alternate days, until sixty inunctions have 
been made. By ciioosing hairless parts and by changing the site from day 
to day the requisite amount of mercury can be given in this way without 
troubie. Another method of giving it is by intramuscular injection. A 
grain of metallic mercury in the form of a cream is injected into the buttock 
at w'eekly intervals until seven doses have been given. This method, though 
useful when large numbers have to be treated, has many disadvantages and 
is not suitable for ordinary practice. 

Subcutaneous injections of an aqueous solution of the biiiiodide of mercury 
are very efficacious. This method is much used in France. A solution con- 
taining 2 or 3 centigrammes of biniodide per cubic centimetre is prepared, and 
3 or 4 centigrammes are injected daily in one or two doses. Twelve or fifteen 
consecutive injections are givem They are then stopped for a fortnight. 
Several successive series of injections may be given, if it is deemed necessary. 

After a preliminary course of inunctions or injections, the treatment is 
continued most conveniently by the use of pills containing 1 ct. of grey 
powder and J gr. of opium. For several months these pills should be taken 
daily up to the limits of the patient’s tolerance. If the gums become sore, 
or if the digestion is impaired, the number can be diminished and then 
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again increased. Tolerance increases rapidly with continued use. The pills 
should be taken for at least 2 years after the onset of nervous troubles, 
and for several months in every year, during the rest of tiie patient’s life. 
The teeth should be kept clean, and an alum mouth- wash should be used daily. 

In view of the undoubted spirochseticidal powers of salvarsan and allied 
preparations in early syphilis, it is advisable also to give them in nervous 
syphilis. This, however, must not be allowed to interfere with the one 
essential part of the treatment, namely, the thorough and prolonged adminis- 
tration of mercury. The usual course consists of a series of 7 weekly 
injections of 0 6 gramme^ qf ^^o-sah^ This may be re peated "^" 6- 
monthlj intervals, if necessary. Potas^um iodide is a useful aJj uvant to 
mefeiiry, but it is not an essential part of the treatment. 

Massage and passive movements should be carried out daily, when the 
limbs are weak. When sensory loss is present, careful nursing is necessary to 
prevent the formation of bedsores ; and when control of the bladder is defec- 
tive, the usual precautions must be taken for the prevention of infection of 
the urinary tract. 

GENERAL PARALYSIS OF THE INSANE 

iEtiology. — As in tabes, the essential factor in the causation of general 
paralysis is previous syphilitic infection. Males are affected much more 
frequently than females. The onset is commonest between the ages of 30 
and 50 years, from 10 to 20 years after infection. As a result of congenital 
syphilis or of early innocent infection, it may appear in childhood, youth or 
even adult life. It has been estimated that about 5 p<'r ctvnt. of syphilitics 
develop general paralysis, but the incidence in those who have been well 
treated in the early stages is not more than 1 per cent. The incidence vari<‘s 
in different races, and seems to be greater with increasing civilisation. It 
is more apt to occur in town and city dwellers, and in those who have led a 
strenuous intellectual or business life. 

Pathology. — The skull-cap is thickened, especially in its anterior part, 
its density is increased, and the diploe is obliterated. The dura mater 
is thickened and adherent to tlic skull, and may show the changes of 
pachymeningitis haBrnorrhagica. The arachnoid is tough and thick, and 
white lines are seen between the sulci and along the vessels. The pia is 
thickened, its meshes are distended by pale yellow fluid, and on attempting 
to strip it off portions of the cortex are torn away. The amount of cerebro- 
spinal fluid is increased. The brain looks wasted and shrunken, and its 
weight is abnormally low. The sulci are wide and the convolutions are 
narrow. The ventricles are dilated, and their ependymal lining presents a 
granular or a frosted appearance. On section the grey matter of the cortex 
is seen to be thinner than normal — decortication. On histological examina- 
tion gross changes are found in the membranes, in the blood vessels, in the 
neuroglia, and in the true nervous elements. The earliest changes arc found 
in the cortical vessels and membranes. Nuclear proliferation occurs in the 
walls of the smallest pial vessels and in the perivascular lymphatics. There 
is overgrowth of the endothelial cells in the capillary walls, and around them 
lie peculiar cells — the so-called p]a.sma cells. Small lymj)hocyte-like cells. 
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mast cells, and many others of doubtful nature appear in and around the 
perivascular channels, and by blocking them interfere with the nutrition 
of the cortex. The larger vessels also show proliferation of the endothelium, 
degeneration of the muscular coat and perivascular infiltration. The 
spiroQjiaates are readily demonatrated in the, bxaia auhatance. 

The fibres of the neuroglia proliferate, its cells multiply, and some assume 
an abnormal size or shape. These changes in the interstitial tissues are 
followed by degeneration of the cortical cells and atrophy of their pro- 
cesses. The changes are moat marked in the cortical cells and association 
fibres of the anterior part of the cerebrum, but similar degenerations are 
found in the basal ganglia, the cerebellum, the brain stem and the spinal 
cord. 

Symptoms. — The disease is characterised by progressive deterioration 
of the mental and physical powers. 

Mental Symptoms. — The most recent acquisitions sre usually lost first. 
Hence the earliest sign of mental failure will differ according to the intel- 
lectual and emotional make-up of the individual attacked. M^iory, jndg' 
merit and reasoning are impaired from the first, the aesthejdc^^mojraj^^a^^ 
intellectual attributes alter early, and changes occur in the domaiiis oTconduc^t 
and emotion which astonish or distress the patient’s friends. To one who 
sees the [)ati(!nt for the first time the defects may not be apparent, but those 
who know him will speak of the changes in his intellectual capacity, character 
or behaviour. Cheerfulness has given place to depression or irritability, 
the quiet and unassuming man has become passionate and boastful, the good 
father has turned against his family, promises are no longer kept, a good 
business is neglected, money is spent unwisely, high artistic skill is lost, 
the moral code is transgressed, and so on. There is no end to the variety 
of the early symptoms, but in each case they represent a change for the 
worse. 

In the classical form of the disease, elation and expanHi ve, deliis^nufl con- 
cern ing health, wealth, social position or physical and athletic powers are 
prominent, hut in a larger number of cases the patients are depressed in 
the early stages, and the delusions when they appear may be meTancholIc 
or h ypochondriacal . Unlike the paranoiac, who may refuse to disclose his 
delusions or who may reason skilfully from his false premises, the paretic 
reveals his delusions readily, and can be made to betray their falseness by 
Ilia own words. To the direct question regarding his occupation the Emperor, 
the possessor of untold wealth, the world’s greatest general, will reply un- 
concernedly that he is a boot-black, or the champion athlete of the universe 
will give answers showing a complete absence of familiarity with any branch 
of sport. 

In the course of time dementia increases, memory is abolished, delusions 
are forgotten, emotion disappears, and in a year or two the patient is unable 
to move from his bed where he lies speechless, paralysed, and incontinent. 
The various concomitants of the delusions are described in the following 
paragraphs. 

The most constant and most characteristic signs are changes in the 
pupils, tremors of the face, tongue and hands, and disorders of speech. 
Changes ih the puplIS dlScur early, indeed they are often present as signs of 
past syj)hilis before symptoms of general paralysis appear. Inequality in 
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size, irregularity in outline, and the complete or inoompleto Argyll Kobert- 
aon phenomenon, are very common pupillary signs. Priin ary o ptic atrophy 
is frequent, but except in tabetic cases it is l[.arely cdin^Teter"' r 
the external ocular muscles and papillcedtuna sbrnetTmeB occur as a result 
of associated tabes or cerebral syphilis. Trgm^is often an early sign. In 
theTlace and'¥ands, though often presen^w^n the ])art8 are at rest, it Is 
best seen in speaking or when movements, such as showing tlie teeth and hold- 
ing the arms outstretched, are carried out to order. The typical tongue 
tremor is a backward and forward ‘‘ trombone ” movement of the organ, 
when the attempt is made to protrude it. S])eech is often afEected early. 
The defects comprise disorders of articulation and of memory and ideation. 
At first it is merely hesitant. Later the lingual and dental consonants 
become blurred, syllables are omitted, interpolated or slurred, and the voici* 
becomes feeble and lacks intonation. As the memory fails, confusion arises 
in the construction of long sentences, proper names are forgotten, the choice 
of adjectives and verbs becomes more and more limited, and the vocabulary 
diminishes until only interjections are left. Written language suffers in the 
same way, and may show defects of execution and of ideation bidore s])oken 
speech is noticeably altered. At the onset voluntary power in the muscles 
is usually maintained, but undue fatigue after moderate exertion is a common 
early symptom. As the disease progresses, weakness a2)pears in the lower 
limbs and soon affects all the muscles. Some of the signs of injury to tlie 
pyramidal tracts, such as increased tendon reflexes, diminution or loss of the 
and Babinski's plantar response, are found sooner or later in 
almost every case. In a small number the tendon reflexes are abolished 
"signs of tabes, such as sensory disturbances, are present. Re- 
tention of urine or incontinence sometimes occurs in the early stages. 
Towards the end, control of the bladder and rectum is always lost. 

Epileptiform seizures of various kinds are common. They may be tlie 
first obtrusive symptom, and may occur at any time in the course of tlie 
disease. The attacks may have all the aspects of idiopathic epilepsy, or 
they may be local and of tlie nature of Jacksonian fits. Attacks resembling 
petit mal have also been observed. In the so-called “ congestive ” apo- 
plectiform attacks, paralysis of one limb or of one side of the body comes on 
suddenly with or without convulsions and passes off in a few days or weeks. 
The patient may become comatose and breathe stertorously, or he may be 
merely somnolent or confused. 

Insomnia is frequent in the prodromal period, but in the early stages sleep 
is often excessive. Later, sleeplessness and motor restlessness are often 
troublesome symptoms. 

Clinical Types. — Exalted or expansive forfn . — This form includes the 
cases in which elation, euphoria and grandiose ideas are prominent. 

Pemented forms , — The })atients often seek advice of their own accord, 
com-^inlng of diminished mental and physicaljpgwiij;. or failing me mory 
Mental deterioration “YtTUs' R witKbut marked depression or ex- 

altation. 

D e moted form . — This common form is characterised by m elanpbolj^ and 
hypocnbhdrlacar delusions. Some have delusions of persecution. Very 
oftendiEe patleht^^^e his afflictions to a degree not seen in other 

forms of insanity, m elanch olic megaloraaniq,. Remissions are common. 
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fnrm . — The features of this form are attacks of acute maniacal 
excitement, which may resemble acute delirious mania. Remissions are 
common, and apparent complete recovery may be made; but the attacks 
recur, each one leaving the patient more demented. 

Many other varieties have been described, the Btu|)oro8e, the convulsive, 
the tabo-paretio, and so on. The characters of these types are sufficiently 
indicated by the names. 

Course and Prognosis, — After an insidious onset, the disease progresses 
steadily and usually ends fatally in about three years. Acute forms may run 
their course in a few weeks. When convulsions are frequent, death usually 
results in about six months. When periods of extreme restlessness and 
excitement alternate with depression, orn* year is the average duration. In 
simple demented and depressed forms, the duration is usually about 3 years. 
Tlie course is most prolonged in those who have attacks of wild excitement 
or mania, as remissions are very common in this form. During the re- 
missions, patients may be able to return to work, and 10 years may 
(‘lapse between the tirst attack and the fatal termination. The course 
is often prolon ged in w omen, in conge utoL cases, in cases of ta bo- 
p aresis. 

‘“^"Treatment.- -As some cases of cerebral syphilis simulate general para- 
lysis, in every instance w^here the latter disease is suspected rigorous 
anti-syphilitic treatment should be tried in tlie honi^ that the patient is 
suffering from the more curable condition. Admission to an asylum should 
not be delayed when mental changes render the patient a danger to himself or 
to his fellows. 

Malaria therapy in general paralysis . — Encouraging results have been 
obtained by infecting paralytics with benign tt^rtian malaria. Blood is 
obtained from a patient suffering from malaria (not nec(‘ssarily during a 
rigor), and is injected subcutaneously or intravenously. The in cubati on 
period m^ be as long as a fortnight or more af^r subcuta^^^^ i njcciio n, 
but Tailure to infect with 5 c.c. of blood is rare. If the blooJ lias to Be trans- 
[»orted it should be received in a sterile test-tube containing glass beads ; 
after defibrination it is transferred to auotlier sterile tube and packed in ice, 
when it will remain active for 6 hours or more. The recipient is allowed to 
have six, te*n, or more rigors, the number depending on his general condition 
during the treatment ; the infection can be cut short at any moment with 
quinine ; 'relapses never occur in this experimental malaria. In favourable 
cases a remission occurs, improvement continuing for several months ; the 
end result of the treatment cannot be assessed until 6 months or more have 
elapsed. Several of Von Wagner- Jauregg*s patients treated in 1917 are still 
perfectly well. This pioneer obtained 44 per cent, of complete remissions 
in a scries of 141 cases, Gerstmann’s figures are 45 per cent, complete 
remissions, 30 per cent, improved. Yorke and Macfie treated 80 asylum 
{i.e. advanced) cases and report 27 per cent, fit for discharge. The^ and 
many other equally favourable results are to b(‘ coinpan'd with the incidence 
of spontaneous remissions in this disease, namely, 11 piu* cent. ; they indicate 
clearly that malaria therapy should be tried in every case at the earliest 
possible moment. 
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TABES DORSALIS 

Synonym. — l^Qcomotor Ataxia. 

Etiology,— 'M)es is a comiuou and important disease of the spinal 
cord. It is more^equent in men than in women (10 to 1), and begins most 
often between the ages of 30 and 45. The essential factor in its causation 
is previous syphilitic infection. The interval between infection and the 
onset of symptoms varies from 2 to 20 years ; commonly from 5 to 10 years. 
As a result of congenital syphilis, or of infection in infancy, it sometimes 
begins in childhood, youth, or early adult life — infantile or juvenile tabes. 
Occasionally husband and wife are both afiecU^d — conjugal tabes. 

Pathology. — The essential and ])rimary spinal lesion in tabes is de- 
generation of the afferent neurones in the posterior (sensory) roots. 8om(‘ of 
the degenerated fibres end around cells in the grey matter soon after they 
enter the cord, while all the fibres with a long intraspinal course (mter the 
posterior columns, and ascend in them to the nuclei of Goll and Biirdach in 
the medulla. As a s^^condary change the neuroglia around the degenc'rated 
fibres increases in amount and density. Hence the characteristic feature* in 
sections of the cord in tabes is s clerosi s of posterior c olum ns. Th(‘ 

sclerosis usually appears earliest in the postero-lat ral columns of the lower 
lumbar and upper sacral regions. In the dorsal and cervical cord it is 
confined at first to the post^ro-internal columns, which contain the de- 
generated fibres from the lumbar and sacral regions, but Ln advanced cases 
when the dorsal and cervical sensory roots are also affected the posterior 
columns are sclerosed throughout. 

In advanced cases the endogenous tracts of the posterior columns show 
degeneration, and in some the afferent tracts in the lateral columns are also 
affected. In sections stained by the Weigert-Pal method the diseased 
areas are paler than the rest of the white matter. By the Marchi method 
parts containing recently degenerated fibres show numerous black dots, 
which represent fatty material in the degenerating myelin sheaths. 

In cases of long standing, atro})hy of the entire sensory root with 
degeneration in the peripheral parts of the sensoiy nei \ c s, luid atro])hy of 
cells in the ganglia are frequent findings. 

^ Optic atrophy and degeneration of the spinal roots of tJie trigeminal 
nerves are the most frequent cerebral lesions. Of the motor nerves, those 
supplying the muscles of the eyeball are most often affected. The degen- 
eration is usually peripheral, the nuclei showdng no changes. Occasionally 
the cells in the nuclei of the vagus and hypoglossal nerves are degenerated. 

The frequency of excessive sw' eating on the face, apd of ptosis and 
spir^mjO£s in indicates that sympathetic fibres arje^^tacked in 

tuTsdTsease. Degeneration of the intermedio-lateral tract TrT^the upper 
parToUlflie cord and in the medulla has been found in many cases. The 
sympathetic ganglia and nerves are almost always normal. 

Certain as it is that tabes never occurs apart from syjjliilis the exact 
relation between them is still debated. For long the view prevailed that 
syphilis merely rendered the neurciu.s vulnerable to influences whicdi would 
not damage healthy tissues, that syphilis alone could not cause tabes, and 
that some other factor acts as an exciting cause. The term para-syphilis 
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was used to express this indirect relation between syphilis and certain of its 
nervous manifestations, particularly tabes and general paralysis. The dis- 
covery of spirochaBtes in the brain and cord of patients dying of these diseases, 
however, caused this view to be abandoned, and it is now agreed that all 
forms of nervous syphilis are a direct result of changes produced by the 
spirochsBte or its toxins. 

The researches of Richter have proved that the primary essential and 
constant lesion in tabes is a syphilitic inflammation which begins at that 
point proximal to the ganglion where the anterior and posterior roots ap- 
proach one another and form the radicular nerve of ISAgie^pjtte. Beginning in 
the lymph spaces of the sheath which is formed by the fusion of the dura and 
arachnoid, the inflammation spreads inwards along the septa between the 
nerve bundles, and as sclerosis occurs the nerve fibres themselves are slowly 
destroyed. The degenerations in the posterior columns are secondary to 
the lesions so produced. The anterior roots usually escape because they 
pierce the common sheath and leave the sub-arachnoid space before they 
reach the point at which the inflammation begins. 

The reaction of the tissues to the spirochsete at the site of this tabetic 
lesion is mainly a JibrohlasLic inflammation which differs in nature from that 
which is seen in the pia mater, where a perivascular and diffuse lymphocytic 
infiltration occurs. Richter has demonstrated the spirochsete in tn'^ lesions. 

Inflammation of the pia mater is a common accompaniment of tabes, 
but plays no part in its production. 

The affection of the cranial nerves in tabes is a result of an interstitial 
inflammation which attacks the nerves in the proximal part of their exti^- 
cerebral course. In all except the olfactory and optic nerves the inflammatidp 
has the same characters as that seen in the nerve roots. These two nerveil 
dilTer entirely from the spinal roots and the remaining cranial nerves ill 
that they possess a sheath derived from the pia mater and their supporting! 
tissue is glial and of ectodermal origin, whereas the sheath and supporting] 
tissue of the latter are derived from the arachnoid and tire purely mesoblastic. 
The inflammation in these two nerves begins in the pial sheath, and the 
nerve fibres are damaged secondarily by the same mechanism which destroys 
the spinal roots ; but in this case, owing to the different nature of the tissues 
affected, the histological characters of the lesions are different. They are, 
in slioit, the same as those produced by the action of the spirochete on the 
pia and glia elsewhere, and vascular lesions and perivascular infiltrations 
are prominent. 

Symptoms. — The inadequacy of current descrif)tions of the clinical 
manifestations of tabes is shown by failure on the part of those who depend 
u})on them for guidance to diagnose the disease before it has reached an 
advanced stage. So long as tabes is described as a disease characterised 
by severe lightning pains, absent knee-jerks and Argyll Robertson pupils ; 
so long as th 6 diagnosis is withheld until these symptoms are found together ; 
80 long as patients without ataxy are stated to be in the early or preataxic 
state — just so long will valuable years be wasted, as they are at present, 
before patients receive treatment at a time when it may reasonably be 
expected to arrest the course of the disease. It is true that these important 
symptoms aj^pear ultimately in a very large proportion of the cases, and they 
arc often present when the patient is seen for the first time. It is equally 
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true, however, that many of these patients have complained of symptoms 
which, if they had been appreciated by the physician, would have betrayed 
the disease many years before, and that throughout these years they have 
presented physical signs which, although the knee-jerks and pupillary re- 
actions were still present, would have made the diagnosis of tabes certain. 
In the following paragraphs stress will be laid on the signs that ajipear early 
and allow the diagnosis to be made at the onset of the disease. Chief amongst 
these early symptoms are disturbances pointing to interference with the 
functions of the posterior nerve roots. 

Sensory Disturbances. — Subjective . — Following a general law the 
first manifestations of altered function are subjective — the patient complains 
of sensory troubles before any changes can be discovered by objective 
examination. The most imjiortant of these subjective troubles in tabes are 
the so-called lightning pains. These jiains merit the closest attention. 
They are rarely absent, they often precede other symptoms by 5 or 10 or 
more years, and most important of all they possess jieculiar features which 
render them pathognomonic of tabes and allow the diagnosis to be made in a 
syphilitic on tlieir presence alone. Although they are rarely absent careful 
interrogation may be needed to disclose them. To the question, “ Have 
you had any pains ? ' the patient may answer “ No.” He may even be led 
into denying stoutly that he has even suffered in any way at any time. If 
then he is asked if he has rheumatism, he will often answer “ Yes,” and 
proceed to give an account of characteristic tabetic pains of several years’ 
duration. In other cases the patient mentions liis [)ains, but their signifi- 
cance escapes notice because it is thought that tliey are too slight for tabetic 
pains. It must be made clear at once therefore that the peculiarity of the 
pains in tabes does not lie in their severity, for they vary from a trifling 
sensation of discomfort to almost intolerable agony, but in their distribu- 
tion, in their direction of propagation and especially in their arrangement 
in time. 

As a rule, they come on in attacks, in which single momentary pains 
nre repeated at intervals of a few seconds or minutes for several hours, the 
whole bout lasting several days or weeks. Hetween tfie attacks there may 
be long intervals of corajdete freedom from pain. The pains are felt most 
often in the lower limbs, but any part may be affected. I'iiey may be referred 
to the skin, to the muscles or to the bones. They are very common in the 
bony prominences around the knee and on the foot. The direction of 
radiation varies. In some the pain seems to shoot up or down a limb, but 
in a larger num.ber it seems to strike the limb vertically as if a sharp object 
were piercing it from without. Some patients experu ncx^. both kinds of 
pains. The onset of each pain is always sudden. It it i.s severe the j)atient 
may cry out, and if it overtakes him whil.st walking he is forced to sto]> and 
he may fall. The duration of each pain is usually momentary, but sometimes 
it lasts a second or two and fades away gradually. During a given bout the 
pains usually recur in the same place each time for several hours on end, and 
then appear in another part, say on the following day. In a few cases, 
however, they confine themselves to two or three points, now appearing in 
one and now in the other. In a still smaller number the site varies from 
moment to moment, so that the patient never knows where the next one 
will strike him. In one group the pains are repeated very rapidly in one 



TABES DORSALIS 


1497 


place for a few seconds, and then after an interval in another, so that the 
timing recalls the sound of a machine-gun firing short bursts — tap, tap, tap, 
pause, tap, tap, tap, pause, and so on with a longer interval now and then 
during which the gun is trained on a new objective. 

Compared with the preceding characters the kind and intensity of the 
sensation experienced is of minor importance for diagnosis. It may be “a 
niggling under the skin,” “ like the prick of a pin,” “ lie a hat-pin going in,” 
'' like a shock of electricity,” “ like being suddenly crushed in a vice,” and 
80 on. Almost every patient uses a different expression. Let it be repeated, 
t herefore, that it is not the severity or nature of the pains that makes themi 
peculiar to the disease, but their arran ^e ffien^ place a nd jf 

After a bout the skin is oftenTTender, and eceSymoses may appear over 
{)arts in which the pains were felt. Cold, changes in the weather, anxiety 
and especially over-exertion make the pains worse. They are often more 
severe for a day or two after treatment by intravenous or intrathecal 
injection of specific remedies. Other pains with characters which are not 
peculiar to tabes are common. They are described as aching, burning or 
ipiawirig pains. Like the lightning pains, they alter with changes in the 
weather and are usually attributed to rheumatism. Other common sub- 
jective sensory symptoms are “ pins and needles ” in the extremities, a 
feeling of walking on a soft substance, and of constriction around the trunk 
or limbs. More important than these, because it often appears very early, 
is hyperesthesia of the trunk, especially in its lower part. Light touches 
or applicatiems of water at certamT tefii peratiires "‘af uost unbearable. 
This is well seen when patients are being placed in position for a lumbar 
puncture. On feeling gently for the bony landmarks, the patient squirms 
on the table, and the a])plication of iodine causes such vigorous movements 
T’nat the success of the operation seems to be in doubt. And yet the passage 
of the net‘dl(; causes little or no pain, bee luse the pain sensation is already 
much diminished when hy{)er8esthesia to other h^rms is well marked. This 
liypernesthesia on the trunk is often associated with a degree of activity in 
the abdominal reflexes that is rarely seen in other diseases. 

Directive sensory disturhance^. — Signs of damage to the posterior nerve 
roots' a'ppFar in tlK'! earliest sfages of the disease, and are demonstrable in 
many cast's long befon' the classical signs appear. The detection of this 
early sensory loss is of great importance, for its distribution is pathognomonic.; 
The parts in wdiicli sensation is first impaired are — (1) a band on the chesA; 
and along the inner border of the arms ; (2) the feet ; (3) around the anus § 
(4) on the nose. 

As the disease advances sensory loss extends upw’ards from the feet, 
downwards from the chest, and outwards from the nose and anus in con- 
(vmtric circles. Ultimately these areas coalesce, and in the later stages 
sensation is diminished all over the body. All forms of skin sensation are 
not equally affected. Sometimes the defect is first discovered on testing with 
light tactile stimuli, but more often jiain and temperature are first impaired. 

The senses of deep pain and of position and passive movement, as well as 
the v ib ration seiiso, are often diminished in the legs in the early stages. In 
advanced cases these defects are present in all the limbs. 

In cervical tabes sensory disturbances occur first, and are most severe in 
the arms. 
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In severe cases sensation of all kinds may be almost completely abolished. 
No cutaneous stimuli are felt and the deep structures are insensitive to pain. 
To this is added loss of the sense of position, not only in the limbs but also 
in the trunk, so that the patient is unaware of their position when his eyes are 
closed. If he sits up with the arms outstretched, on closing his eyes the arms 
“ wander,” the fingers execute slow “ piano-playing ” movements, and the 
body sways. In extreme cases the patient falls on his side as soon as tlie 
eyes are closed. 

Mu scula r Hypotonia and the Tendon Reflexes. — Loss of muscle 

tone occurs in lesions of various parts of the nervous system, and is not neces- 
sarily accompanied by changes in the reflexes in the limbs, but when it results 
from interruption of the spinal reflex arc the two sign*: arc found together. 
Hence in tabes, where the afferent limb of the reflex arc is the first structure 
affected, hypotonia and diminution of the tendon reflexes are characteristic 
signs. ‘ The decrease in the tone of the muscles is often well marked when 
lightning pains are the only symptom of tabes, and loss of skin sensation the 
only other sign, it is shown by flaccidity of the muscles, and by an abnormal 
range of active and passive movement of the limbs. 

The leg can often be raised to an angle of 100° from the horizontal, with 
the knee extended, whereas a normal person cannot raise it more than 60°, 
and excessive range of dorsiflexion of the foot is often a striking sign, in 
extreme cases the legs can be made to encircle the neck, the body can bo 
flexed so that the head touches the bed between the knees, and the patient is 
able to imitate the tricks of the “ double- jointed ” man. 

The knee-jerks are very often absent when the patient is first examined, 
and in the later stages they are almost always lost, but compared with tlie 
signs already mentioned this one is of late onset, and may be missing even in 
the ataxic stage. The position formerly held by the knee-jerks in the symptom- 
atology of tabes should be given to the tendo achillis (ankle) jerks. Loss 
of the ankle- jerks is indeed an early sign in tabes, for it often precedes loss of 
the knee-jerks by many years. The tendon reflexes persist longest when 
optic atrophy appears early. Even in these cases it is unusual to find both 
ankle-jerks still present, whereas brisk knee-prks are cQnamQD. The tendon 
reflexes in the upper hmbS'ate^ lost earlyTii cervical tabes, and are frequently 
absent in cases of the ordinary type. 

The skin reflexes are often exaggerated to a degree rarely met with in 
other diseases. This is best seen on the abdomen, and is usually associated 
with hypersBsthesia to touch and temperature. Later, when the tactile sense 
is lost, the skin reflexes are often diminished. The ])lantar reflex is usually 
normal. It is sometimes absent when sensory loss on the soles is severe, and 
in cases where sclerosis of the pyramidal tracts exists as a complication of 
tabes the response is “ extensor.” 

Ataxia. — The fibres conveying those afferent impressions which arc 
ess^nfiar for the equilibration of the body, and for the proper execution of 
voluntary movements, arc more resistant than those with other functions, 
and inco-ordination, though extremely characteristic of tabes, is usually a 
late symptom, or it may be absent throughout the whole course of the disease. 
Its onset is marked by unsteadiness in walking and difficulty in maintaining 
the balance of the body. These troubles are first noticed when co-ordinated 
movements are performed without the aid of vision. As the defect increases 
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unsteadiness appears even with visual guidance. To maintain their balance 
the pat:ient8 walk on a wide base with the eyes directed to the ground. 
At a later stage some raise the feet too high, throw them too far forward 
and bring them down forcibly, the whole sole striking the ground at once — 
stamping gait. Others reel from side to side like drunken men. Still 
later the support of one or two walking-sticks is required, and ultimately 
walking becomes impossible. The inco-ordination is not only present in 
walking, but can be seen in all voluntary movements, e.g. in the heel to knee 
test. The same defects occur in the upper limbs. At first there is merely 
clumsiness in performing fine movements such as picking up small objects 
and in adjusting the dress. In the end the ataxia may become so great 
that the j)atient is unable to feed himself. 

By appropriate tests inco-ordination can usually be disclosed before the 
})atient has noticed it. Some of the tests are : standing with the heels 
and toes together, standing on one foot, walking backwards, rising quickly 
from a 8too])ing position and turning quickly in walking. In each instance 
the unsteadiness is greatest when the eyes are closed and when the feet 
are bare. 

SiuTiNCTER T^^ilBLES. — Disturbance of the bladder functions is often 
the patleiit’s first serious symptom. Difficulty in beginning micturition 
and incontinence, especially at night, are common complaints. Complete 
retention and paralytic incontinence are rare. In many casi^s emptying of the 
bladder is incomplete, and though this causes little discomfort it is serious, as 
it often leads to cystitis and ascending infection of the urinary tract, which 
causes the death of many tabetics. 

Goulak Symptoms. — Changes in the reaction of the pupils and in their 
size "'and form are very frequent and are of great importance for diagnosis. 
The chief of these is the Argyll Robertson phenomenon, in which the pupil 
contracts on accommodation but not wlien exposed to light. This sign 
appears in both eyes in 70 per cent, of cases, and is one of the earliest to appear. 
It is sometimes found in one eye with a normal or diminished reflex in the 
otlier. It may be present in an incomplete form, the contraction to light being 
slight and sluggish when the reaction to accommodation is brisk, or the pupils 
may contract when first ex]) 08 ed to the light only to dilate again. Occasion- 
ally the pupils are fixed and do not react to either stimulus. In rare cases the 
reaction to accommodation is lost while the light reflex persists. 

The size of the pupils varies greatly in diflerent cases. Most often they 
are small, but j)Upils of moderate size are very common, and sometimes they 
are widely dilated. It is not unusual to see pupils which, when contracted 
on accommodation, arc no larger than the head of a pin, but the “ pin-ppyit ” 
pupils, arc extremely rare. Inequality of the pupils or irregularity in their 
ouUjiii^is present in most c^^s. It is said that the pupils are sometimes 
normal in every respect even in the advanced stages of the disease. 

Exlernq^l ocular muscles , — In the early stages transient palsies of the 
muscies of the eyeball often cause ptosis, diplopia or squint, lasting a few 
days, rerraanent paralysis may come on at any time, but is most frequent 
in the later stages. A jiersistent drooping of the eyelids — tabetic ptosis — 
is a common sign. Tliia is attributable to a lesion of sympathetic fibres. 
Tlie patient tries i-o overcome the defect by contracting the frontalis 
muscles, and the wrinkling of the forehead with slight drooping of the lids 
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gives the patient an expression — disease 
may be recognised at a glance. 

atrapku ^ — Defective vision from atrophy of the optic nerve is 
often the symptom for which the patient first seeks relief. It occurs in about 
one case in ten, and almost without exception ends in complete blindness. 
The loss usually begins in the periphery of the visual field, and is often 
unnoticed until central vision begins to fail. Occasionally central vision fails 
early. At first one eye suffers more than the other, but ultimately, after n 
period which averages 5 years, all vision is lost in both. Patients sometimes 
relate that their blindness came on suddenly, or in a few hours or days. In 
these cases optic atrophy has been present for a long time, but the fibres 
subserving central vision have escaped until the last. On the other hand, 
vision may fail very slowly, with periods of arrest or apparent improvement, 
and total blindness is sometimes delayed for 10 or 15 years. The atrophy is 
primary, that is, it is not preceded by papilJa‘dema. Pallor appears first 
on the temporal side, whence it spreads over the whole disk. The edges of the 
disk are sharply defined and the lamina cribrosa is visible as slightly darker 
spots, 80 that the disk stands out clear and bright, like a full moon. When 
optic atrophy is the first symptom, it is often impossible to detect any inco- 
ordination in the lower limbs, and ataxia may be long delayed. The knee- 
jerks are often brisk, but some of the early signs— lightning pains, sensory 
disturbances or loss of one or both ankle-jerks — are almost always present, 
and the Argyll Robertson pupil is a constant accompanying sign. In a 
number of the patients with optic atrophy the signs of general paralysis are 
added to those of tabes (tabo-paresis), and the course of their illness is that of 
the more serious diseaseT^"’ 

jQt her Cranial Nerves. — The senses of smell and taste are sometimes 
lost. Vertigo, tinnitus and nerve deafness are common. Lightning pains 
are often severe in the distribution of the trigeminal nerve, and lo ss^ pf s ensa- 
tion o n the nose, especmlly to pain, js ope pf the ^ 

^ ^aralysls 6 ^ the vocal .cords, though rarely sought for, is present In * 
many cases. 

Visceral Crises. — Various peculiar disturbances of the viscera occur in 
tabes. They come on in paroxysms, often with great })airi. 

Gaspria crises, — The orgab most subject to crises is the ston^afitu Attacks 
of sev<T<- abdominal pain with come on suddenly. They 

last a few days, or a week or two, and arc pfUrn repeated every few weeks 
g periods. Soinetiiues pain or voimtiug alone is [)resent. Tlie [)a.tienT 
looks very ill during the attack, but it is never fatal. They often occur 
before other symptoms of tabes appear, and are often mistaken for acute 
obstruction, and other conditions requiring urgent surgical treatment, but 
^careful examination will rarely fail to reveal indubitable signs of tabes. If 
I at tention were paid to the ankle-jerks, and to sensory disturbances, instead 
I of to the knee-jerks, unnecessary operations would bo less frequent. 

Next to the stomach, crises are most frequent in the larynx {laryngeal 
crises^ In the commonest form there is spasm of the larynx, with noisy 
Urea tiling, cough and dyspnoea, ^ometime.s liic attacks lesembie whooping- 
cough or laryngismus stridulus. They are much shorte r than crises, 

rareh^a^twj^muca Death in an attack Is extremely rarcT 

'Attacks of tenesmus (rectal crises) are not uncommon. Attacks of 
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frequent painful micturition and of pain like renal colic (renal 

jcxig(g) are rare. 

^'rdiac, nasal, bronchial, intestinal and other crises have been described. 

VABOMOToii AND TnoPHio DISTURB ANDES. — The most important of these 
are changes in the joints and perforating ulcers. Rajer,ioi:flas.ajca-i^^ 

3 vmat i ug »ifig^Qf hai r, nails or teetli. attacks of herpes, haemorrhages into the 
skin, necrosis, rarefaction and sponfanem^ of bones, excessive callus 

formation and spontaneous rupture of tendons. 

OJiaroot'f joint — Arthropathies may develop at any stage of the 

disease. Occasionally the patient seeks advice for the first time with this 
complaint. The first sign is usually rap.ui swelling in and around a joint, 
with eliusion and oedema. The effusion, m slight cases, subsides slowly and 
the joint recovers, but more often the enlargement is followed by destruc- 
tion of the cartilages, wasting of the ends of the bones, y eri-articiilar new-bone 
formation and destruction of the ligaments. The joint becomes disorganised, 
the range of movement is increased, and crejiitations of startling coarseness 
are heard and felt when the part is handled. The characfexistic^f^^^ 
the compicte absence of p ain. Dislocations occur readily, especially at the 
hip. The diseased joint sometimes becomes infected. This is commonest in 
the foot. The joints most often attacked are, in order of frequency : knee, 
hip, shoulder, elbow, ankle, small joints of the hands and feet, the spine. 

Perforating} ulcers arc commonest on the sole of the foot. Patches of hard 
thickened skin are frequently seen on the soles of the feet. Sometimes 
blisters form bcTieath this thick epidermis, and on bursting leave an indolent 
sore. Once formed the ulcer is very indolent, it is usually ])ainless, 

Complications. — Tabes is frequently complicated by other syphilitic 
aflections of the nervous system, of which the commonest and most im- 
portant i.^^ general paralysis of the insane. Many tabetics develop general 
paralysis, and most paretics present some of the signs of tabes. Indeed, 
these conditions arc merely different as})ect8 of the same disease, and are 
named accnrdiiig to the predominant features. Sometimes it is difficult 
to decide the category of given cases, and the name ^taiuirpctrcsis is used to 
describe tliem. Occasionally the pyramidal tracts degenerate and signs of 
spastic paraplegia are added to those of tabes. Atrophy of the anterior 
nerve roots and wasting of the corresponding muscles is a fairly common 
complication. Outside the nervous system the commonest complications 
ar(i aq^titidy aoxtia xegui:gitatiQn..aiid aii^.uxysm. 

Diagnosis. — Most tabetics come under observation for the first time when 
one of the many symptoms of the disease begins to cause serious trouble. 
The obtrusive symptom may be : lightning pains, failing vision from optic 
atrophy, double vision from paresis of ocular miiscles, attacks of vomiting, 
tenesmus, unsteadiness in walking, painless joint drsease, impotence, troulbles 
witk micturition, or some otKor less common complaint. Tn these t£e 
diagnosis rarely causes difficulty. A history of characteristic pains, or 
evidence of syphilis in the past, justifies the diagnosis of tabes on the symptoms 
alone. In almost all of these cases, moreover, unequivocal signs v^l be 
found which make the diagnosis certain. Two signs — the Argyll Robertson 
pupil and absence of the ankle-jerks or knee-jerks — are of supreme importance, 
for although one is often lacking, the absence of both in the kind of case we 
are discussing is rare. To one or both of these several of the following con- 
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firmatory signs are usually added : inequality or irregularity of th(‘ pupils, 
diminisUed sensibility of the skin on the nose, on the chest and feet, absence 
of pain on compressing the calf muscles, loss of vibration sense in the feet, 
muscular hypotonia, defective sense of position in the limbs and unsteadiness 
when the eyes are closed. 

When the symptoms and signs are slight and few, or when suspicious signs 
are found during a routine examination, the diagnosis is sometimes difficult, 
and may require for its elucidation a careful inquiry into the history, an 
examination of the blood and cerebro-spinal fluid, and a meticulous investiga- 
tion of the nervous system. These cases are discussed in the following 
paragraf)hs. 

The D^qNOSis op Early Tabbb. — 1. Since We.stphal, some 60 years 
ago73escribcd loss of the knee-jerks as an early sign of tabes, and established 
the existence of the pre-ataxic stage, the profession, apart from neurologists, 
has altered its view^s but little, and still hesitates to diagnose tabes while 
the knee-jerks are present. Consequently mistakes in diagnosis are common, 
and valuable years are lost before treatment l)(‘gins. The diagnosis can 
and should be made when lightning pains are the only symptom. Pains 
with the characters already described occur in no other disf'ase, and their 
presence calls for a careful investigation for evidence of })ast syphilis. In 

f this first stage of tabes the diagnosis is founded on (1) characteristic pains; 

(2) evidence of syphilis in the past, obtained from the history or by cxamina- 
[ tion of the blood and cerebro-spinal fluid (see p. 1 1S1). 

2. Only rarely need the diagnosis be made on these grounds alone, for 
in almost every patient with lightning pains careful examination will reveal 
confirmatory signs. The most important of these are sensory disturbances 
and alteration in the pupils. Hyperx^sthesia to touch and teini)erature 
on the lower part of the trunk is very common, although few patients mention 
it until their memory is refreshed by careful interrogation. In a j)atient 
who has had syphilis and suffers from lightning pains, a clear demonstration 
of sensory impairment confined to the characteristic areas makes the 
diagnosis still more certain. Other signs to which a higli value may be given 
are absence of pain when the calf muscles are compressed, loss of tlie vibra- 
tion sense in the feet, and muscular hypotonia. Irregularities in the outline 
of the pupils without an obvious explanation, or pupils which r(‘act well 
to accommodation but sluggishly to light, are very strong evidence of past 
syphilis and should be duly appraised. This may be called the second 
stage of tabes in which the diagnosis is founded on (1) evidence of syphilis ; 
(2) tabetic pains ; (3) sensory disturbances with a characteristic distribution. 

3. If to these sensory disturbances there is added an Argyll Robertson 
pupil, or if one ankle-jerk or knee-jerk is absent or definitely diminished 
when compared with its fellow, the diagnosis is established beyond doubt. 
This may be called the stage of the fully developed disease. The diagnosis 
rests on — (1) evidence of syphilis; (2) lightning })ains ; (3) characteristic 
sensory signs ; (4) the Argyll Robertson pupil in one or both eyes ; 
(6) absence of one or both ankle or knee-jerks, or a definite diminution 
in one of them. 

Lightning pains indicate that the disease is active. In the absence of 
pains tabes would still be suggested by the combination of an Argyll 
Robertson pupil with an absent ankle or knee-jerk, or by the combination 
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of one or both of theHe signs with characteristic sensory loss. In such 
cases, however, it would be impossible to say whether the patient was 
suffering from tabes which was likely to progress, or whether the disease 
had been arrested in its earliest stage. 

Differential Diagnosis. — Feripheral neuritis. — The signs common to 
both ' diseases are loss of reflexes, hypotonia, inco-ordination and sensory 
loss. Wasting, loss of power, changes in the electrical reactions of the 
muscles and tenderness of the^cjilf muscles distinguish peripheral neuritis. 
A complete history and examination will usually reveal the cause of the 
neuritis, or disclose certain signs of tabes. 

Friedreich's disease. — Loss of tendon reflexes and inco-ordination occur 
in both diseases, but the age of the j^atient, the family history, the speech 
defects, nystagmus and the deformities of the feet and spine make the 
diagnosis easy. Juvenile tabes is sometimes mistaken for Friedreich’s disease. 

Course and Prognosis. — In most instances the disease is well established 
before some serious symptom brings the patient under observation. For 
this reason it is usually impossible to determine the sequence and duration 
of the signs that are found, but if the onset of lightning pains and of ataxia 
are taken as landmarks, an idea of the extreme variability of the course 
of tabes in different cases will be obtained. In many patients the disease 
remains stationary in the earliest stage and causes no disability. In a larger 
number ineo-ordination appears after a pre-ataxic stage of 10 or 20 years. 
Some become ataxic within five years of the onset of pains, a few within 
a year. Once ataxy apjjears, its rate of increase varies within wide limits. 
It may be so rapid that walking becomes impossible in a few weeks ; it often 
increases very slowly, and only interferes seriously with walking after several 
years, and in a large number })eriods of increase in the ataxy alternate with 
long periods in which it is stationary or undergoes temporary amelioration. 

The course of the other 8ymj)toms is equally variable. In general, 
irritative phenomena — pains and crises — tend to diminish, while the signs 
of destruction of sensory nerves — diminished sensation, hypotonia, etc. — 
increase. Ocular palsies are frequently of short duration, and bladder 
and rectal symptoms are often temporary. It is impossible to foretell how 
any given case will progress, but there seems to be some connection between 
the period which has elapsed since syphilis was contracted and the rate 
of evolution of the disease — the longer this period the more benign the 
course. If the symptoms have increased slowly in the past, the future 
(course is lilcely to be slow, whereas cases of rapid onset often progress rapidly. 
When optic a tro£l]^ occurs JMindnes3_i;e3ults al^ invariably, and a pro- 
portion pJLiJIeie c^seiTiJcvcTop general paraiysfs of the insane. 

prognosis as to life is variable. Most tabetics* die ' of intercurrent 
maladies or of some cardio- vascular complication, but life is constantly 
menaced by cystitis and ascending infection of the urinary tract. 

Treatment. — This falls under three heads : treatment by anti -syphilitic 
remedies, general treatment, and treatment of individual symptoms. 

4nti-Syphilitic Treatment. — As soon as tabes is recognis^ or suspected 
in a patient who has had syphilis, thorough treatment by specific remedies 
should be given. Mercury is the most valuable drug. Several courses of 
daily inunctions should be given at intervals, until 60 inunctions have been 
applied. This is usually supplemented by injections^'dfiaTvarsan. Between 
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the courses, which may be repeated at 6 monthly intervals, mercury should 
be taheii by the mouth in a pill or mixture. Most observers agree that all 
forms of intraspinal therapy are useless. 

General Treatment. — In early cases the patient should be encouraged 
to cbntipiie.at.his work and ayocatipns, so far as this is consistfiftt,. witii 
the avoidance of undue mental or j)hysical stress. Strict moidexatioBL in 
the use of ji,lcQiipl and tobacco should be enjoined. Marriage shoujd J^e 
forbidden. The diet should TJe generous, and eilorts should be made to 
pfevehrthe rapid loss of weight which is a feature of many cases. Strict 
attention to the bowels is necessary. In many tabetics the normal call 
to stool is not felt, and if regular efforts to open tlie bowels are not made, 
stasis develops readily. This should be treated by encmata or by glycerine 
suppositories. Purgatives should be used with discretion. They are of 
little use in stasis, and should not be given if there is any tendency to rectal 
incontinence, as this is always worst when the motions are soft. A change 
from purgatives to enemata or suppositories will often relieve this distressing 
symptom. The bladder slioiild be emptied at regular intervals, regardless 
of the call which is apt to be less insistent than in normal ])ersoiis. In 
general, rest in bed is to be deprecated. In some instances, however, where 
ataxy deyeTops rapidly, it' IS advantageous, provided that daily treatment 
by massage and exercises is instituted at once. 

Tj^eatment of Symptoms. — Pains . — Of the many drugs that have 
been tried* for tlie relief of pains the following either in single or in various 
combinations have been found useful : aspirin, phenacetin, antipyrin, 
exalgin, pyramidon, cannabis indica, colchicum, ammonium chloride and 
sodium salicylate. After one has lost its effect another will often give 
some relief. Morphine is the only drug that is certain in its action, but it 
cannot be allowed except on isolated occasions, when for some special 
purpose it is essential that the patient should be free from pain for a few 
hours. In no disease is the morphine habit more rapidly acquired more 
difficult to break. External applications rarely do any good. Chloroform 
oh "Tint" sometimes gives relief. Hot baths, hot applications to the limbs 
and blisters to the spine are worthy of trial. 

Intravenous injections of neo-sal varsan sometimes relieve the pains 
when other means have failed. The clothing should be warm, and sudden 
changes of temperature should be avoided. Residence in a warm country 
is an advantage. Attention to small details, such as the avoidance of 
constipation and abstinence from alcohol, often has a favourable effect. 

Crises . — Gastric crises, like the pains, are very resistant to treatment. 
Chloretone in cachets containing 10 grains is often useful. It may be given 
twice or at most thrice in 24 hours. The effect of the drug should be watched 
carefully, as it sometimes produces alarming depression of the heart and 
respirations. When chloretone fails cerium oxalate and tincture of iodine 
should be tried. The use of morphine is not justified. Rectal crises are 
sometimes relieved by small doses of grey powder with opium or pulv. 
ipecac, co. The lower bowel should be emptied daily by enemata. In 
mild cases with^moming diarrhoea an enema or a suppository should be used 
before the first evacuation. Thereafter the patient should try to resist 
the desire to defeecate, which soon passes away, and with a little training 
this troublesome symptom can usually be overcome. Laryngeal crises 
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though very alarming are practically never fatal. They are usually relieved 
at once by an inhalation of nitrite of amyl. 

BUufder disturbance . — When there is any difficulty in passing water 
a mixture containing 5 minims of liq. strychnin® thrice daily will be found 
useful. When the bladder is imperfectly emptied the use of the catheter 
should not be delayed. Only too often neglect of this matter leads to death 
from pyelo-nephritis. It is well to remember that serious infections may 
run a painless course. Their presence must be sought for even when pain’ 
is absent. This entails an examination of the urine from time to time for 
evidence of inflammation in the urinary tract. If pus-cells are present in the 
urine, urotropine and acid sodium phosphate should be given by the mouth. 
If this does not remove them, the bladder should be irrigated daily until 
the urine becomes normal. True incontinence of urine is often diminished 
by 5 minim doses of tincture of belladonna thrice dait'y. 

Ataxia . — Just as a normal person by practice and effort can learn to 
perform feats of balance and muscular co-ordination which are impossible 
for one untrained, so the tabetic by concentrating his attention on his move- 
ments can be taught to make greater use of his remaining powers. The 
rfisulta of appropriate re-educative treatment are often astonishing. It is no 
uncommon thing to sec patients who had been confined to bed for months 
able to get about freely again. Permanency of the result is often a gratifying 
feature. 

As long as the patient is able to get about the necessary re-education can 
be acquired, if he is taught to pay particular attention to each movement of 
his limbs, and to attempt to carry it out accurately. In more severe cases, 
and when the patient is confined to bed, re-education should be given along 
the lines devised by Frenkel. Constant supervision is necessary at first, 
and the treatment should begin in an institution, or under the supervision of a 
skilled attendant. 

No remedy is of avail in checking the progress of optic atrophy. Sub- 
cutaneous injections of strychnine have been recommended. 

The condition of the feet often requires attention. Corns should not be 
cut. Perforating ulcers should be curetted and dressed with a paste of iodine 
and starch. A cradle should be placed over the feet to prevent deformities, 
and over-extension of the knee-joint should be prevented by wearing a 
suitable sydint. 

Charcot's joints . — As soon as this condition is discovered, the patient 
should be put to rest, the joint immobilised, and those measures used which 
tend to relieve the oedema and the effusion into the joint ; and if occasion 
demand, the joint should be aspirated. When the joint becomes dry it should 
be rested for a long period. For example, the patient with a Charcot’s foot 
should use a peg stump for six months, when the condition will be found to 
have healed. The knee is a difficult joint to support, and the best treatment 
is excision of the joint, with the production of a stiff knee. 
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Affections of the nervous system are much loss frequent in congenital 
syphilis than in the acquired disease. Viewed broadly, the pathological 
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changes and the clinical manifestations are the same in both. Regarding 
the first, meningitis, endarteritis and giimmata are common to both forms ; 
ibut v^hWe jpjmtral stMeninjS from arterial disease is characteristHV 
W phili s, are prqmin^ 

inc^genl!aT"caa^. As for tfiTsyniptonis, men^ijj|,§fgpt8, with cgnyulsions 
and th.e|ijtiibs, are t^picftL^^ngeiiita] 9 yphilis in contrast 

to the heWplegias and m onop| e gia s. with or without convulsions, which 
occur in ffie acquired form. Ttis noteworthy that the combination of 
obvious visceral and Tnlegumental lesions, with yiarenchymatous degenera- 
tion of the nervous tissue, is very common in the congenital, but not in the 
acquired disease. 

S3rmptoms. — Many sy[)hilitic infants suffer from during the 

first two years of life and in many cases these are given as the cause of 
death. In those who survive, fits may continue or they may begin again 
towards the end of childhood. The latter is more common. The fits in some 
cases have all the aspects of idiopathic epilepsy, and may continue through- 
out life without the addition of any symptoms suggestive of local brain 
disease. In another group, convulsions are followed by symptoms 
phyia or of spastic dip leg ia^ The same defects may appear ajiart from 
convulsions. 

Mental impairmcM 'i^ one of the common features of the disease. Idiocy 
is rare. More often the defect is first noticed between the ages of 5"and 
y^ars. The child may merely cease to learn, and retain any acquirements 
he possess, or he may lose his memory and become slowly demented. 

Fmon is often defective as a sequel of atrophy of the optic nerve or of 
chof5I(?11o^etinitis, and bilateral is not uncommon. Affections of 

the remaining cranial nerves are rare^ 

Juvenile general paralysis appears most often between the ages of 10 
and 17 years. It has been seen as early as the eighth, and as late as the 
thirtieth year. In some cases it results from congenital 8yj)hiliH, in others 
from syphilis acquired in infancy or in childhood. The physical signs are 
the same as in the adult form. The mental symptoms, as might be expected, 
differ from those in adults, when mental decay sets in before the appearance 
of the instincts and passions which form the content of the delusions in older 
patients. A boy of 12, for example, is not likely to have delusions regarding 
his wealth or his intellectual capacity or his sexual powers, although he may 
well have grandiose ideas concerning his physical strength. Optic atrophy 
is very common in juvenile cases, and as in adults, signs of tabes are present 
in many cases. 

Juvenile tabes presents the same features as in adults. It is important 
to remember that in rare instances, tabes in an adult owes its origin to con- 
genital syphilis or to syphilis acquired in infancy. 

The diagnosis of congenital syphilis of the nervous system rarely causes 
any difficulty, as the patients almost invariably present some of the stigniat^i 
of their malady. 

Treatment by mercury should be carried out perseveringly. The results 
are disappointing. 
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iEtiology. — Apart from syphilis, disseminate sclerosis is the commonest 
organic disease of the nervous system in English and Continental practice. 
It is said to be less frequent in America. 

Cases have been recorded in which the disease was noticed after acute 
illnesses, such as scarlet fever, influenza and rheumatism ; but it is probable 
tliat these simply made more prominent a condition already present. Febrile 
illnesses are always followed by increase in the symptoms, and many patients 
with disseminate sclerosis relate that they became much worse after an 
attack of influenza. There is no doubt that this so-called influenza has been 
in some instances at least a febrile phase of the disease itself. In the great 
majority of the cases there is nothing in the family or personal history to 
which the disease can be attributed. In one instance, confirmed by examina- 
tion after death, it attacked a mother and her child, and a few similar cases, 
as well as th(‘ affection of several members of a family, have been recorded, 
but without })athological confirmation. 

The onset is most frequent between the ages of 16 and 30, the sexes being 
afl\‘ct<*d t‘qually. It is rare for tla* dLsease to begin after the ago of 45. 

The cause is still unknown, but the course of the disease as well as the 
inflammatory nature of the early lesions points to an infective origin, and 
recent research suggests that the causative agent is a specific transmissible 
virus, to wit, an organism resembling the Sfirocha^Ui fallida. It is certain 
that no part in the aetiology. 

Pathology !^As indicated by the name of the disease, the lesion consists 
in patches of sclerosis scattered like seeds throughout the substance of the 
brain and cord. They vary in size from microscopic areas to large plaques, 
which sometimes extend over the greater part of transverse sections of the 
cord or brain stem, or occupy still larger areas in the white matter of the 
brain. Under the microscope the older patches are found to contain pro- 
liferated neuroglia and nerve fibres which have lost their myelin sheaths. 
Th^jLaa^cyliodg^ areas escape destructjion for a Iqn^ 

For this r(‘ason secondary degenerations do not occur in the spinal tracts, 
and sections of the cord between lesions at different levels present normal 
appearances. Ganglion cells are also spared ; hence wasting of the muscles 
supplied by the affected segments is not a feature of the disease. In recent 
patches, oedema is present with infiltration by sii^all IymphQC3rtQ-like cells, 
p.ftUs an(i coHipound grauular corpuscles around the blood vessels, 
especially in the adventitial sheath of the veins. It is highly probable that 
these inflammatory changes represent the initial lesion, and that the altera- 
tions in the nerves and in the neuroglia are secondary to them. 

Symptoms. -The mode of onset as well as the courie of the disease differs 
greatly from one case to another. This is explained by the nature of the 
early lesions, and by the extreme variations in their number and distribution. 
In the early stages the axis-cylinders in the diseased areas are not interrupted 
completely, but suffer partial and temporary impairment, which alters in 
intensity with the severity of vascular and other inflammatory changes in 
the tissues around them. Moreover, as the inflammation subsides in one 
patch a new one develops and produces a different set of symptoms. Again, 
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the first lesion may arise in any part of the brain or cord, and every con- 
ceivable combination of lesions and, therefore, of symptoms, is possible. 
Hence it is not surprising that the earliest symptoms are often slight and 
fleeting, or that they may first appear now in one part and how in anotlier. 
In spite of this, however, certain symptoms and physical signs appear with 
remarkable regularity and render disseminate sclerosis, in the more advanced 
stages at least, one of the most distinctive and most easily recognised 
diseases of the nervous system. 

In a typical case the most prominent features are — (1) spastic para- 
plegia or other signs of involvement of the pyramidal tracts ; (2) tremor in 
the arms ; (3) nystagmus ; (4) pallor of the temporal half of the optic dis(‘ ; 
(5) scanning speech. The t riad form ed by intention tremor, nystagmus and 
s canning s gee ch is practi cally^patlTognomoiu c , and it is customary to give 
great proc^^S^o these symptoms. Tt uiust be emjihasised, however, that 
they are found together in a minority of the cases — say in 20 percent. — and 
that some cases run their course without the appearance of any one of them. 

Motor Symptoms. — Weakness in the lower limbs is the symptom for 
whicITfhahy patients first seek relief. Beginning with a feeling of heavnneas 
or stiffness in one or both limbs, the weakness, which may be limited at 
first to one group of muscles, increases, in some uniformly, in a larger number 
with remissions or with periods of apparent recovery, until at last, after a 
time which varies from a few weeks to many years, it ends in severe spastic 

( paraplegia. The physical signs are those of pyramidal lesions in general — 
increased tone in the muscles and exaggeration of the tendon reflexes, diminu- 
tion or loss of the abdominal and cremasteric relle.xes, and Babinski’s plantar 
response. They are of extreme importance, for some or all of them may be 
' present when the patient’s complaints are still tri\nal, and they are found 
so constantly in all stages of the disease that the diagnosis of disseminate 
sclerosis is rarely made in tlieir absence. 

The paralysis can often ])e distinguished fro!u that of other pyramidal 
affections by the variations in its severity from time to time, and by the 
occurrence of remissions or of apparent recovery, the improvement some- 
times lasting for weeks or months, and, in rare cases, for many years. In 
most cases, moreover, examination will reveal some other sign — nystagmus, 
intention tremor, or pallor of the disk — which betrays the cause of the paralysis. 
*In one large group of cases, however, the symptoms are those of a steadily 
|increasing spastic paraplegia without remissions and without any indication, 
tither in the physical signs or in the history, of extra-pyramidal disease. 
tChe gait may be but slightly altered, even when the tendon reflexes are 
greatly exaggerated and the plantar responses are “ extensor.” Later, it 
becomes spastic or spastic and ataxic. Sometimes ataxy makes walking 
very difficult, when the power in the limbs is only slightly impaired. In the 
arms there is often loss of power associated with exaggeration of the tendon 
reflexes. In some cases the arms are affected before the lower limbs, when 
weakness or ataxy produces one of the commonest of the early symptoms — 
the “ useless arm.” 

X fiEM 0| ic;r-T h e characteristic tremor in the arms appears on voluntary 
movement only, and increases in rate and amplitude as the goal is approached. 
For these reasons it is called intention, volitional, or terminal tremor, It 
is sought for by causing the patient to touch his nose with the tip of one 
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finger. In its minimal form the tremor appears as two or three jerky 
movements of the finger just as the goal is attained, or the finger reaches 
the nose without any abnormal movement and then oscillates, so that it slips 
away from the nose again or depresses it seve-:a] times before coming to rest. 
The tremor may be noticed first in writing or in performing other delicate 
movements, such as threading a needle. Later, the rate and amplitude of 
the movements increase, and the tremor, although still greatest at the end, 
appears almost as soon as a voluntary movement begins. In advanced 
cases it prevents all useful movements, ard the patient is unable to do any- 
thing for himself. The arms are affected earliest and most ften, but nodding 
of the head is common, and any part of the body may be affected. Beside 
intention tremor, other types of inco-ordination of the limbs are occasionally 
seen, such as those characteristic of lesions of the optic thalamus or of the 
mid-brain or of the cerebellum. 

SensqJiLZ...Sxm 5IXXMB. — — Numbness and tingling in the ex- 
tremities and alterations in the sensation of various parts arc common 
complaints. They are often transient, and luay be the only symptoms during 
the premonitory period. Severe pains are rare, but many patients complain 
of stiffness or of acliing in the limbs and in the back. 

Ol^ectivc * — Severe sensory loss ip not common, but careful examination 
wilf often reveal areas of skin in which sensation is impaired. Occasionally 
the loss is severe, and may show so sharp an upper level as to suggest the 
presence of a spinal tumour. In many cases the use of position and passive 
movement in the limbs is seriously affected, in others loss of vibration sense 
is the only sensory sign. Like the other signs, the sensory disturbances often 
show considerable variations in extent and d(‘gree at different examinations. 

Ocular SyMPTOM$. — AUacks are frequent, and highl)| 

cjiaractcristic of t he diseaV er'^^TTfose interrogation, avoiding the leading 
ejues t id ri (rjibssiEre elicit an account of these attacks when thet 
patient has not mentioned them at first, either because he has forgotten them,! 
or because it does not occur to him that a symjitom so remote or so transient! 
can have any bearing on his present trouble. This diplopia is of the highest 
importance, because it is often the sole complaint when the patient seeks 
advice for the first time, and because its jiresencc, or a history thereof, is 
often the deciding factor in the diagnosis of early cases witli spinal .symptoms. 
Double yisiqnjn a young person should always arouse tlie suspicion of dis- 
seminate sclerosis, and if it IS associated with signs of pyramidal tract disease, 
the conihihatlon makes the diagnosis almost certain. 

Strabismus is uncommon. Even when the patient is seen whilst com- 
plaining of double vision it is unusual to detect any limitation in the range 
of the ocular movements. 

Ptosis is rare. 

Still rarer is “ nystagmus of the lids,” a rhythmical up-and-down move- 
ment of the lids which appears on testing for nystagmus. It is usually 
associated with ptosis of the eyelids. 

Nystagmus is present in more than half the cases, and is frequently an 
early sign. It is usually fine, rapid and horizontal, appearing only when the 
eyes are directed to the side. In some cases the eyes oscillate constantly 
whatever their position. Except in rare cases, there is no apparent move- 
ment of objects, even when the oscillations are of wide range. 
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Yjs'^al of visual acuity due to lesions in the optic 

ner^es^^etroSuIS&r neuritis — occurs sooner or later in nearly every case. 
As in the symptoms, it is subject to exacerbations and periods 

of improvement. In many cases, acute retrobulbar neuritis is the first 
alarming symptom of the disease. A young healthy person complains of 
rapidly increasing mistiness of vision, usually in one eye, sometimes in both 
or in one after the other, reaching its maximum in a few hours or days ; thLs 
is often preceded or accompanied by pain about the orbit, which is increased 
on moving the eye. In the common unilateral case the signs are those of a 
lesion in one optic nerve ; the pupil on the affected side is larger than its 
fellow ; its direct reaction to light is impaired, but it contracts well con- 
se usually. Tests with a small object, preferably coloured, reveal a central 
g cotoma . At the onset the disc is usually normal, but sometimes the 
inflammation reaches th(‘ nerve head, u\ which event the disc is blurred and 
swollen. Later the disc may be pale or normal. Eapid improvement of 
vision is the rule. Special t(‘sts may reveal a persistent slight loss of visual 
acuity, and a partial central scotoma, or, very randy, a complete central 
scotoma. Subsequent acute attacks are common. In sonu' (*a.s(‘s the onset 
of visual failure is gradual. Usually the defect is slight, but it may Ix' serious, 
although complete blindness never occurs. In these cases the disc is j)ale, 
especially in its temporal portion, and the field shows a central s('otoma or 
narrowing at the periphery. 

fijgjWgdcma in one eye is common and tli(‘ swcdling is usually slight, 
b IS bilateral, and may be great enough to sugg(\st the ])resence of a 
cerebral tumour. 

Mental Symptoms.- -Defective memory and slight impairment of intel- 
lectual power are common. Some of the })atients are morose and sulqcct to 
fits of depression, but the majority are surprisingly cheerful, and do not seem 
to suffer mentally even when their physical state is most pitiable. In many 
cases there is considerable loss of emotional control, and ready laughter 
or weeping is fairly common. More often there is merely a tendency to laugh 
at trivial things. It is said that the mental changes sometimes resend)le 
those of dementia prsecox. 

Sphincter D^tu — In the later stages defective control of the 

blad’der is Smost constant. Transient attacks of frequency of micturition 
or of slight incontinence sometimes occur in the earliest stages. In rare 
cases, control over the rectal sphincter is lost. 

Other Symptoms. — Deafness, giddiness and tinnitus, sometimes with 
repeated^omiting, are common. Epileptiform convulsions arc rare. As 
any part of the central nervous system may be affectx^d, a j)atient with 
this disease may present the features of a lesion of any part of it. In most 
instances the distribution of the signs will indicate that the lesions ar(‘ 
multiple ; but sometimes, although the patches are numerous, the signs arc 
those of a single lesion, say of the internal capsule, of the mid brain or of the 
cerebellum. 

Cerebro-spinal Fluid.— The colloidal gold test is often positive. In a few 
casefe t/Ke number of cells is increased. Otherwise thcTfluid is usually normal. 

Diagnosis. — In a typical case the combination of spastic weakness in the 
lower limbs with nystagmus, intention tremor and optic atrophy, with or 
withfuit scanning speech, makes the diagnosis easy. Typical cases, however. 
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are few in number, indeed cases in which all the cardinal signs are pronounced 
are labelled ‘‘ text-book type,'’ and are regarded rather as curiosities. It 
must be emphasised that most y)atients, when seen for the first time, present 
a very difierent picture. 

1. Tlie commonest early complaint is of some motor or sensory 
disturbance, of rapid onset, that causes difficulty in using the hand 
or in walking. This suggests disseminate sclerosis, and leads to questions* 
that may* elicit an account of an earlier attack of some kind, e.^., of dy3lc^^, 
retrobulbar neuritis, numbness, tingling, weakness or difficulty in usmg the 
limbs, or sphincter disturbance. A young jxirson with weakness or numbness 
of one or more limbs, and a history of similar transient phenomena in the past, 
or of rapid failure of vision or of double vision, with complete or partial 
recovery, almost certainly has disseminate sclerosis. The history alone 
gives the diagnosis. It is confirmed by the presence of even one certain sign 
of pyramidal tract disease, such as Babinski’s plantar response, absence of 
the abdominal reflexes, or a definite inequality of skin or tendon reflexes on 
comparing the two sides. Pyramidal tract disease without obvious cause in 
a young patient is probably disseminate sclerosis. The classical signs — 
nystagmus, intention tremor and scanning speech may all be absent. Nystag- 
mus or intention tremor is a v(‘ry imy)ortant sign in a patient with the history 
outlined above, but its absence is not significant. Defective sense of position 
is commomT than intention tremor in early cases. In the finger-tu-nose test 
the patient misses his nose because he is not sure of the position of his finger. 
Often, two defects are revealed by this test : difficulty in fijiding the nose and 
a few jerky movements of the finger as it approaches the nose — ^a highly 
charaeTeristic combination. 

2. In som(‘ cases the signs are thos(‘ of uncom]>]icated spastic paraplegia, 
without anything in tlu; history or the present state to indicate disease of 
any structures other than the pyramidal tracts. In some of these a history 
of similar attacks in the past or of periods of improvement will give the 
clue to the nature of the paralysis. In a smaller number the paralysis is 
steadily progressive, and its cause is a matter of conjecture based on prob- 
ability-spastic paraplegia coming on in a young adult is probahly due to 
disseminate sclerosis - or is arrived at by the exclusion of other possible 
causes, particularly of syphilis and compression. In these cases, frequent 
examinations Timst be made for nystagmus, intention tremor and optic 
atrophy. 

3. Defective vision is often the first symptom. Optic atrophy or a central 
scotoma in a young person is probably due to disseminate sclerosis ; likewise 
failure of vision, with improvement or fluctuations in severity. When the 
onset has been gradual, a history can usually be obtiiined of the characteristic 
transient motor, sensory or sphincter troubles, and some sign of pyramidal 
tract disease is found to indicate the cause of the eye trouble. Further, 
disseminate sclerosis is by far the commonest ascertainable cause of acute 
retrobulbar neuritis ; hence, rapid failure of vision in a young person, without 
the accompanying symptoms which would be present with other possible 
causes, such as cerebral tumour, is probably due to disseminate sclerosis* 
Occasionally, in acute oases, a history of symptoms and the presence of 
definite signs give proof of the cause ; often there have been no extra-ocular 
symptoms, and the signs, though suspicious, are not unequivocal, e.g. sluggish 
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or slightly unequal abdominal reflexes, or a doubtful plantar response ; often 
there are no symptoms or signs of extra-ocular disease, but later events prove 
the nature of the early eye trouble, thus, even fourteen years may elapse 
between the first attack of retrobulbar neuritis and the appearance of other 
symptoms of disseminate sclerosis. 

4. To cover other modes of onset that vary with the site of the lesion, it 
is sufficient to remind the reader that, excepting cerebral tumour, disseminate 
sclerosis Ls the only common primary organic disease of the central nervous 
system. If a young person, free from syphilis, has unexplained organic 
nervous disease, disseminate sclerosis is the most likely cause. 

Disseminate sclerosis has to be diagnosed from various diseases, of which 
we will consider the following : 

Hysteria . — The serious mistake of attributing the early symptoms of this 
relcfilSeSS^^ disease to hysteria can be avoided by careful examination of the 
nervous system. Pallor of the disc, absence of the abdominal reflexes, or a 
distinct difference between them at corresponding points on opposite sides, 
unequal exaggeration of one or more of the tendon reflexes when com- 
pared with their fellows, Babinski's plantar response on one or both sides 
— any one of these signs alone would render a diagnosis of hysteria 
untenable. 

Corn^ression of the cord . — When the signs in disseminate sclerosis are 
purely sfuhal, the diagnosis from spinal tmnonr presents real difficulties. 
The first may be mistaken for the latter, when the paralysis increases steadily 
without remissions and is associated with sensory loss extending upwards 
to a definite level, while the reverse error may be made when the symptoms 
caused by a tumour are purely motor, or vary in intensity, or are associated 
with nystagmus. 

SjJin ql caries may cause difficulty when paralysis appears before disease 
of thtTLone has been detected, and ihe same applies to new grqwths in the 
vertebral column. If the paralysis is due to coinjpressigj;!^ examination of 
the spinal fluid will usually reveal the loculalioh sy ndrog i e , and an X-ray of 
the spine will serve to distinguish disea^ of tlie"verte*Bra^ 

FrisdxeicKs a^oxy.— This may be suggested by the presence of ataxy 
in a young patient with disseminate sclerosis. The distinction can be made 
at once, for in the latter disease the tendon reflexes in the lower limbs arc 
exaggerated, whereas they are lost early in Friedreich’s disease, 

Cdufse and Prognosis. — Once the disease is established, a downhill 
course is the rule, and death usually occurs in a few years. In a fair number, 
life is prolonged for 10 or 15 years, and patients have been known to survive 
for 25 or 30 years. Remissions and periods of temporary improvement are 
common. Usually they are short, and the patient is considerably worse 
after each exacerbation ; but sometimes a remission lasts for several years 
and raises the hope that the disease is arrested. In all but the very rarest 
instances, however, symptoms recur, and the disease imrsues its course relent- 
lessly. The outlook for life is best in older patients with signs of disease of 
the spinal cord alone. Death is often hastened by bed-sores and infection of 
the urinary tract. 

Treatment. — No treatment is of avail in curing the disease. Arsenic 
appears to be the most useful drug. Iodide of jmUiss^^ in small doses is 
of great service. Belladonna invariably improves tlie sphincter trouble. 
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Massage and passive movements of the spastic limbs are appreciated by the 
patients. They should avoid over-exertion, but should not be kept in bed 
so long as walking is possible. 


SCHUjDER’S disease : Encephalitis Periaxialis 

Definition. — A malady characterised anatomically by a progressives and 
massive demyelination of the white centre of the cerebral hemispheres, pro- 
ceeding from a single focus or from two symmetrical foci, and producing the 
clinical ])icture of progressively increasing failure of cerebral function, local 
at first, but advancing in terms of the functions of the contiguous regions 
which are next aSected, by th(i spread of the disease from its original starting- 
point. 

Etiology. — Nothing is known of the essential cause of the disease, but 
from the nature of the lesions it seems probable that a local infection within 
th(‘ ixirvous system, of a spreading character, giving rise to an inflammatory 
reaction, and quickly followed by intense demyelination, is the fundamental 
cause. Many of the re]>ort('d eas(\s have occurred in childhood, ev(m as 
early as the second year. The latest case was in the fifth decade of life. The 
sexes are equally affected. 

Pathology. — The cljaracteristic lesion consists of : (1) A primary (l(‘- 
inyelination and, later, destruction of the axis cylinders of the central wdiifi* 
substances of th(‘ cer(d)ral hemispheres, which till very late spares the sub- 
cortical zone of white fibres and the radial cortical fibres, and produces a 
translucent jelly-like appearance of the oval centres. (2) A very early and 
perhaps priuiary overgrowth of the neuroglia, forming a felt work, which is 
[)articularly intense round the vessels. (3) A general infiltration of the whit(‘ 
matter of the brain with round cells, all of which are of neuroglial origin, and 
most of vviiich are engaged in the removal of altered myelin or in the formation 
of neuroglial fibres. 

The process commences most commonly as a symmetrical patch of 
demyelination, in either occipital wdiite. centres, less frequently in both 
temporal white centres or in both prefrontal white centres, and spreads 
directly thence until the whole of the oval white centres become de myelinated. 
These present a very striking translucent, greyish or yellow-brown appearance. 
The corpus callosum is involved, and the demyelination spreads downwards 
through th(' crura into the brain stem. Sometimes, especially in the central 
r(*gions, the disease starts on one side, and, after plajdng havoc with the 
white centre of one hemisphere, spreads across the corpus callosum into the 
other. Until the central demyelination is well-nigh complete, the subsulcine 
arcuate bands or white fibres and the cortex appear unaffected to the naked 
eye, and the resulting picture of a brain, normal on the surface, and on section 
with apparently normal cortex and intact subcortical wdiite bands, but with 
the oval centre completely changed and translucent, is peculiar to this disease. 
Not unfrequently other patches of the disease may be scattered throughout 
the central nervous system. These have been found in the optic chiasma, 
in the cerebellar stalks, and in the white matter of the brain stem and of the 
cord. This scattered distribution and the prominence of demyelination 
bring Schilder’s disease* very clos<‘ to disseminate sclerosis, and it has actually 
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been described as “ disseminate sclerosis in childhood ; but the massiveness 
I and mode of spread of the lesions, together with their distribution, \rith pre- 
I dilection for the brain and avoidilnce of the spinal cord, its incidence in child- 
5 hood and its entirely different symptomatology, separate SchilderV disease 
sharply from disseminate sclerosis. 

Symptoms. — The. clinical aspect is precisely that which might he ex})(‘eted 
from a progressive destruction of cerebral function, sjireading by contiguity 
from the initial seat of the disease. In many of tlu‘ cases blindness — by 
which is meant blindness without any change in tlu^ optic discs and with 
pupils reacting normally to light, — has been the first syinptoni, and is the 
result of the symmetrical deniyelination of the occipital white matter. 
As the disease spreads forwards into the tein[)oral regions, bilnteral deaf- 
ness apjiears ; and, later, bilateral ataxy and astereogimsis — due to 
parietal involvement, bilateral spastic paralysis— tie* result of c(*ntral 
involvement, and complete amentia — due to'callosal and prefrontal involve' 
ment, develop. 

In those cases in which the initial seat of the disf'ase is in the t<*mporal, 
central or frontal regions, tlie first symjdom to a])p(‘ar is obviously det(‘r- 
mined by the location, and the order of d(‘velo])ment of sYm})toTns will ])e 
changed, but the mode of progress is the same in all. Where tlie disease 
starts on one side only, hemianopia or hemi])l('giai:is the |firstTsymj)tom, and 
these are followed by the train of added signs produced ])y tlie <‘xtension of 
the disease into other regions. Complete mindlessness and paraly.sis ahvays 
dominate the clinical picture in the end. The disease-jirocess within tlu' 
brain sometimes causes swelling with increas^^ of intiacrauial pressure, aud 
signs of the latter may a})})ear in the form of headache, vomiting and [lapill- 
oedeina. Such cases are not common, and most of them liave l)e<‘n regard(‘d 
in life as cases of intracranial tumour. Fits are by no nu'ans uncommon. 
Sometimes they constitute the initial manifestion of tlie disease, and tlu'V may 
occur at any time during its course, and may be local or gcua'ral. Fev(‘r is 
usually absent, but tliere may b(‘ irregular jiyrexia and some of the more 
acute cases have been jiyrexial throughout, '^tlie cerc'bro-spinal liuid is 
normal in the majority of the cases, but sometimes th(‘re is an increased 
protein content and a small (‘Xcess of lymph ocyti's. 

Diagnosis. — The onset with cerebral blindness or with bilateral deafness, 
follow(*d by signs of progressive cerebral destruction, is so rare in any other 
disease as at once to suggest the diagnosis of Schilder’s disease, indeed no less 
than two-thirds of the reported cases have shown this pictiin'. When the 
disease begins unilaterally, and more particularly when lieadache, vomiting 
and papilloBdema are present, the di.stinction from intracranial tumour is 
difficult or even impossible, for in both diseases the local commencement and 
the progressive destruction occur. In Schilder’s disease, however, high- 
grade papilloedema is not met with, and consecutive ojjtic atrojhy does not 
occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis. — In most cases Schilder’s disease is regularly 
progressive to a fatal termination. In some, however, periods of stand- 
still have been noted, while in a few others marked improvement for a time 
has occurred, as the result of administration of mercury, ars(‘nic and iodides. 
The duration has varied from 7 days to 36 months, with an av(*rage of 9 nKmths. 
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Treatment. — Bf*yond the fact that mercury, arsenic and iodides have 
brought about temporary amelioration in some cases, no treatment is at 
present known tJiat will influence the course of the disease. 

HEREDITARY ATAXY 

Under the name of ‘‘ hereditary ” or “ familial ” ataxy are gathered 
together several clinical types of disease, which have many features in com- 
mon, and between which almost every variety of transitional type may be 
observed. The common features of these diseases may be here expressed : 

iETioLOGTOALLY. — Tlu'y te jud. j op d uijn g cliildhood , but in some 
famili(‘s flu* inci(l(*nc(‘ is iat(‘ in lif<‘, often being in tlie sixth decade. 
They are iieredit^r^:, and tiie heredity may direct or indirect, or the disease 
may suddenly a])])eai^ampn^ ma^ inembers of th( same child-rank at a 
certain distance from a common prog(.*i)itor. As with all heredit^iry disc-ases, 
isolated cas(‘s in which no ]i(‘r<‘dity can be traced are common. 

Clinically. — They are characterised hy a slgw, clumsy ataxy, which in 
the eyes appears as nystagmus, and in the speech is expressed by staccato 
and explosive utterance, slurring, drawling and general lack of articulatory 
precision. In the trunk and limbs tiie ataxy is shown by clumsy unsteadi- 
ness, intention tremor, titubation and by involuntary movements, somewhat 
like those of chorea. Disturbances of sensibility, both objective and sub- 
jective, are„conspicuou8 by tlieir absence, and the sphincters are not a fleeted. 
Signs of involvement of the pyramidal system in the form of the extensor 
response in the plantar reflex, contractures or spasticity are present. 

Pathoj^ogically. — T he morbid change consists in a primary neuronic 
degeneration, with secondary glial proliferation in the following systems : 
(1) in tlie aflerent neurons, comprising the posterior columns of the spinal 
cord ; (2) in the neurons of the direct cerebellar tract and of Gower’s tract ; 
(3) in the neurons of the cerebellum and its direct connections ; (4) in the 
neurons of the pyramidal systems in the ascending frontal convolutions ; 
(5) in the neurons of the retina. While all these morbid changes may co- 
exist in the same case, yet it is common for the degeneration to fail heavily 
upon some of these systems, while others relatively or entirely escape. For 
example, in the spinal form of Friedreich’s disease, the degeneration is 
practically confined to the posterior columns and the spinal cerebellar tracts, 
whereas in the type of primary progressive cerebellar ataxy the degeneration 
is entirely confined to the cerebellum. And, again, in familial spastic paralysis 
the lesion is confined to the pyramidal system. All such pure types are rare ; 
but combinations of these types make up the clinical and pathological entities 
of hereditary ataxy. Optic atrophy from degeneration of the retinal neurons 
is especially characteristic of Marie’s ataxy ; but it may occur in every other 
form of hereditary ataxy. 

The following types of hereditary ataxy are sufficiently distinct to 
merit separate description, and with them is included familial spastic para- 
lysis, as this latter condition seems naturally to complete a clinical and 
pathological series — (1) Friedreich’s ataxy; (2) Marie’s ataxy; (3) Sanger 
Brown’s ataxy ; (4) primary progressive cerebellar ataxy ; (6) type of 
Dejerine and Thomas ; (6) a type closely resembling disseminate sclerosis 
but familial in incidence ; (7) familial spastic paralysis. 
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Many types exist which do not quite correspond with the usual descrip- 
tions of the above, and any transition between these types may exist. They 
may show striking peculiarities in the age incidence, in the clinical aspect, 
and in the course and prognosis of the malady. It is usual for the type to 
remain constant in the same family ; but even to this rule there are notable 
exceptions, which prove the close relationsliij) of these diseases. For ex- 
ample, in one family which came under my observation five children were 
affected, and of these four were very typical cases of Friedreich’s disease, 
but the fifth was a typical case of Marie’s ataxy. 

Friedreich’s Ataxy 

In addition to the slow, clumsy ataxy, Friedreich’s type is characterised 
by the absence of the knee-jerk and other deep reflexes, and by the presence 
of the extensoFpTahCar response and of ^ontractures, especially in the form 
of pes cayus, and by the presence of curvature of the spine in the later stages 
of the disease. 

.etiology. — The first signs of the disease usually appear in early child- 
hood and before the sixth year; but symptoms may not be evident until a 
few years later. In a considerable number of cases, however, the onset is 
delayed until the time of puberty, while in a few examples the onset may 
be delayed until after the age of thirty years. As a rule the age incidence 
is approximately the same in each child-rank of the same family ; but some- 
times the phenomenon of “ anticipation ” is well marked, the disease appear- 
ing at an earlier age in each succeeding generation as a whole, or in .successive 
children of the same parents. The disease is said to be slightly more common 
in males. Isolated cases in which no heredity can be traced are not rare ; but 
the tendency to familial incidence is striking and characteristic. Indirect 
heredity is the most common, for the reason that the subjects of this disease 
are usually afflicted in childhood and incapacitated by the time adult life 
is reached, and that they therefore do not procreate. Transmission occurs 
both through the males and through the females. Direct heredity is, 
however, by no means so uncommon as has been supposed, and in one family 
under my observation the disease had been transmitted from father to son 
for seven generations. 

Pathology. — Gowers considered that the malady w'as of an abiotroj)hic 
nature. He thought that the nerve elements which degenerate were heredi- 
tarily endowed with a much shortened period of vitality, after which they 
underwent a natural process of decay. The spinal cord is unusually small, 
and apparently this smallness may be congenital, and the posterior roots 
tend to be small, grey and poorly myelinated. The essential change is a 
primary degeneration of certain neurons in the dorsal column of the spinal 
cord, of the pyramidaT tracts and of the spino-cerebcllSi* tracts, 15 ? 5 ttra^al 
and Vjputral. This degeneration commences first in the periphery of' the 
axon, which slowly dies back toward the nutrient nerve cell, as the branches 
of an aged tree tend to die back towards the trunk. 

The degeneration of the dorsal columns is usually the earliest change, and 
remains the most prominent feature throughout. In the lurnbo-sacral region 
degeneration is found in the whole of the dorsal columns, except the cornu- 
commissural zone and the fibres in the immediate vicinity of the dorsal 
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horn, but a certain proportion of the fibres of every region remain intact 
throughout the whole course of the disease. The degeneration of the fibres 
of the pyramidal tract appears later. It has its origin in the ascending 
frontal convolutions, where atrophy and disappearance of the giant py ramida l 
c ells h ave been shown. But as the degeneration is a process of “dyiHg oack 
towards the centre, it is always best marked in the lower part of the spinal 
cord, and is often not to be traced above the decussation of the pyramids. 

The spino-cerebellar tracts are constantly degenerated, the direct cere- 
bellar tract being the most seriously involved. The cglls gf ^ darkens cplun^ 

from which the direct cerebellar tract takes origin, and around which the 
pyramidal tracts end, degenerate and disappear, as does also the network of 
collaterals which surrounds these cells. Consequent upon these degenerations, 
and ‘Secondary to them, well-marked neuroglial proliferation or sclerosis 
occurs, and this is most marked where the degeneration is most severe, 
usually in the dorsal columns, where it may be in such great excess, and 
arranged in such irregular whorls, that it was formerly regarded as the 
primary pathological change. The cerebellum may be normal, or it may 
show varying degrees of atrophy of Purkinje’s cells, or of any other of its 
cell elements, and of the tracts connected therewith. 

Symptoms. — The onset is always insidious, and physical signs of abnor- 
mality usually precede any complaint on the part of the patient or his re- 
latives. The first symptoms generally appear between the sixth and the 
tenth year of childhood ; but if a careful examination be made of the younger 
members of the families upon which Friedreich’s disease is incident, physical 
signs of the disease, especially the extensor ^xeaponae in the ,plan^r reflex^ 
the retraction of the.grgat toe and some dggree of pes cavus pi aj b e 

found before the sixth year. Kot Infrequently tbe onset of symptoms does 
not occur until puberty, and in some families it is delayed uniiLAftex.,tJie 
age of 30 years. 

Ataxy is always the first sign to appear, and this is shown by an awkward- 
ness of gait and a tendency to stumble and fall readily. Sometimes it is 
obvious from the history, that the ataxy dates from the earliest years of 
infancy, when it is said that the child was never strong on his legs from the 
time of learning to walk, and that he could never run properly or join on 
equal terms with other children at play. As the disease progresses, the gait 
slowly becomes more irregular and clumsy, and acquires a reeling and stag- 
gering character which resembles somewhat that of an inebriated person. 
Tlu‘ patient walks with his feet upon a broad base, and staggers and reels 
from side to side; but, notwithstanding this, he keeps a fairly direct line of 
progression. He takes short steps which are unequal, and which are irregular 
in relation to the line of progression, and the movement of each foot as it is 
raised is poorly co-ordinated. There is never the undue excursion and 
noisy stamping of the feet which is so characteristic of the gait of tabetic 
patients. The inco-ordination of both legs and trunk becomes very obvious 
in turning quickly, or in rising quickly from a seat. On account of the 
important effect of inco-ordination of the trunk upon the gait, the ataxy of 
the lower limbs, which is so marked on walking, becomes less evident in 
movements of the legs performed when the patient is lying in bed. 

Static ataxy is very marked, and this results from defective co-ordination 
of the muscles required to maintain a fixed position against external forces. 
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and especially the force of gravity. Thus in standing the body oscillates 
from side to side in slow and clumsy fashion, and coarse tremors of the head 
and trunk are constant features in advanced cases (titubation). There is 
consequently considerable difficulty in balancing the trunk upon the feet in 
standing. Sometimes Romberg’s sign is present; but this is never so well 
marked as in tabes, and it is frequently entirely absent. The ataxy invades 
the upper extremities, as a rule, later than the legs. There is first clumsiness 
with the finer movements, and then little by little with all the movements. 
It closely resembles the ataxy due to gross disease of the cerebellum, and 
differs from that which occurs in tabes, and that irregular breaking of a 
movement towards the end of its accomplishment, which has been long 
termed “ intention tremor,” is frequently seen. 

Very characteristic of the disease, and highly important in diagnosis, is 
the occurrence of irregular involuntary movements, which are often described 
as like those of chorea or of myoclonus. They differ entirely, however, from 
the movements of chorea, etc., in that they occur only when the limb or some 
of its segments are un8U|)ported, for they depend upon a loss of synergy be- 
tween the muscles which maintain the postural tone. In advanced cases such 
movements are constantly seen in the head and neck as nodding movements 
and tremors, and in the trunk as swaying instability, when the patient is 
sitting unsupported or standing. Similar ataxy and irregular movements 
affect the muscles of the eyes, of the face, tongue, larynx, etc., and the respira- 
tory muscles. In the eyes they are seen as fine, regular nystagmus and as 
coarse, irregular jerkings, chiefly upon lateral deviation. There is no other 
disease in which ataxy of the facial muscles is so conspicuous for, on engaging 
the patient in conversation, all the facial muscles may be observed in irregular 
contraction. Perhaps some of the spontaneous involuntary movements 
of the face are truly choreic in nature, and are indicative of involvement of 
the corpus striatum. The ataxy of these muscles causes an invariable impair- 
ment of articulation, which gradually becomes indistinct, clumsy, drax liio' 
and slurred. The syllables tend sometimes to be separated, adding a stacours) 
element. Explosive utterance is almost constant, and from the irregufe ity 
of the respiratory movements short inspiratory whoops are not uncommon. 
Articulation thus closely resembles that of advanced disseminate sclerosis, 
the cause being identical in the two diseases, namely, interference with the 
cerebellar co-ordinatory mechanism of speech. 

The strength of movements is at first little impaired ; but as the disease 
advances and the pyranudal degeneration increases, the power is gradually 
lost in proportion to the degree of the pyramidal degeneration, which varies 
greatly in different cases. The lower extremities are affected first and most, 
and later the arms, and in severe cases at a late stage paralysis may be 
almost universal. 

The condition of the muscular tone depends upon the relative degree of 
degeneration in the posterior roots and in the pyramidal tracts respectively, 
the former tending to abolish and the latter to increase it. As a rule the 
influence of the posterior root degeneration is preponderant and, therefore, 
the limbs are flaccid and hypotonic, but occasionally they are somewhat 
rigid. Contractures are the rule, but these are confined to the lower extremi- 
ties. The most constant of these produces the deformity of the feet character- 
istic of Friedreich’s disease, and known as ‘‘ pes c^iis.” The great toe is 
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strongly retracted, the tarsus is pulled up, and the metatarsus is dropped and 
the f>lantar arch is increased. The outline of the inner border of the foot 
comes to resenible the letter Z, the tarsus, metatarsus and great toe forming 
the three limbs of the Z. Sensibility is but little affected ; but in most cases 
minute examination reveals slight relative loss to touch, pain and temperature, 
most marked at the periphery of the limbs and diminishing upwards. Simi- 
larly tliere may be slight loss of sense of position in the limbs, with diminution 
of osseous sensibility to the slowly vibrating tuning-fork. 

The ocular movements are almost iilways intact a[)art from the already 
described nystagmus. In rare instances strabismus, diplopia and ptosis have 
been recorded. In one family, which came under our observation, extreme 
slowness of the ocular movements occurred in three generations, all of whom 
were observed at the National Hospital. The pupils are not affected. Optic 
atrophy is a rare phenomenon in Friedreich’s disease, yet it has been reported 
in quite a number of otherwise typical cases. 

Mental symptoms are usually not conspicuous, but some of the patients 
are of poor mentality from the first, while others show a tendency to severe 
mental degeneration in the later stages of the disease. Emotional instability, 
irritability and outbursts of temper may occur. 

Absence oi the tendon reflexes is a most characteristic feature, and is 
often the first objective sign of the disease. When one considers, however, 
that the absence or presence of the tendon reflexes depends upon the relative 
degree of affection of the posterior columns upon the one hand, and upon the 
pyramidal degeneration upon the other, it is not surprising to find in cases 
where there is a major degeneration of the pyramidal tracts, that the knee- 
jerks may persist or even be brisk into the advanced stages of the disease. 
The abdominal reflex!es gradually disappear. The plantar reflex is invariably 
an extensor response. The sphincters usually escape. The cerebro-spinal fluid 
presents no abnormality as regards cytology, albumin content or sugar reaction. 

Spinal curvature is very common, and may reach a severe degree. It 
consists of a scoliosis of the dorsal region, and often with some kyphosis, and 
with a eom[)ensatory reverse lumbar curve. The cause of this deformity 
is probably the defect in the postural tone of the muscles, which occurs when 
the afforents subserving the function of postural tone, and which are contained 
in the spino-cerebellar tracts, are severed. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of no great 
difficulty on account of the strikingly distinct nature of the symptoms. 
EriedreicITs disease can hardly be mistaken for taller since the hi^oxy^jof 
here dity^ the peculi^ii; deformity of the feet the extensor response, 

^ffectinn and the contrast stfoHgfy wife'tfie 

loss of pain sensibility an^ of deep sensibTirty, the pupillary changes, the 
sphincter trouble, the abnormal Wassermann reactions and the abnormal 
cytology of the cerebro-spinal fluid in tabes. The distinction from disseminate 
sclerosis presents more difficulty ; but in this disease the onset never occurs 
in childhood, there is no heredity, the deep reflexes are never lost, and the 
spinal deformity does not occur. 

Course and Prognosis.— The course of the disease is usually progressive 
in slow and irregular fashion, and the prognosis is therefore in every case 
sericus ; but the average duration of the disease is over 30 years, and in some 
cases it seems to have no tendency to shorten life. The prognosis is worse 
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and the course more raj)i(i in those ])aticnts who have shown disability from 
the time of learning to walk. In some cases the disease appears to become 
arrested, as, for example, in one family which came under my observation, 
twelve members in three generations w^ere affected with typical Friedreich’s 
disease, yet none of them was incapacitated from following a normal life, 
and those that were deceased had all survived the age of 70 years. Similar 
examples have been recorded by Gowers. Intercurrent maladies, febrile 
illnesses and debilitating influences generally, may have a strong effect in 
hastening the advance of the disease, and bringing about a fatal termination. 
Confinement to bed from any cause whatever has a most derogatory influence 
upon the ataxy, and upon the capacity for walking. It is not an uncommon 
experience for a patient who is able to get about in comfort to be put to bed 
either for purposes of examination, of treatment or for illness, and per- 
manently to lose his power of walking from the temporary deprivation of his 
usual exercise. It is therefore of great importance that these patients 
shall be kept off their legs as little as is possible. Cases in which the ataxy 
becomes extreme, or in which paralysis from pyramidal degeneration becomes 
severe necessarily become bedridden, and in this condition the patients 
may survive for many years. In other cases rapid increase of the symptoms 
of degeneration within the nervous system is followed immediately by 
drowsiness, asthenia and coma, and death occurs in that peculiar toxic state 
which is commonly the end result of all degenerative nervous diseases. 

Treatment. — No treatment is known which specifically affects the 
malady. General tonic treatment, and all measures which improve the 
general health and mental well-being, often have a surprising effect in improv- 
ing the ataxy. Re-educational training of the limbs and trunk in the form of 
Frenkel’s exercises are most beneficial. Properly designed boots to ensure 
the most advantageous use of the deformed feet must be provided. 


Marie’s Ataxy 

Under the name “hereditary cerebellar ataxy ’’ Marie, in 1893, grouped 
together as a separate type certain cases which, so far as the nystagmus, 
speech and ataxy were concerned, exactly resembled cases of Friedreich’s 
disease, but were characterised clinically by spasticity of the legs with an 
invariable increase of the knee-jerk, etc., and by the common occurrence of 
optic atrophy and by the occasional presence of the Argyll Robertson pupil. 
He showed that the incidence of the disease is at a later age than that of 
Friedreich’s disease. He contended that the fundamental lesion causing 
this morbid entity v/as a progressive atro])hy of the cerebellum, and that the 
spinal cord in these cases was either normal or only presented minor lesions. 

Cases exactly corresponding to Marie’s tyf)c are not uncommonly seen. 
It is certain, on the one hand, that the pathological anatomy of these cases is 
not confined mainly to the cerebellum as Marie argued, but that it closely 
resembles the pathological anatomy of Friedreich’s type. And, on the other 
hand, it is equally certain that both Friedreich’s and Marie's type may occur 
in members of the same family. It has been further contended that an onset 
in later years and after puberty occurs in this type ; but while this may be the 
rule, some of the cases show symptoms from the first years of childhood. 
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Sanger Brown’s Ataxy 

This type, which is now commonly called spino-cerebellar ataxy,” is 
characterised anatomically by an outstanding primary degeneration of the 
spino-cerebellar tracts. Degeneration in the dorsal columns is present, but 
in less degree. The pyramidal tract is usually unaffected. The general 
clinical aspect of this type, as regards the slow, clumsy ataxy, the speech 
defects, and the involuntary movements, is exactly the same as in Friedreich’s 
disease. The distinguivshing features of the type are as follows: (1) The 
onset of the disease occurs after puberty, and may be delayed until late in 
life. In Sanger Brown’s 25 cases in five generations of one family, the 
onset was between the seventeenth and the thirty-fifth year. In Neff’s 
13 cases in four generations, the onset always occurred about the age 
of 60 years. (2) Nystagmus is usually absent. (3) Ptosis, diplopia and 
extensive ocular paralysis may occur. (4) Optic atrophy is the rule. 
(5) Scoliosis does not occur. (6) The plantar reflexes are of the flexor type. 

Primary Progressive Cerebellar Ataxy 

In this type the characteristic pathological lesion is a degeneration of the 
cells of the cortex of the cerebellum and of the fibres connecting it with the 
central nuclei. The efferent cerebellar tracts are intact, as are also the 
afferent cerebellar tracts with the exception of the olivo-cerebellar fibres, 
which are markedly affected. The whole cerebellum becomes remarkably 
reduced in size. Clinically, this type is distinguished by the onset of ataxy 
of a cerebellar type shortly after middle life, but sometimes earlier. Nystag- 
mus, affection of speech, ataxy and spontaneous involuntary movements, 
closely resembling those of Friedreich’s type, dominate the clinical picture. 
Optic atrophy sometimes occurs. The reflexes are normal, and scoliosis and 
other deformities do not occur. The course of the disease is slowly pro- 
gressive. 

Type of Dejerine and Thomas; Olivo-ponto cerebellar Atrophy 

I’his malady, whicli shows many features in common with primary pro- 
gressive cerebellar ataxy, was first described by Dejerine and Thomas, 
who showed that the pathological lesions consist in atrophy of the cerebellar 
cortex, of the bulbar olivary bodies, and of the grey substance and nuclei 
of the pons, while the middle peduncles of the cerebellum are completely, 
and the inferior peduncles partly, degenerated. This disease is neither familial 
nor hereditary, but it is here described on account of the similarity of its 
pathological and clinical features to the other types of hereditary ataxy. 
It commences late in life, and usually in the sixth decade, with clumsy ataxy 
of the limbs, marked ataxy of speech, intention tremors and spontaneous 
involuntary movements. Nystagmus may be well marked, or it may be 
absent. The reflexes are unaffected. The malady is a progressive one. 

The Type resembling Disseminate Sclerosis 

In this condition the symptomatology of disseminate sclerosis is closely 
imitated, and most of the cases which have been recorded have been described 

96 
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as familial cases of disseminate sclerosis, as, for example, by Eicbhorst. 
Several cases from a family in which three generations were afEected, were 
shown by me before the International Medical Congress in London in 1913. 
The onset in my cases has been in early adult life, with a few exceptions of 
an onset in childhood. The clinical picture has been one of nystagmus, 
ataxy of speech, ataxy with intention tremors of the upper with spastic ataxy 
of the lower extremities, an extensor response in the plantar reflex and sphinc- 
ter trouble. The retrobulbar neuritis and the exacerbations and renussions 
in the symptoms which are so characteristic of disseminate sclerosis, have 
not been noticed in these cases. 

In some of the families which I have observed, sphincter trouble, loss of 
the abdominal reflexes and the extensor response in the plantar reflex have 
been entirely absent throughout, thus contrasting strongly with disseminate 
sclerosis, and coming somewhat to resemble the type of Dejerine and Thomas 
and that of primary cerebellar ataxy. When one considers that the elements 
of the nervous system which may be affected in the degeneration of heredi- 
tary ataxy are precisely those which are commonly affected in the lesions of 
disseminate sclerosis, it is not surprising that the clinical picture of the latter 
disease may be in some cases closely simulated by the former. 

Familial Spastic Paralysis 

This malady is here described with the hereditary ataxies, since it seems 
to fall naturally into the group of diseases in which primary degeneration 
of the pyramidal tracts is a usual anatomical feature, and of which a familial 
and hereditary incidence is the rule. Moreover, among the hereditary 
ataxies every grade of transition is seen to the type of pure familial spastic 
paraplegia. Whilst in the majority of the hereditary ataxies cerebellar, 
spinal and cerebral lesions coexist, yet there are the purely cerebellar and the 
purely spinal type; and the purely cerebral type, in the form of familial 
spastic paralysis, forms a natural end to the series. 

Etiology. — The disease is sometimes hereditary, but is more commonly 
familial and incident upon several children of the same parents. Sporadic 
cases are not very rare. The onset is gradual in early life, and usually occurs 
after the sixth year. 

Pathology. — The pathological changes consist in a primary degeneration 
of the pyramidal neurons which apparently takes place in terms of the length ; 
those supplying the lumbo-sacraf region, being lower and longer, are earliest 
affected ; those supplying the brain stem, being shortest, are the last to be 
affected. Degenerative changes in the neurons of the posterior columns of 
the spinal cord are often present, showing the transition to the pathological 
type of the hereditary ataxies. 

Symptoms. — The clinical aspect consists in the slow development of spasti- 
city and weakness, first and most in the legs, which gradually increases and pro- 
gresses to the trunk and upper extremities, and involves the face last and least. 
The usual signs of pyramidal involvement are present in the loss of abdominal 
reflexes, increased deep reflexes and extensor type of plantar reflex. The 
malady is progressive, increasing to complete paralysis, and in its course 
contractures of the spastic muscles occur, that of the foot and leg pro- 
ducing some degree of pes cavus, while, above this, flexor contracture at 
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hip and knee is met with. Optic atrophy is by no means uncommon. 
Mental symptoms do not occur in uncomplicated cases, neither is epilepsy 
observed. 

Diagnosis. — Tliis malady is most easily confused with cerebral dif>Iegia; 
but the latter disease appears much earlier, so soon after birth, in fact, as 
defective movement in the child can be ascertained. Further, cerebral 
diplegia is not a progressive disease in the majority of the cases, and it is 
often associated with mental deficiency and recurring convulsions. 


IM KALY8J[8 AGl I'A NS 

Synonym. — Parkinson^s 

Definition. --A"progressive disease of insidious onset and slow course, 
usually occurring in the second half of life, and characterised by a peculiar 
stiffness of the muscles, which tends to fix the body in a certain posture, 
which can be changed less speedily than in health, and which gives rise to 
a distinctive facial expression, bodily attitude and gait. The stiffness is 
accompanied by weakness, and often by rhythmic tremors, which have earned 
for this malady the name “ shaking palsy.” 

^Etiology. — Little is known of the causal factors of this malady. It is 
essentially a disease of the decline of life, and though in rare instances it is 
mot with as early as the eighteenth year, the maximum incidence is from 
the fiftieth to the 8ey.eQ.tieth year. Men suffer twice as frequently as women. 
HeredFty seems to play no part in the causation ; but it is remarkable that 
longevity in one or both parents is common. Debilitating influences of 
any nature may be the immediate exciting causes of the appearance of symp- 
toms. Overwork, mental shock and worry, and weakening diseases, such as 
influenza, and especially traumatism, are found in this connection. The 
latter not infrequently determines the limb in which the tremor first Jtuakos 
its appearance. 

Pathology. — No naked-eye changes arc to be found other than the vascular 
and degenerative changes which are common in senile conditions. The facts 
that tremors and rigidity, almost identical with those of this disease, may be 
met with in tumours involving the substantia nigra of the crura cerebri, 
two striking cases with autopsy having been under ray own care, and still 
more importantly, the frequent appearance of a paralysis agitans-like end- 
result in lethargic encephalitis, where the subthalamic region and substantia 
nigra are conspicuously picked out by the lesions, make it probable almost 
to a certainty that the locus morbi of paralysis agitans is the basal ganglia. 
Gordon Holmes has found conspicuous cell degeneration in the substantia 
ni^ra in this disease, the pathogenesis of which must be considered to be a 
primary neuronic degeneration of the cells of the substantia nigra, and the 
condition one variety of extra-pyramidal paralysis. 

Symptoms. — The onset is always insidious, and the muscular rigidity 
is almost always the first sign to appear. This rigidity affects the face, 
neck and trunk to a greater extent than the limbs, and when the limbs are 
affected then the proximal muscles present a greater degree of rigidity 
than do those of the periphery. The oncoming rigidity of the facial muscles 
does away with the usual play of the emotional movements in facial expres- 
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sion, and the face assumes a fixed, anxious and mask-like expression, with 
absence of the usual involuntary nictitation. The voice loses its inflexions, 
and becomes monotonous, from rigidity of the muscles of lar^x, tongue and 
lips; but there is no other defect of articulation. Very striking is the effect 
of the rigidity of the muscles of the neck, for the patient carries his head 
and neck in one piece with his trunk as if he were a statue, never inclining or 
raising it in the customary expressive manner, and if he turn round to look 
at anything he tends to move the whole trunk round with the head. In 
looking sharply to one side the eyes move before the head, whereas, under 
normal circumstances, the coarse adjustment of this movement is done first 
by the neck muscles, and the fine adjustment subsequently by the eye muscles. 
The stiffness of the trunk muscles gives a stooping attitude with the head 
inclined forwards, while that of the upper extremities causes the shoulders 
to be rounded, and the arras carried with the elbow semiflexed, and pressed 
into the sides. The gait is highly characteristic in marked cases since, on 
account of rigidity of muscles, it is deprived of spring and suppleness ; the 
patient, in the characteristic attitude above described, takes small gliding 
steps, displacing his centre of gravity as little as possible. If, by any circum- 
stance, such as catching the feet against an unevenness of the ground, or a 
push, the centre of gravity is much displaced, the patient often has a difficulty 
in regaining it, and in moving to recover his centre of gravity is unable quite 
to catch it up, and so continues the movement of necessity until he fall or 
come in contact with some object by which he can arrest himself and restore 
his balance. This phenomenon is more often seen in advanced cases, and is 
known as “propulsion,” “ rfitri^pglsioih” and “ later i- pulsion,” according as 
the centre of gravity is displaced and the movement occurs in a forward, 
backward or sideways direction. Kestination is the term used for tJie 
quickening of the pace sometimes seen in this attempt to overtake the dis- 
placed centre of gravity. In the hand the rigidity is greater in the interosseal 
muscles, and the hand therefore tends to assume the “interosseal position ” 
with the fingers pressed together and the thumb adducted, the metacarpo- 
phalangeal joints being flexed, and the interplialangeal joints extended. 
From this rigidity of the hand the writing becomes small as well as tremulous, 
and the patient finds it difficult to write in a straight line. Muscular weakness 
always accompanies the rigidity and the tremors. It is slight until the late 
stages of the disease, when it may increase rapidly and render ail useful 
movement impossible. On account of the rigidity and consequent slowness 
of movement, the sense of weakness which the patient experiences, is much 
greater than the actual weakness as tested by the dynamometer. Tremor 
is present in the majority of cases. It usually commences in the hand and 
forearm, and is most conspicuous in this situation ; but it may be seen in the 
face, tongue, jaw, neck and feet, while, in rare cases, it may be universal. 
The nature of the tremor is peculiar, and is highly characteristic. It is a 
regular rhythmical contraction of the muscles, alternating in the opposing 
groups with a frequency of from four to seven oscillations per second with a 
range of from an Jth to f th of an inch. Its rhythmic nature, its slowmyii^ and 
its dwtinguish it from other varietieTor tremor. Iirtbe hand the 

characteristic movement of the tremor is the rolling together of the opposed 
thumb and fingers, cigarette]- rolling, bread - crumbling or drum -tapping 
movement. There is nearly always in addition a peculiar pronator-supinator 
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tremor. Tlie tremor is increased by excitement and by self-consciousness, and 
ceases during sleep. A highly characteristic feature of the tremor in about 
one-half of the cases is that it continues during repose, and is temporarily 
arrested by^the exertion of volitional mo In the other half of the 

cases liow ever the tremor appears or is increased on voluntary exertion, 
and tends to be less during repose. There seems to be an antagonism between 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous 
the tremor is little marked or absent, and conversely, when tremor is universal 
or is of early onset, rigidity is a less noticeable feature. Moreover the trcnmr 
is always distributed where rigidity is least marked. Characteristic of thii^ 
disease, as well as of all other Parkinsonian syndromes resulting from in-ll 
volve merit of the substantia nigra, is a peculiar quirk fluttering of the-l 
eyelids when these are gently closed, and wliich cannot be prevented I 
voluntarily. 

V) f iler symptoms of the disease which are very commonly complained ol 
are -(1) difficulty in turning over in bed, which is the obvious result of the 
rigidity of the trunk muscles ; (2) flexion of the toes into the sole of the 
foot, 80 that they are trodden on, from spasm of the calf muscles ; (3) pain of 
a dull aching character in the trunk and limbs, wliich is presumably yiroduced 
by the long-continued traction of the rigid muscles upon their attachments ; 
(4) abnormal sensations of heat and cold ; and (5) hypersensitiveness to changes 
of temperature — the patient cannot bear to be near a fire nor yet in a cold 
room. Mental symptoms are conspicuous by their absence, except in the 
last stages of the malady, when profound piiysical asthenia overtakes botli 
mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness 
of a malady wliich is found only too soon to resist every effort to lessen or 
arrest it, often result in gloomy and lasting mental depression. Objective 
sensibility is unimpaired. The special senses and the cranial nerves are not 
affected. The sphincters and the reflexes are normal. Trophic changes in 
the periphery of the limbs, thinning and glossiness of the skin, with fluted 
nails and vasomotor disturbance, are common. Bed-sore is commonly met 
with in the late stages of the malady. 

Diagnosis. — There are three points which can be surely relied upon to 
render the diagnosis of paralysis agitans certain in every case, namely — (1) 
the aspect of the patient when he is walking, when the fixed mournful ex- 
pression, the stooping attitude with round shoulders, the elbows pressed into 
the side, and the hands carried across the abdomen in the interosseal position, 
the immobility of the head and neck, and the curious gliding gait which cannot 
fail immediately to arrest the observer’s attention ; (2) the rhythmic rolling 
tremor which is quite unlike any other form of tremor, and which often 
continues during rest ; and (3) the absence of any of the usual signs of organic 
disease of the central nervous system. Difficulty may perhaps be experi- 
enced when the aspect is little marked, and the tremor is confined to somt 
unusual situation, such as the face, tongue or neck ; but, if the possibility of 
tremor in any situation being that of paralysis agitans be borne in mind, its 
rhythmic rolling nature will give the diagnosis. When paralysis agitans is 
confined to one side of the f^he appearance of the patient may super- 

ficial ly resemble that of herniplegia; butin these eaSMtbe pecuiiffi* aspect of 
paralysis a^ansTs marke"37 afid^the organic signs of liemiplegia, such as the 
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extensor response in tiie plantar reflex, the increase in tlie deep reflexes, and 
th^ absence of the abdominal reflex upon the paretic side are not present. In 
senile tremor the rhythmic rolling quality is absent, and the aspect is not that 
of paralysis agitans. In post-hemiplegic tremor the organic signs of hemi- 
plegia are present. Toxic tremor is irregular and never rhythmical, and is 
(mercurial tremor excepted) a fine tremor. The intention tremor of dissemin- 
ate sclerosis, cerebellar disease and lesions of the red nucleus are so peculiar, 
and so widely different from the tremor of paralysis agitans, as to render 
confusion impossible. 

The one clinical condition, which may so closely resemble paralysis agitans 
as to be superficially indistinguishable, is a not uncommon end-result in 
lethargic encephalitis, where from a lesion in tlie basal ganglia the same 
weatness, rigidity and tremors appear as occur in paralysis agitans. The 
distinction is not difficult, for the onset of lethargic^ enc ephalitis is u^ 

} acuj^ andi(hjaaympt.Qjrp9 9-rg jlefinite. Moreover, the j)araly8i8 agitans-lilke 
I j sometimes shows a pr ogre ssive amel iora- 

* whereas paralysis agitarTs tenfils to a progesssive llownwar^ 

Course arid Prognosis. — Paralysis agitans often begins in one limb, usu- 
ally the upper, and spreads thence to the corresponding limb of the opposite, 
or to the other limb of the same side. In the latter case it has approximately 
a hemiplegic distribution, and it may remain for years much more evident 
upon one side of the body. The course is slowly progressive with variable 
rate. In some cases the malady may remain stationary for years, and this 
is more often seen in middle-aged subjects, before the disease has reached an 
incapacitating stage. Such arrest in the early stages is not often seen in 
young subjects, for in the latter the disease seems to take a more continuously 
downliill course. Real improvement in the symptoms is never seen. A fatal 
issue may occur in as short a time as two years ; but this is exceptional, since 
paralysis agitans has little tendency to shorten life. The average duration 
is from 10 to 15 years, and since the major incidence of the disease is in the 
sixth decade of life it will be seen that many of the patients are of average 
longevity. Death may occur from intercurrent maladies, especially from 
bronchitis ; but more commonly, after the lapse of many years, the patient 
becomes bedridden from increasing weakness and rigidity, and sinks into a 
condition of sleepy asthenia which is soon terminated by coma. 

Treatment.— 'Paralysis agitans is one of the least tractable of maladies 
even as regards the relief of symptoms. Hygienic measures and tonic treat- 
ment, calculated to lessen the rapidity of the degenerative process, should be 
employed. Where there is much rigidity, gentle exercise, passi ve mov e- 
ments, massage and mild faradism are useful. Care should be taEen to ^yoid 
the’lalls w'Eiclr'the unslaBTe gaii is likely to engender, since these are often 
followed by a marked exacerbation of the symptoms. Pain is best treated 
with ap, piling and sle^lessness with a mixture of aspirin and small doses of 
barlntone (grs. ij to iijj> HByoscm^ in doses of lo i lo of a grain, in chloro- 
form” Y?a^er, given by the moutE thrice daily7's^etinie8 gives great relief 
to the tremors and rigidity, and may be continued almost indefinitely without 
any ill effect. Morphine is badly borne. When the patient is bedridden 
great care must be taken with tlie skin, since the immobility of the trunk 
greatly increases the liability to the formation of bed-sores. 
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HEPATO-LENTICULAR^pm 

Definition. — A progressive disease of the nervous system, often familial, 
characterised by invYQ.hmtery movements, rigidity and hypertQlitQity, 
con trac tures, without signs of pyramidal disease ; and by dysarthria, dya^ 
phugia, ^otiQi^^,llg^l and pro^^^ emaciation. Several closely related 
clinical forms of the disease bear distinctive names : tetanoid chorea (Gowers), 
pseudosclerosis (Westphal), progressive lenticular degeneration (Wilson), and 
tor sion s pasm, and dystonia musculorum deformans (Thomalla). Cirrhosis of 
the liver occurs in ail forms. The Kayser-Fleischer zone of corneal pigmenta- 
tion occurs in the first three forma, but has not yet been recorded in torsion 
spasm. The most constant nervous lesions are found in the corpus striatum. 

Etiology. — The disease often occurs in children of the same parents, but 
there is no evidence that it is congenital or hereditary. The age of onset has 
been as early as 7 years and as late as 26 years. Tfie pirimary .aj^ 

Jesign^ie the liycr ; its camse is unknown. Syphilis is not a factor. 

Pathology. — A multilobular cirrhosis, with “ hobnail ” liver, is always 
found after dc'ath. There is good evidence that the cirrhosis is not slowly 
progressive, but is the result of a number of attacks of acute hepatitis. The 
hepatitis has caused death in some members of afiected families before 
nervous symptoms appeared. The nervous lesions are purely degenerative. 
In Wilson’s cases, they were almost confined to the lenticular nucleus, especi- 
ally the putamen. Every degree of degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal cases, to shrinkage and atrophy, 
and even to complete disintegration and excavation of the ganglion. Later 
observers have described lesions in many other parts of the nervous system. 
The lesions are often most intense in the corpus striatum, but the noxious 
agent has no strictly selective action on any one anatomical group of ganglion 
cells, or on any limited area of the nervous system. 

Symptoms. — In many cases there are no symptoms of disorder of the liver 
during life. In other cases an account is obtained of symptoms referable to 
acute liepatitis before the onset of nervous symptoms — attacks of diarrhoea 
and vomiting, pyrexia, jaundice, migrainous headaches, hsematemesis and 
sometimes definite ascites. 

The first nervous sign to appear is usually involuntary movement of the 
extremities, which may be of several kinds. In progressive lenticular degen- 
eration, rhythmical tremors, increasing on voluntary movement, furnish the 
most common symptom. This is followed by rigidity of the face, the muscles 
of the neck, and later of the trunk, which rigidity increases steadily imtil the 
patient becomes helpless. The rigidity of the face and neck muscles gives 
rise to a peculiar expressionless appearance. Still later, extensive con- 
tractures, usually in the flexed position, in the upper and lower extremities, 
follow ; but sometimes there is extensor contracture of the latter. During 
sleep the tremors cease, but the contractures do not relax. Dysarthria, of a 
slurring type, results from afiection of the muscles of speech, and may end 
in complete anarthria. Progressive muscular weakness and geueral eraacia- 
tion follow ; and the patient becomes emotional, facile, docile and childish. 
ThereTs no fibrillation or localised amyotrophy. The optic discs and pupil- 
lary reactions are normal. There is an absence of nystagmus, cerebellar 
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symptoms, and impairment of sensation. The reflexes are not altered, as 
in the case in pjn-amidal disease. 

Prognosis. — The disease always ends fatally in a few months or years ; 
the average duration is about 4 years. 

Treatment. — None is known to have any effect upon the course of the 
disease. 

James Colijer. 

W. J. Adie. 

EPILEPSY 

Definition. — A toxicopathic condition, characterised by suddenly 
occurring disturbances of cerebral function, which are prone to recur over 
long periods of time or even throughout life. The nature of the disturb- 
ance is probably in every case a loss of function, sometimes in a narrow 
region of the brain, at other times widely distributed. As the result of this 
loss of function, the lower centres of the nervous system may be released from 
control and may give rise to active phenomena, such as hallucinations, 
convulsions and mental disorder. In addition there may be gradually 
progressive cerebral and bodily deterioration in some cases. 

iEtiology. — A familial tendency is often met with, but direct inheritance 
occurs much less frequently than would be expected, though epileptics often 
belong to families in which such maladies as migraine, hysteria, insanity, etc., 
are prevalent. Epilepsy may have its onset at any age in life from the day 
of birth to advanced old age. Its incidence is greater at certain periods of 
life, namely during the first two years, at the time of puberty, and at the 
commencement of the degenerative period of life round about the age of 50 
years. Out of 1450 cases tabulated by Gowers, nearly one-third commenced 
before the age of 10, and three-foxirths before the age 20. The incidence of 
the disease is almost equally upon the two sexes. 

Exciting Causes . — In the majority of cases no cause whatever can be 
found for the occurrence of the first fit. When a direct cause is present, it 
is by far most frequently emotional excitement, in the form of sudden fear. 
Metabolic disturbances in early life, and especially rickets, are potent causes. 
Acute intoxications with absinthe, lead, bismuth and many other poisons 
may invoke epilepsy, as may also the poisons occurring in the specific fevers 
in childhood, in uraemia, cholaemia, hyperpiesia, puerperal eclampsia and 
Stokes- Adams’s disease. And although in these intoxications the epileptic 
phenomena do not usually recur after the cause has disappeared, yet there 
is not one of the above-mentioned conditions which has not been followed 
by persistently recurring epilepsy. There seems, therefore, to be no adequate 
reason for separating these conditions under the terms “ symptomatic 
epilepsy,” ‘‘ infantile convulsions,” “ febrile convulsions,” “ ursemic 
eclampsia,” etc., as essentially differing from epilepsy ; for they present 
phenomena of the same order which are clinically indistinguishable and 
which are almost certainly dependent upon the same order of causes as is 
epilepsy in general. Injury to the brain of any nature whatever, whether 
from violence from without or from disease within, may cause epilepsy. 
Traumatic cases in which the brain has been severely wounded are not 
associated with epilepsy in a greater percentage than 5 per cent. Cerebral 
tumours, agenesia, encephalitis, meningitis, cerebral syphilis and vascular 
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lesions give a higher percentage, which in children has been placed as high 
as 30 per cent. Again, there seems to be no useful purpose in separating the 
epilepsy which occurs in association with organic disease of the brain, as 
quite distinct from the epilepsy not so associated, under the term “ organic 
epilepsy ” ; since every phenomenon which occurs in epilepsy is found in 
both these groups and the same treatment is appropriate for all. 

Pathology. — No definite lesions of the brain nor of any other organs of 
the body have as yet been found to account for epilepsy. In severe degener- 
ative and long-standing cases, widely-spread neuronic degeneration is found 
in the brain, but this is obviously a secondary and not a causal event, and is 
allied to the general degeneration of bodily nutrition which is met with in these 
cases. 

The occurrence of epilepsy in the train of cerebral injury or disease led 
in past times to the belief that disease of the brain was the essential cause. 
It must be borne in mind, however, that epilepsy occurs only in a small 
proportion of these cases, and, taking epilepsy in general, the proportion in 
which any lesion of the brain has been found becomes infinitely small. Ex- 
perimental work has shown that epilepsy cannot be produced in a susceptible 
lower animal by injury to the brain ; but it can readily be induced by the 
introduction of a convulsant poison, such as picrotoxin, absinthe, lead and 
many others, into its anatomy, and it may also result by depriving the 
animal of some of its important metabolic organs, such as the thyroid and 
parathyroid glands. It is said even that animals “ epilepticised ** by 
absinthe may Jiave epileptic progeny. It would appear that the same 
metabolic error is responsible for the appearance of epileptic manifestations 
in idiopathic epilepsy, in epilepsy from organic lesions of the brain, and in 
epilepsy which is symptomatic of other diseases, such as urffimia, rickets, etc., 
and that in organic lesions of the brain only those subjects develop epileptic 
manifestations who have a })eculiar metabolism which makes them potential 
epileptics. Miller and Dendy have shown that in cats ex]:>erimental lesions 
of the cerebrum which do not cause e])ilepsy can be rendered highly epilepto- 
genous if metabolism be disturbed by the administration of a subminimal dose 
of a convulsant poison, such as absinthe, which would have no toxic effect 
at- all upon the normal cat. 

It seems probable that epilepsy results from some error of metabolism 
which allows of the development of a poison which has the effect of suddenly 
arresting cerebral function. In support of this hypothesis are the effects of 
poisons from without, such as lead, bismuth and absinthe, and of those 
developed within the body, as in the infectious fevers, and those occurring 
in metabolic dyscrasias, such as rickets, renal disease, byperpiesia, hepatic 
disease, puerperal anaphylaxis, thyroid and pituitary disease, in producing 
manifestations in no way distinguishable from those of epilepsy. 

The toxic effects of the serum of epileptic patients at the time of the 
attack has been investigated by Pagniez, Mouzon and Turpin, who have 
injected such serum into the circulation of animals, with the production of a 
series of convulsions, which lasted some half an hour and often ended fatally. 
No such convulsions occurred with the injection of serum from healthy 
persons. 

Following the discovery of the poison choline in the cerebro-spinal fluid 
of epileptics by Donath, Sir F. Mott has shown the potency of this poison 
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m produciaglboth convulsive and^paxalytio phenomena when applied in 
watery solution to the surface of the brain. It is at least possible that the 
liberation of some such poison locally from the degeneration of the tissues 
may be responsible for the epilepsy which results from local dis(‘ase oi the 
brain. 

The , leu copeni a and the remarkable fall in blood- pressure which are 
known"* immecuTOtj^ to precede the epileptic attack havt^ led Bossard to 
formulate “ anaphylactic shock ” as the immediate cause of the epileptic 
attack, and Tinel and Santanoise have shown in thidr patients the exishmce 
of alternating periods of sensitivity and immunity. 

There are several clinical features of epilepsy which argue strongly in 
favour of a metabolic dyscrasia as its cause : (1) In th(‘ first place, there is 
the periodicity of epilepsy, witii its often amazing regularity, the attacks 
occurring always at night or only in the day, or at regular intervals, or only 
at the menstrual epochs ; and more strikingly still, those easels in which 
batches of fits occur at long intervals, sometimes many in one day-— and 
during the long intervals nothing can induce the patient to have a fit. 
Such periodicity is more reasonably explained upon the grounds of a 
metabolic dyscrasia — now present, now absent — than on any hypothesis 
of disease, irritability, instability or functional derangement of the brain. 
(2) It is usual for the epileptic woman to have complete immunity from 
attacks during pregnancy, and this is intelligible on the grounds of the cor- 
rection of a faulty metabolism in the mother by that of h(^r fcBtus. (3) Status 
epilepticus is perhaps only explicable on the grounds of an acute toxic 
process. It closely resembles experimental convulsions from the exhibition 
of poisons, and is akin to uraemic and eclamptic convulsions, and is the 
commonest event by which epilepsy in itself causes death. It often arises 
in a patient who has had no fits for a very long time, and whose cerebral 
condition may, therefore, be deemed to be more stable than in the epileptic 
who has frequent fits. Sometimes over-exertion is the immediate causes 
sometimes discontinuance of medicinal treatment by the bromides or luminal. 
Often no cause is apparent. The attacks begin and recur with increasing 
frequency and severity, in spite, of the complete abrogation of cerebral func- 
tion, and death is the common result in spite of any treatment that may 
be adopted. 

I have in several cases of status epilepticus arrested the convulsions, 
restored the patient to consciousness and secured adequate nutrition, and yet 
death has occurred in a few days from cardiac failure with a rising tem- 
perature. Autopsy showed the most acute and intense fatty degeneration 
of the heart muscle — the invariable finding in fatal status epilepticus which 
has lasted any time. Such fatty degeneration is surely the result of an acute 
toxsemia which causes concomitantly the external manifestations of status 
epilepticus. 

Hyperventilation, ~lt has long been known that the simple j)roce(lure of 
breathing as deeply as possible, as quickly as jjossible, for as long as j)oHsible, 
will in some subjects evoke the phenomena of tetany, which ])as8 ofi after 
normal respiration has been resumed. TetanylsT^dmidition closely allied io 
epilepsy. Recent researches have shown that similar hyjx'; ventilation will at 
once produce an epileptic fit iu 4B ct^l^ all the patienta in an 

institution for epilepsy, and sometimes the proportion is much higher. So 
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apparently simple a disturbance of metabolism as the alteration of the 
oxygen, carbon dioxide and buffer-salt relations in the blood is a potent cause 
for the app(3arance of the epileptic attack. Further, Izod. .^j^ennett ^ 
recently attributed urs^mjc epil epsy tg calcium shortage, which ^tEejgro^^ 
cause of many oTIbhe tetanxf^^ 

The ua^e of the change whicTi occurs in the function of the brain at the 
moment of the attack is little known. It seems in all cases to start locally 
and may remain locally confined, in which case the manifestations will be 
confined to one function or one region of the body, and this is termed “ local 
epilepsy or Jacksonian epilepsy.*’ Or, it may spread from one point 
of origin to other parts of the brain, and it does so in terms of tissue con- 
tinuity and of the representation of function on the cortex of the brain. For 
example, a convulsion commencing in one side of the face will spread to the 
arm, trunk and leg of the same side, in that order, because this is the order 
of representation of these parts of the body from below upwards in the ascend- 
ing frontal gyrus. It may spread slowly when the resistance to the diffusion 
of the change is high, and may become arrested at any point. But when the 
resistance is low it may spread with lightning rapidity to all the regions of 
the cortex, sometimes not so fast but that it leaves the patient with a memory 
of the local commencement — “ general epilepsy with a local aura or warn- 
ing ” ; sometimes so fast that no memory of local signs remains — “ general 
epilepsy without a warning.” In the latter case, the side of the brain in 
which the change commences can always be determined by the direction of 
the conjugate deviation of the eyes when convulsion is present. 

Formerly the nature of the change was deemed to be an abnormal excita- 
tion, or a spontaneous disordered release of energy from an unstable and 
irritable cerebral cortex. Hughlings Jackson first drew conspicuous attention 
t/O the very numerous negative phenomena which occur in epileptic seizures, 
and which often constitute the whole of the epileptic attack — such as the 
sudden loss of consciousness, the coma, the paralysis, the incontinence, and 
the extensor plantar reflexes — as signs of loss or arrest of cerebral function. 
More recently Hartenberg has advocated what is now the generally held 
conception that the initial event in the epileptic attack is cerebral inhibition 
or arrest of function, and that the positive events which occur in the 
epileptic attack — such as hallucinations, aura and convulsion — are release 
phenomena due to the action of lower centres in the absence of higher cerebral 
control. He brings forward the well-known fact that in animals in which 
the cerebral cortex has been ablated, convulsant poisons produce epileptic 
attacks of the same nature and just as readily as when the cortex is intact. 
In the human subject also one sees convulsion occur when disease has re- 
duced the cerebral cortex to a presumably functionless condition. Harten- 
borg affirms that when the cerebral loss of function is slight and brief there is 
simple loss of consciousness for a moment, as in the common type of petit mal. 
When it is more severe, the patient falls in his attack. When still more 
severe, the lower centres are released from control and convulsion appears. 
He explains all the phenomena of epilepsy, both on the negative and on the 
positive side, on this hypothesis of inWbition of cerebral function. He 
defines epilepsy as a paroxysmal abolition of the higher function of the brain 
by arrest and not by excitation. 
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Clinical Features of the Epileptic Attack 

Prodromata. — The circurnstancos which imincdiately precede the 
occurrence of an attack are of some importance. Speaking generally, it is 
uncommon for an attack to occur when the attention is fixed, or when some 
act is being performed, and from this it follows that the epileptic is relatively 
or absolutely free from attacks when at work and doing, and only in the 
rarest cases comes to harm or injury from accident. Some patients are able, 
by an effort of will in fixing attention, or by the performance of some vigorous 
action, to arrest attacks which have already begun. 

Sometimes a change in the general condition of the patient may make him 
aware, or may acquaint those around him, that an attack is pending, and 
such signs of altered metabolism may herald an attack for from a couple of 
hours to a week. Headache, irritability, restlessness, euphoria, lethargy, 
somnolence, unusual appetite and a peculiar vacant look may all be met with 
in this connection. 

Not infrequently the attack is preceded by paroxysmal manifestations 
which are in reality minute attacks, such as partial lapses in consciousness, a 
sense of strangeness, ‘'dreamy state,*' jactitations of any of the muscles 
exactly resembling those seen in uraemia, slight auras, giddiness, sneezing and 
yawning. 

Description of the Attacks. — The varieties of the epileptic attack are 
legion, and several types may occur in the same subject — indeed, it is unusual 
for fits to be always of the same type in one subject. They tend to vary 
both in degree and nature. They are usually divided into the less spec- 
tacular “ minor ’* attacks, in which spasm is not a prominent feature ; and 
“ major ” attacks, in which spasm is conspicuous. This distinction is purely 
artificial, for most patients have attacks of both varieties, and the two merge 
by insensible gradations the one into the other. Further, the minor attack 
often is the initial manifestation of the major attack. 

The following description will serve to illustrate the more definite mani- 
festation of epileptic attacks : 

1. Simple jactitation . — ^Single twitching of individual muscles or groups 
of muscles, occurring, now in one part of the body, now in another, are seen 
in the majority of epileptics at some time or oth(*r. They are conspicuous in 
the convulsions of childhood, where they often constitute the chief clinical 
feature. They are well known as the “ carphology,” or “ subsultus ten- 
dinum,” of uraemic and eclamptic attacks, and in the “ typhoid state.*’ 
They may be not infrequently noticed in the epileptic person when he is 
otherwise well, and engaged perhaps in conversation or other occupation. 
Gowers emphasised epileptic twitching as a prodroma of an oncoming severe 
attack ; but while in some instances this is undoubtedly true, yet it fre- 
quently occurs when no attack follows. It has been called “ epileptic 
myoclonus.** 

2. Simple loss of consciousness . — In this, the commonest of all minor 
phenomena, there is a simple break in the continuity of consciousness. The 
train of "thought and action is suddenly arrested for a few seconds, and there 
is a sudden stillness of posture and facial expression which attracts the 
attention of a witness. The face may show sudden pallor, a vacant expres- 
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^ioD, and curioufl fixity of ^iieyes, w ith ^§ ^ ge pupils . The pati ent does not 
faJjiPX napYe, or dxpp anyt£pig.tbat.h^ jaJialding. In a few seconSs t he_ attaclc 
»s.oyer, leaving the patient imable perhaps 

a little^ ponlused for so rne. seconds, sometimes emotional and even hysterical. 
More often he continues what he was about as if nothing had happened. 
Such attacks sometimes occur very frequently, even hundreds in a day. 
They are characteristic py knolepsy^ in which the prognosis is absolutely 
good, and also of a formof epilepsy in which rapid mental degeneration 
occurs and in which the prognosis is equally bad. Further, they may occur 
in organic disease of the brain. 

3. Simple loss of consctoysness with falling. — I’he patient suddenly falls, 
without warning, in the extended position, and almost always prone, so that 
his head reaches the groxmd first, and his forehead receives the bruLse. He 
regains consciousness immediately, and picks himself up as if nothing had 
happened. It is not uncommon to see the forehead one region of scars, as 
the result of repeated falls ; to prevent these a pneumatic protector should 
be worn. This form gave rise among the ancients to the name “ falling 
sickness,*’ or “ morbus caducens.” In another form of this type the head, 
or the head and trunk, alone are affected. The patient docs not fall, but 
simply drops the head forward — “4ipddjytig.apa8m,” or “ spasmus nutajt^ ” ; 
or he drops the head and bends the trunk forward — “ salaam spasm.*^’ 

4. Simple loss of consciousness with slight spasm » — This forms a grada- 
tion from the above types to the definitely convulsive seizures. The spasm 
is seen as conjugate deviation of the eyes, and perhaps of the head also, or 
it takes the form of laryngeal and respiratory action, giving rise to a groaning 
noise, or may involve any part of the musculature. 

5. Locg L Jits . — First explained by Hughlings Jackson, these events are 
known by theTiame “ Jacksonian epilepsy,” and this term has unfortunately 
become coupled with three glaring errors of conception which were never in 
the mind of that brilliant pioneer. These are : (1) That Jacksonian epilepsy 
is distinct from epilepsy in general. Actually it is simply a variety of 
epilepsy. (2) That Jacksonian epilepsy is always the result of local disease 
of the brain. The truth is that every known form of epilepsy may result 
from local lesion of the brain, and that local epilepsy also occurs in this 
connection, but that in the vast majority of cases of local epilepsy there is 
no local disease of the brain. (3) That Jacksonian epilepsy consists of local 
convulsion. Whereas it may consist of phenomena involving every single 
function represented in the brain. 

The local fit is determined by the local commencement of the disorder 
of function, and by a relatively high resistance to the spread of the disturb- 
ance in the surrounding regions of the brain. And since loss of conscious- 
ness is attributable to wdde-spreading loss of function, it follows that local 
fits are usually associated with no loss and but little impairment of conscious- 
ness. But it must be remembered that there is great tendency for the cortical 
disorder to spread, and that almost every case of local fits will at times 
exhibit fits which, commencing locally, become general, with loss of conscious- 
ness, The nature of the local fit will be determined by the region of its 
origin, and may take as many forms as there are functions localised in the 
cortex of the brain. 

Psychic fits . — These may take the form of peculiar mental states, of 
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instantaneous onset, remembered afterwards sometimca in exquisite detail, 
sometimes only in vague character. Emotional conditions of fear or horror, 
which may cause the patient to attempt with violence to escape from his 
surroundings — “ cxirsive epilepsy — may occur. Or, the attacks may take 
the form of a sudden feeling of misery, or an intense sense of personal wrong- 
doing, a Sense of intense familiarity in surroundings which are unfamiliar, a 
sudden sense of strangeness, as in a patient whose fit was “ suddenly seeming 
to be somewhere else,** a sense of euphoria or of intense mental energy, a 
dreamy state, often associated with smacking of the lips and champing or 
swallowing movements, which often has a pleasurable emotional tone. Again, 
the psychic fit may take the form of a highly complex and detailed hallucina- 
tion, as in a patient of mine who suddenly found himself approaching a level 
railway-crossing in a picturesque village in high sunlight. Out of a little 
guard-house on the farther side came a woman dressed in the conical beaver 
hat and scarlet cloak of the Welsh national dress, who greeted him with a 
smile. He hastened forward to meet her, but found the gates rapidly closing 
ujK)n him. As they closed, but before they touched him, he lost consciousness. 
In this case the hallucination was always the same in every detail in each fit. 
The historical visions of the saints have often been claimed as ej)ileptic 
phenomena, and in some cases at least on reasonable grounds. 

Visual fits . — These may take the form of negative phenomena, such as 
dimness of vision, complete darkness or hemianopia, or of positive effects, 
such as flashes of light, scintillating stars or balls of fire, or of both together 
in the form of blindness with flashes of light. In the last case they may 
closely resemble the visual phenomena of migraine, and are not infrequently 
caused by a local lesion of the occipital region. Complex visual hallucinations 
may occur. 

Auditory fits . — The hallucinations of sound may be of any nature — 
hissing, booming and elaborate musical sensations, as of bells, being common. 
There is usually a sense of coincident deafness or “ far away hearing, which 
passes off with or soon after the sound. 

In one case the fits could always be produced by sounding the hallucina- 
tion note upon the open diapason of an organ. No other note or sound 
produced the fit. (8uch directly excited fits, though very rare, are well 
known in connection with olfactory, visual, auditory and common sensory 
stimulation, and have been termed reflex epilepsy.”) 

Olfactory and gustatory fits . — These hallucinations are always de- 
scribed as of “ flavour,” usually unpleasant. Very often, movements of 
the lips, tongue and jaw, or swallowing movements are present, and the 
dreamy state already referred to may be associated. From the location of 
the functions of smell and taste in the cortex of the uncinate gyri, and from 
the common occurrence of fits of this character in lesions of these convolu- 
tions, this type of fit is often referred to as the “ uncinate fit.” 

Sensory fits . — These hallucinations may have their seat of commence- 
ment in any part of the body. They may remain local, but more commonly 
they spread from the point of origin in terms of the local representation of 
the body in the cerebral cortex, and usually from the periphery towards the 
trunk and head, but a sensory fit may spread to the extreme periphery first. 
For example, commencing in the fingers, it may spre ad up the arm to the 
head, or on reaching the shoulder it may invade trunk and leg before ascend- 
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ing to the head. It may be bilateral, confined to the anterior or posterior 
aspect of the body. 

The sensation may be described as “ numbness,” “ tingling,” ‘‘ pins and 
needles,” “ vibration,” “ rushing,” “ as if the limb were withering,” much 
more rarely actual pain. Sometimes the sensation is indescribable. The 
sensory attacks have their origin in a local disturbance of the parietal region 
of the cortex, and may indicate the presence of an organic lesion in that 
region. They may be accompanied or followed by temporary loss of sensi- 
bility, in the form of astereognosis, loss of sense of position, or anaesthesia. 

Another group of sensory fits for which it is impossible to give any 
definite cerebral localisation at present, is that of the so-called visceral auras, 
which are mainly referred to the distribution of the vagus nerve. Such are 
the very commonly occurring “ epigastric ” sensation, and sensations of 
choking, dyspnoea, nausea and cardiac sensations. 

It is quite possible that the sudden feelings of malaise or of faintness 
which may constitute the main feature of some epileptic attacks are ex- 
pressions of the sudden lowering of blood-pressure which is known immediately 
to precede the epileptic attack. 

Disturbances in the realm of the vestibular nerve are very common 
indications of epilepsy. Sudden giddiness may be the sole indication of 
epilepsy, and is perhaps the most common initial event in major attacks. It 
may be indicative of the sudden fall of blood-pressure, or the feeling of 
rotation may be consequent upon early spasm causing conjugate deviation 
of the eyes. When the sensation is that of falling, or of being wafted away, 
there must be some essential disturbance of the nervous mechanism of 
orientation. 

It must be carefully borne in mind that all the phenomena which have 
been described above may occur as isolated events and so constitute the 
epileptic attack. Often, however, the disturbance of the cortex spreads 
widely, involving general convulsion and loss of consciousness ; but the 
initial phenomena are remembered by the patient as the warning ” of the 
attack and have from ancient times been termed “ auras,” when preceding 
general convulsion. In reality, they constitute the essential part of the 
attack as showing the region of the brain in which the disturbance starts, 
and in every patient who has such warnings ” preceding his severe 
attacks, the warnings occur at times by themselves without any such 
sequel. 

Motor Jits (simple paralysis ). — This is the rarest of all forms of the 
epileptic attack. It consists in a sudden inability, relative or complete, to 
use a limb or one side of the body or the whole voluntary musculature, with 
no preceding convulsion. There are the usual signs of cerebral paralysis — at 
first flaccidity with a tendency for the jerks to fail ; a few moments later 
increased jerks, with absent trunk reflexes and extensor plantar reflexes, all 
of which signs soon disappear. It may occur as an isolated phenomenon 
More often a slight “ minor ” attack or a local sensory attack accompanies 
the onset of the paralysis. Sometimes such an attack may result from local 
disease of the brain. Gowers cites four examples which he observed, and I 
have treated two characteristic cases. Such attacks when involving the 
right face or right side of the body may occasion aphasia, or the aphasia may 
occur alone as the attack of simple paralysis. Such attacks of simple paralysis 
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without convulsion are well known in urfemia, hyperpiesia, metallic poisoning 
and general paralysis of the insane. 

Local convulsion . — The spasm may commence in any part of the 
voluntary musculature, and may remain very narrowly confined throughout 
the fit or may spread in every degree to involve a whole limb, or one-half of 
the body, or to become general. It never affects the muscles of one eyeball 
alone, but the spasm is in terms of conjugate deviation of both eyeballs in one 
direction. The same rule applies when the neck is affected, for the head is 
then either rotated to one side or extended or flexed on the chest. With 
the other bilaterally associated muscles it is different, for the tongue is 
affected on one side only, as is also the face, and I have many times witnessed 
local fits in the muscles of the abdominal wall strictly limited by the middle 
line. The onset is with tonic spasm, which after a little while gives place 
to broken or clonic spasm, becoming more and more intermittent and finally 
ceasing. In some cases, but by no means in all, the convulsion leaves vary- 
ing degrees of weakness in the affected muscles — Todd's paralysis or post- 
epileptic paralysis, with transient signs of loss of function of the pyramidal 
system, such as loss of trunk reflexes, increase of jerks, and extensor plantar 
reflexes. This paralysis was explained by Todd as due to exhaustion of tin* 
cerebral cortex from the violence of convulsion, and he was followed by 
Hughlings Jackson who surmised an exhaustion of the pyramidal system by 
which the convulsion was exteriorist d. Such an explanation is, however, 
impossible, from the fact that a patient after a severe and long-lasting con- 
vulsion will often show no trace of paralysis, whereas another patient with a 
transient slight spasm of a limb may show severe paralysis lasting many 
hours. Hartenberg's explanation, that it is the local incidence of the cause 
of epilepsy upon the motor region producing inhibition, is much more prob- 
able. In other words, when the epileptic disturbance starts in the motor 
cortex there will be local inhibition and, therefore, less convulsion and more 
paralysis ; whereas if the disturbance spreads to the motor function from 
elsewhere there will be no local inhibition and, therefore, more convulsion and 
no paralysis. 

Epileptic spasm usually puts the hand in the position of extension at 
the interphalangeal joints, flexion and abduction at the metacarpo-phalangeal 
joints, flexion at wrist and elbow, and adduction at the shoulder. The feet 
are dropped and inturned, with extension at the knee and hip. Usually the 
trunk is in opisthotonus. 

The sequence of tonic spasm at first, followed by clonic spasm, though 
usual in epilepsy, is not invariable. Purely tonic fits may occur with no 
clonic spasm, the tonic spasm remitting suddenly. Such fits are usually of 
slight severity and duration, and are almost always general and very rarely 
local. 

On the other hand, the spasm may be clonic only. The simple jactitation 
already described may be taken as a simple clonic fit. Local fits, especially 
of the face and of the hand, may be purely clonic. Again, some of the most 
severe of all general epileptic convulsions are clonic throughout so far as 
the limb and trunk musculature is concerned, but some tonic conjugate 
deviation of eyes and head is usual. 

Loss of consciousness in local fits . — This seems to depend upon the 
extent of the cortex involved. "With narrowly confined fits there may be no 
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impairment at all, as in local convulsion of the face or hand, or as in a patient 
who vividly described to me a slow visual fit as it was occurring. When the 
fit spreads, consciousness is usually impaired, and when lost, it is lost late in 
the fit. For example, it is usual for a convulsion which spreads to one-half 
of the body to cause some impairment, and if it involves both sides generally 
consciousness is always lost. 

General convulsive fits [haul or grand mal ). — The general convulsive seizure 
in epilepsy does not differ from the local manifestations just described in any 
essential of causation and pathology, but simply in degree — as regards severity 
of manifestations, rapidity of spread to all regions of the brain, and rapidity 
of loss of consciousness. There is good reason for believing that every major 
attack has a local commencement in some region of the brain, and that it is 
in reality a local fit which rapidly becomes general. When such an attack 
commences with a local aura there is proof positive of local commencement. 
When it commences with conjugate deviation of head and eyes to one side, 
this is certain indication that the disturbance commences in the opposite 
hemisphere. When the spread of the disturbance is so rapid as to cause 
instant loss of consciousness there is no memory to retain the initial event of 
the attack. The seizure may begin with any of the local manifestations 
above described, the epigastric aura and giddiness being two of the most 
frequent. Or the patient may be only aware of his attacks from the con- 
dition in which he finds himself after their occurrence. The tonic spasm 
commences with conjugate deviation of both eyes to one side, followed by 
rotation of the head to the same side. The blood-pressure falls, the counten- 
ance is for a moment pallid, the eyes widely open, the pupils dilated, the 
cornesB insensitive. The march of the t-onic spasm usually causes head 
retraction and opisthotonus ; the upper extremities are stiff in flexion and 
adduction, the lower extremities in extension. If standing, the patient falls 
usually backwards, but the conjugate deviation of head and eyes may bring 
his face to the ground first. The respiratory muscles and larynx, going into 
spasm, produce the epileptic “ cry,’* and the respiratory movements being 
no longer possible the face darkens with the asphyxia, and the sphincters 
may relax, with the evacuation of bowel or bladder. The protrusor spasm 
of the tongue and the closing spasm of the jaw may cause the tongue to be 
bitten. After the tonic spasm has lasted some seconds and perhaps has 
produced such a degree of asphyxia as seems hardly compatible with sur- 
vival, it begins to break into a series of sudden shock-like, jerky movements — 
the clonic spasm— -which continue for some seconds, becoming less regular and 
occurring at longer intervals until, with a final jerk, the muscles become 
perfectly limp. Meanwhile the relaxation of the respiratory and laryngeal 
spasm have allowed the respiratory movements to n^turn and to churn up 
the saliva, often bloodstained, which escapes at the nose and mouth in the 
form of froth. At the end of the attack there is complete and unrousable 
loss of consciousness, the pupils are dilated and insensitive to light, the 
corneal reflexes absent, the knee-jerks absent, and the plantar reflexes 
extensor in type. In a short time the knee-jerks return, the plantar reflexes 
return to the normal, and consciousness returns. Usually the patient is 
dazed, feels ill, has marked headache, and if left to himself soon sleeps heavily 
for some hours. It must be noted that the general convulsive attack almost 
always leaves the patient fac(^ downwards, so that he has drowned in a 
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puddle an inch deep and has been asphyxiated by his own pillow. The 
latter event is by very far the commonest way the epileptic meets his death 
from accident in a fit. 

The epileptic cry , — There are two quite different sounds that may 
occur at the commencement of an epileptic attack. The one is a natural, 
conscious cry of terror at the advent, as in the patient who alternated 
piercing screams with “ It is coming! It is coming!’* before the convul- 
sion commenced. It is curious how rarely any memory of such cries or 
utterances remains with the patient. The other is the epileptic cry proper — 
a weird, unearthly, hollow sound, produced by inspiratory spasm drawing 
air over the nearly closed vocal cords. This cry occurs in a minority even 
of severe cases, for the obvious reason that it is determined by a particular 
march of the spasm. If the inspiratory spasm occur before the lar3rnx has 
gone into spasm or after it is in spasm, there can be no laryngeal noise, but 
only the commonly witnessed pharyngeal and buccal grim ting and gurgling. 
The spasm must be so timed that the inspiratory spasm must occur as the 
larynx is closing, and this only obtains in a minority of the cases. 

Tongue-biting . — Some patients always bite the tongue, others never, and 
some now and again. The tongue is always bitten at the side and some 
way from the tip, because it is deviated to one side in the spasm and its 
thicker part brought between the molar teeth. The same side is always 
bitten. The tongue cannot be bitten unless protrusor spasm occur either 
before the jaw has gone into tonic spasm or after it has broken into clonic 
spasm. If any other march of spasm occur, the tongue escapes. It is 
remarkable how little scarring occurs even from severe and repeated tongue- 
biting unless a piece is bitten clean out. It should never be used as evidence 
for or against epilepsy for this reason, and because it was readily produced 
artificially by those wishing to avoid military service. 

Incontinence . — Though common, incontinence is by no means the rule 
even in severe attacks. More often it is the urine alone that is evacuated, 
much more seldom the bowel alone, still more rarely both. 

Secondary events . — The degree of asphyxia during the attack may 
be severe, and blood vessels may give way under the stress, with the pro- 
duction of surface ecchymoses or deep hsomorrhages, including cerebral 
haemorrhage. The spasm is powerful and may give rise to much subsequent 
aching, as if the patient had been beaten all over. Tt may dislocate joints, 
rupture muscles and even break bones. A dislocation once produced in a 
fit always recurs with subsequent fits. 

Duration of epileptic attacks . — Two minutes may be given as an 
outside time-limit for the duration of an individual attack, from its com- 
mencement to the end of the active phenomena, and in convulsive attacks 
to the end of the spasm. Usually the time is much shorter than this, and 
often is a few seconds only. Sometimes attacks are described as of much 
longer duration. When analysed, such attacks will be found to be a series 
of attacks with very short intervals, or slight attacks with post-epileptic 
functional spasm, or hysterical attacks. 

Conditions after attacks. — The epileptic fit may leave no after- 
effects whatever, even though it be severe, but this is unusual. On the 
other hand, even the slightest attacks may cause conspicuous sequels. 
Sleep and headache are very common, especially follow! nsf convulsive 
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attacks, and they may be alternative effects, in that if sleep occur there is 
no headache, but if it be prevented there is severe headache. The post- 
epileptic paralysis of Todd has already been described, and also the aphasia 
which may follow right-sided attacks. The mental state is usually affected 
by the attack, and returns to the normal — sometimes quickly, sometimes 
slowly. Commonly the patient is dull and dazed, speaking at random, 
inacceptive, irritable, and does not fully recognise his surroundings. During 
this state of impaired consciousness he may pass into a condition of mental 
automatism, in which various acts are performed in a conscious manner 
but of which no recollection is afterwards retained. One patient always 
prepared for bed after her minor attacks, and proceeded to undress in the 
stalls of a theatre. The acts performed during post-epileptic automatism 
may have a true relation to the life and mentality of the patient. He 
may do spiteful and criminal acts to those he dislikes. This fact has an 
important bearing as regards the criminal responsibility of the epileptic. In 
other cases a patient after recovering from the epileptic fit passes at once 
into a state of hysterical convulsion. Both these post-epileptic conditions 
occur commonly after minor attacks, but they may also occur after major 
fits ; they seldom occur when convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often 
met with after a convulsive attack. As it occurs during the period of un- 
consciousness, there is some danger of the vomited material being drawn 
into the larynx. Though Growers mentions a case in which this event proved 
fatal, 1 have not come across any accident from this cause. 

Mental Deterioration and Aberration in Epilepsy. — Many epileptics, 
especially those who have frequent attacks, show signs of mental dete- 
rioration, which is often progressive, and which may become severe and end 
in chronic insanity ; while others show no such mental troubles, and some 
of these fulfil a long life with the highest standard of capacity. There is 
another group in which epilepsy is engrafted upon an agenetic and, therefore, 
poorly developed brain which has never reached a high degree of functional 
activity. 

There seems to be no correlation between the type of epilepsy and mental 
degeneration, and though the latter is widely held to be more frequent and 
more severe when many minor attacks occur, yet in the variety of epilepsy 
which will be later described as “ pyknolepsy,” though minor attacks 
occur in countless numbers, no mental degeneration ever appears. Mental 
degeneration seems to be the result of some peculiarity in the causal dyscrasia, 
which in this instance gives rise to epilepsy on the one hand, and deteriora- 
tion of the higher elements of the nervous system on the other hand, as con- 
comitant effects. Thus the epilepsy and the mental deterioration will have 
no factorial relation the one with the other, and this is true clinically. 

The tendency to mental failure is greatest in the cases which commence 
in childhood, and lessens as age increases ; while, again, in the epilepsy com- 
mencing in the degenerative period of later life, the incidence again increases. 
In its slighter form there is merely defect of memory, of attention and power 
of acquisition. In more severe degree there is greater imperfection of 
intellectual power, weakened capacity for attention, and often defective 
moral control. Mischievous restlessness and irritability may develop to 
vicious and criminal tendencies with advancing age. Every grade of 



1540 DISEASES OF J'HE NERVOUS SYSTEM 

intellectual defect may be met with, to actual imbecility. Paroxysmal out- 
bursts of mental derangement may be met with, sometimes transient and 
immediately following a fit, sometimes without a fit, and sometimes lasting for 
weeks or months. From what has been written above upon the cause of 
the mental disturbance in metabolic dyscrasia, these events will be easily 
explicable. 

Pekiodicity. — While some patients may have fits at any time and at all 
times, yet there is a tendency in the majority for the attacks to occur at 
particular epochs and not at others. Epilepsy may be strictly “ nocturnal 
or “ diurnal.” It may occur only on rising in the morning, or solely at the 
menstrual epoch. The fits may come in batches of several in one day, at 
intervals of many months, while 7-, 14- and 28-day j)criod8 are common. 
A knowledge of the periodicity when present is of great value in the successful 
treatment of epilepsy. “ Rare ” fits, which occur at very long intervals, arc 
apt to present the most severe convulsion ever witnessed. 

Special Vauieties of Epilei\^v 

Epilepsy from Local Disease op the Brain. — Any lesion whatsoever 
of the cerebral hemispheres may produce epilepsy. But not more than 5 per 
cent, of all such lesions do this. The convulsions which may occur in cerebral 
thrombosis, encephalitis and meningitis are examples of epilepsy incident 
with the onset of an acute lesion. Usually the epilepsy is incident when 
the lesion has been present some considerable time, suggesting that the 
element of tissue decomposition and the liberation of toxic substances there- 
from may be an essential factor. Lesions of the brain in childhood seem to 
be more commonly associated with epilepsy than when occurring in adult 
life. Agenetic states of the brain of prenatal origin (cerebral diplegias) are 
associated with epilepsy in 30 per cent, of the cases, and infantile hemi- 
plegia is followed by epilepsy in about the same proportion. The lesion may 
be situated anywhere in the hemisphere, but when occupying the white 
matter near to the cortex it is more likely to caus(* fits than when it actually 
involves the cortex or than when it is deeply situated towards the basal 
ganglia. Increased intracranial pressure alone seems capable of causing 
fits, as in hydrocephalus and subarachnoid haemorrhage, and this may b^ 
a factor in the epilepsy of intracranial tumours and meningitis. Abscess 
seems very rarely to produce fits. 

The fits caused by local lesions are in almost every resyiect identical with 
and indistinguishable from the usual type of epileptic manifestation, from 
the slightest momentary minor fit, all through the local sensory and motor 
fits, to the severe general convulsion of instantaneous onset and immediate 
loss of consciousness. There are the same auras and the same sequels. It 
may perhaps be said with relative truth that the splanchnic auras (epigastric, 
cardiac, etc.) are uncommon, and that therf3 is a greater tendency for con- 
sciousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local 
lesion ; the general convulsion by far the most common ; while the local fit 
holds an intermediate position, and its nature is often indicative of the 
position of the lesion. Drug treatment is more potent in arresting this 
variety of epilepsy. 
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is a form occurring in children, so called because of 
the great number of the fits which may occur daily. These are of the sli ght 
min or type , any sign of spasm being infregue^^ It is rare for any major 
fit to occur. There is no mental impairment whatever, no deterioi§t{iQjB^.£f 
h^th, and no result is olBtamednSy ahyTdr m of treatm ent. The malady 
invariably ends in spontaneous cure, usually before or at the age of puberty. 

Cardiac EpiilfHYi— This is a convenient term for the epilepsy which occurs 
in St<)k(‘8-Adarns's disease, and in paroxysmal tachycardia, and for the fits 
which may occur in congenital heart disease and in some forms of cyanosis. 
TIk' y cannot be tlie equivalents of asphyxial convulsions, for they are not met 
witli in severe chronic cyanosis, and, on the other hand, there is usually no 
cyanosis at all when fits ocQVir in. Stokes- Adams’s disease. 

Myoclonus Epilepsy. — In this group are included : (1) Epilepsy of an 
ordinary type in which there is much simple ejnleptic jactitation of the 
muscles between the fits ; (2) cases of Unverricht’s myoclonus in which 
epilepsy is coincident. 

Status Epilepticus. — In this condition severe convulsion succeeds 
severe convulsion at short intervals without any return of consciousness 
during these intervals. It is as if convulsion recurred so soon as the body 
recover(‘d sufficiently from the exhaustion produced by the last convulsion. 
Meanwhile the temperature rises, and may reach a hyperpyrexia. The 
difficulty in feeding and watering, the severe muscular exertion and the 
pyrexia add the dangers of acidosis to those of exhaustion, and the patient 
is very apt to succumb. Acute fatty degeneration of the heart is invariably 
found at autopsy, presumably the result of an acute toxic process which is 
responsible for the convulsion. Status epilepticus must not be confused with 
frequently recurring fits in which there is some return to consciousness during 
the intervals, though it frequently develops from such a condition ; for the 
latter are not accompanied by a rising temperature, are more readily subdued, 
and are not of nearly so severe a prognostic import. If the convulsions 
cannot be stopped by treatment, the patient usually dies from sudden collapse, 
or, the fits ceasing, he remains delirious for a while, with rapid heart and high 
temperature, and dies of cardiac failure. Status epilepticus may be met with 
in acute lesions of the brain, as in cerebral poliomyelitis and in chronic 
lesions such as general paralysis of the insane. It may occur in acute 
poisoning with lead, bismuth, absinthe and thujone. It may develop 
suddenly in any type of epilepsy whatsoever, sometimes without apparent 
cause, sometimes as the result of over-exertion and excitement, sometimes 
when medicines which have been regularly administered and which have kept 
the fits in check are suddenly cut off. 

Tli(*re is a se(xmd condition occurring in epilepsy to which the t<*rm “ status 
epilepticus ” may justly be applied. I have met with it only in epileptics 
who show mental deterioration. The patient, without cause or perhaps after 
signs of increasing mental aberration, becomes dull, ceases to take food, and 
lapses into coma, with terminal pyrexia, ending fatally. This is status 
epilepticus without convulsion, and if the convulsive form be comparable 
with uraiinic convulsion, this non -convulsive form may reasonably be com- 
pared with ureeinic coma. 

Diagnosis. — The recognition of epilepsy requires a working acquaintance 
with the nature of its many manifestations and espcially of the slight forms, 
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little exteriorised, which may be easily overlooked or misinterpreted. The 
sudden unexpected onset, without cause, the transiency, the recurrence, and 
the circumstances of the moment, are useful aids. 

From syncopal and vaso-vagal attacks (rapid lowering of blood-pressure) 
epilepsy can often be distinguished by the slow onset, the gradually increasing 
pallor or ^yness, the distancing of sound, the nausea and flatulence, the 
presence of an obvious cause, the length and the stillness of these attacks. 

The hysterical attack is easily distinguished by the fact that only the 
convulsion of epilepsy can possibly be confused : the other manifestations of 
epilepsy are never simulated by hysteria. Hysterical convulsion has not 
the manner nor the march of epileptic spasm. It never begins with conjugatr 
deviation of head and eyes to one side, there is not the orderly spread of 
convulsion, and there is never but a poor imitation of the sequence of tonic 
followed by clonic spasms. The movements in the hysterical fit are purposive, 
spectacular, violent, and are liable to be increased by restraint and are rapidly 
abolished by complete inattention. The functional fit never occurs exct^pt 
in the presence of an audience, for it would then be purposeless, and it never 
occurs during sleep. The tongue is never bitten, though other })art8 of the 
body and other*people may be. The sphincters are never relaxed. Intensi^ 
converging spasm of the eyes is a common feature of the functional attack, 
but this sign is not met with in epilepsy. When functiimal manifesta- 
tions follow slight and rapidly transient epileptic attacks, the distinction 
between these and purely hysterical attacks is often difficult and sometimes 
impossible, except after long observation. For the initial epileptic attack 
may be practically unnoticeable, and the subsequent events may be typical 
of hysteria and are usually amenable to the same line of treatment. Often 
some point in the circumstances under which the attack occurs will settle 
the diagnosis. Any attack having occurred during sleep, or any attack in 
which the patient has fallen in circumstances of serious danger, as among the 
traffic of a London street, or any attack occurring when the patient cannot 
attract the attention of others, establishes the diagnosis of epilepsy. The 
best plan is to regard every hysterical fit as possibly epileptic, and every fit 
of doubtful type as probably epileptic, until time and circumstance bring 
definite conviction. 

Migraine may sometimes closely simulate epilepsy when sudden paralysis, 
or sensory auras, or visual hallucinations occur without headache, and the 
diagnosis may be rendered more difficult by the fact that the migrainous 
attack may alternate with the epileptic attack, or may take its place in 
the same patient. 

Careful search must be made in every case for all the bodily conditions 
with which epilepsy may be associated. Papilloederna, headache and vomit- 
ing may reveal increased intracranial pressure from some lesion of the brain ; 
while local paralysis, sensory loss, visual or other defect may indicate a local 
lesion of the brain, past or present, and this may also be suggested by the 
nature of a local fit. The presence of rickets, infantilism, undue adiposity, 
etc., may indicate the presence of some definite metabolic dyscrasia or 
endocrine disorder. Renal function and the condition of the blood-pressure^ 
should always be examined, for even in early infancy fits may be urfiemic 
and in the recurring epilepsy associated with small white kidney, and with 
cystic renal disease, the causal disease is frequently unrecognised. Where 
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syphilis is likely, the reactions in the blood and cerebro-spinal fluid should be 
examined. Lastly, any evidence of chronic intoxication by metals, alcohol, 
absinthe, etc., should be sought for. 

Prognosis. — The outlook in epilepsy is so variable that it is difficult to 
indicate any but the broadest principles in prognosis. Nor can a definite 
forecast be made in any case until the result of treatment has been watched 
for some time ; for cases apparently favourable may prove rebellious, and 
those most unfavourable may turn out brilliant successes. Speaking gener- 
ally, a cheerful outlook is justified in all cases except those in which there is 
progressive mental deterioration, and in these the outlook is hopeless in 
proportion to the rapidity of the mental change. Naturally, in those epilepsies 
which are associated with serious bodily disease, such as brain tumour, renal 
disease and hyperpieaia, the prognosis involves that of the causal condition. 

The danger to life from the epileptic attack itself, either directly or in- 
<iirectly, is not great. However severe the fit, it is extremely rare for death 
to occur, and when this happens it is from turning over and smothering 
with the wetted pillow or from choking with the aspiration of vomited 
material. Injury, burning and drowning may cause death, yet the number of 
(Epileptics who meet their death in this way is so infinitely small as almost 
to remove the danger of accident from practical persptictive. In the rare 
status epilepticus, however, the danger to life is very great. Spontaneous 
(Cessation of the attacks occurs ofti n enough. It is said to be invariable in 
pyknolopsy. The convulsive attacks of infancy, which continue for some 
years after all cause to which tliey can be attributed has passed away, often 
cease for ever at the age of 4 to 6 years. Again, after 20 y(^ar8 of age spon- 
taii(‘OU8 cessation is met with, and it becomes more frequent as life advances. 
It is, in my cx{X‘rienc(E, a much more- frequent (Event than writers upon this 
subject, with the exception of Gowers, have been willing to admit. 

The probability of cure, arrest or amelioration by treatment is higii in all 
cases where no mental deterioration exists and where no insiqje ruble bodily 
disease determines the epilepsy, in proportion as the only method of cure — 
the securing arrest of the attacks for a considerable time by drug treatment — 
can be adequately administered over a long period. It is greater when 
(‘pilepsy is hereditary than when it is sporadic. It is greater when periodicity 
in the occurrence of fits allows these to be anticipated by drug administra- 
tion. It is much greater when the following out of education, or the con- 
tinuance of regular employment, allows of a fully occupied and satisfying life, 
and much less when education is stopped, pleasures and sports forbidden, and 
the patient condemned to social inferiority and ostracism, and to a gloomy, 
narrow life of inanition because he has a few fits. It is perhaps smallest 
when severe attacks occur daily or at short intervals. 

Treatment . — General treatment , — The general principles for the main- 
tenance of health if good, or for its improvement if poor, should be adopted. 
Whenever possible, no change whatever should be made from the regime of 
life of a normai person. In childhood, education, diampto^^.§i fid plea sures 
and school life should be continued upon strictly normal lines, amJtEe^ adult 
should with Work "and occupation. No advantage has accrued 

from the adoption of special diets, such as the abrogatiou of meat, the 
exclusidir'dF' salt oF the '^us^^^ foods. Alc<Dhp)_S£ems to be an 

excitant of the epileptic attack and B^^uld be forbi d den. ** 
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Avoidance of excitement is usually advocated, but as this curtails the 
joy of existence, especially in children, it is derogatory, and it is better to 
fortify the patient against the attacks by medicines to be given before any 
exciting events. The forbidding of such pastimes as may be fraught with 
danger should a fit occur, such as swj nipa ing, boating, cyding and car driving, 
is advisable, rather because it allays anxiety for the relatives and guardians 
and ^minishes the responsibility of the physician, than that accidents are 
liable to occur from such causes. 

Institutional treatment. — In cases where there is low mentality, much 
mental degeneration or insanity, and with frequent fits, where no adequate 
care and occupation can be provided at home, there is every advantage in 
a colony, institution or asylum for epileptics. In such patients little or no 
good can be done by medicinal treatment, whereas regular work, discipline 
and interest often mitigate greatly the burden of the malady. 

Surgical treatment . — The opening of the skull is a very ancient remedy 
for epilepsy, dating from the early Egyptians, and coming again into great 
prominence in the nineteenth century with the development of knowledge 
on cerebral localisation, and there still remains a very widespread impression 
that local fits and fits following upon injury to the skull are likely to be 
benefited by decompression. There is, however, little evidence that such 
procedures benefit epilepsy of any kind. When a depressed fracture of the 
skull exists, and the patient, his relatives and perhaps his medical attendant 
also, are firmly convinced that this is the cause of the epilepsy, it may be 
advisable to remove the defect in the bone if only to satisfy the minds of 
those concerned and to secure adequate medicinal treatment subsequently. 
Pierce Clark sums up the position adequately when he writes that “ ail 
operative measures upon the brain in epilepsy are allowable only when 
they are indicated by definite physical signs other than the fits.'* Thus, in 
a case of cerebral tumour producing epilepsy, operation is justifiable for 
the relief of the papilloedeina, headache, etc., and with the hope of 
possible removal or of obsolescence of the growth following the decom- 
pression. 

Medicinal treatment . — Further than the measures above described, the 
treatment of epilepsy is purely medicinal. There are two groups of drugs 
which have a remarkable effect in arresting or mitigating the occurrence of 
the attacks in epilepsy in at least 80 per cent, of the cases. They seem to 
have much the same effect, and may conveniently be combined or alternated 
in the treatment of any given case. Sometimes one group is found to suit 
an individual patient better than the other. No advantage seems to accrue 
from administering these remedies more than twice in the 24 hours, nor from 
using large doses. Moderate doses, such as will cause no deterioration in 
bodily or mental health, even if taken regularly and for years, seem to bring 
about the best results. The first group is that of the compounds of bromine, 
of which sodium bromide seems to have an advantage over the others, both as 
regards efficacy and toleration. The organic compounds of bromine are not so 
useful. Sodium bromide should not be given in larger doses than 25 grains 
(1*5 grammes) to an adult, nor should more than 60 grains be given in the 
24 hours. It is conveniently combined with arsenic (gr. ;j\j) in the form of 
liquor arsenicalis, since this has the effect of checking the occu|Te|ico of Acne. 
If it be advisable to conceal the fact that bromide is being administered, 

/' \ . 
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Gelineau’s “ dragees,” each of which contains 15 grains of potassium bromide, 
may be prescribed. 

Bromism* — Even in ordinary doses, the bromides may cause some acne 
of the skin, especially in subjects who are prone to acne, but this is the sole 
derogatory efEect of this remedy, which is of common occurrence. The true 
broinidaH^h, which was met with in the early days of bromide treatment 
w£en.huge--dQSfis„.(evenjan puace thri^ were in vogue, is highly char- 

acteristic. It is hardly ever seen in these days, but I hav^'twice met with it 
from moderate doses of bromides. Mental dulling and conditions of sub- 
coma, which may occur from poisonous doses of the bromides, are never met 
with from appropriate medicinal administration. The mental deterioration 
due to the epilepsy in certain cases is often attributed by the laity to this 
cause, but this occurs, and sometimes in much greater degree, in the absence 
of bromides. 

The second group is that of the malonyl-urea compounds, of which 
luminal, sodium luminal, and gardenal are examples. These are very 
powerful drugs, and must be used with care. Luminal has certainly the 
advantage over the soluble sodium luminal in being less toxic and more pro- 
longed in its action. It is conveniently prescribed in cachets, in doses of 
J grain to a child, and 1 grain, with a maximum dose of 1 J grains, to an adult. 
In larger doses it is a powerful hypnotic, and in patients who have idiosyn- 
crasy it may produce a troublesome kind of frenzy. It appears to be 
a more certain means of warding off attacks for many hours after its 
administration than is bromide. 

Whatever remedy is chosen, whether it be the bromide or luminal or a 
combination of the two, it is essential if possible to anticipate the occurrence 
of the fit by the administration of the drug. Thus, if fits are nocturnal only, 
the remedy is given in a single dose at night, or if diurnal only, in a single 
dose in the early morning. Again, if, as often happens, the fits occur soon 
after waking, then the single nightly dose should be used. Or, if the fits 
occur or are more frequent at the menstrual epoch, they should be antici- 
pated by increased dosage before and during that epoch. With fits that 
are diurnal and nocturnal, a night and morning dose should be used. As it 
is less important in patients who have employment when fits occur by night, 
and often most disastrous when they occur at work, for with the present 
Workmen’s Compensation Act no company will insure a known epileptic, I 
prefer to give luminal as the morning remedy and bromide as the nightly 
remedy, since I consider luminal to be the greater safeguard against the 
occurrence of the attacks. The question at once arises. Why should two 
remedies be used ? The answer is that these drugs are by no means identical 
in action, and that the nature of the cause of epilepsy certainly varies in 
individuals. Some patients do best on luminal alone, others on bromide 
alone, and others on a combination of the two, and the best course can only 
be determined after trial. 

Many other remedies have been advocated in epilepsy ; a few only have 
stood the test of time and are still in use, both as alternatives and adjuvants 
to the treatment above given. These may be placed in order of merit as 
zinc salts, belladonna, digitalis and allied drugs, especially adonis vemalis, 
opium and borax. 

Zinc salts are sometimes very useful. In the form of the lactate (3 to 
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5 grains) they are easily introduced into bromide mixtures. TIk; same may 
be said of belladonna, which has a marvellous effect upon a few isolated 
cases. It makes some cases definitely worse. Digitalis and adonis vernalis 
are commonly used as adjuvants, and 1 think sometimes with benefit. 
Opium and morphine, which were the standby in epilepsy in former days, are 
no longer used ; but morjihine given in careful doses is one of the most 
powerful means of preventing fits, and is of great use in status epilepticus. 
Perhaps hyoscine, advocated by Gowers, should also be mentioned in this 
connection. Thyroid extract is certainly of value in the epilepsy associated 
with cerebral agenesia (cerebral diplegia), mental and bodily backwardness 
and infantilism, it probably acts by rendering bodily metabolism more 
normal and in enhancing development. 

Status Epilepticus. — The treatment of this condition, and that of 
rapidly repeated fits which not infrequently inerg(‘s into status epilepticus, 
is quite different from that of epilepsy in general, for the remedies useful in 
the latter condition are useless and even do harm in this urgent and dangerous 
state. The condition is on(* of acute toxaunia, exhaustion and acidosis from 
the violent convulsion, pyrexia, often proceeding to hyperpyrexia, and 
cardiac d^eneration. The first thing to be done is to chock the convulsion, 
and this is best achieved by the hypodermic injection of Jth of a grain of 
morphine. (Gowers preferred hyoscine.) Another remedy is paraldehyde, in 
large doses (6 drachms), and this ha.s recently been successful at the National 
Hospital. It has the obvious advantage that it is stimulating and not 
depressant. The remedi(‘s fornierlv used such as bromide and chloral by 
the rectum are worse than useless. The next meaHur(‘ is to s('ciire that the 
patient shall l)e ])rovided with adequate stimulants in the form of food, water 
and even alcohol. To which end a nutritious liquid meal of high stimulating 
value and containing sugar to combat acidosis should be given by means of 
the nasal tube at regular intervals. An action of the bowel should be 
obtained as soon as possible, with a rapidly acting aperient administered with 
the food, and by warm water eneraata. 'J'he pyrexia should be controlled by 
sponging repeatedly, and if high by continuous immersion, and this alone 
will sometimes have a (Iraniatic effect in checking convulsion when pyrexia 
exists. When consciousness returns, feeding and stimulation must be care- 
fully continued, witli a gradual resumption of the routine treatment of 
epilepsy. 

Nabooleps Y. — I n this remarkable and by no means rare condition, two 
quite omerent^mds of attack occur. The one is the sudden onset of appar- 
ently normal sleep, which comes usually at a moment of inattention, several 
times a day. The sleep lasts from a few seconds to a few minutes ; it is 
rousabie, and the patient is wide awake at once and knows that ho has slept, 
and sometimes that he has dreamed and can describe the dream. Many of 
the patients have a warning in tbo way of a feeling of intense fatigue and, 
thereafter, can so far repel the onset of the attack hy an effort of will as to be 
able to get out of harm s way ; but the attack is imivitable, and it is always 
the more severe the longer it is resisted. The second variety of attack is 
called the “ cataplectic ’’ attack, and this is produced mostly from a sudden 
emotion, which may be of any kind, but is usually an emotion which pro- 
vokes laughter. Th(‘re is a sudden feeling of intense W(‘akne8s in the limbs, 
which become flaccid. The patient drops anything that he may be holding 
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and crumples to the ground, but often only into the sitting position. The 
eyelids drop and the head falls forward with the jaw dropped, and there is 
sometimes twitching of the muscles of the face, tongue and neck. There is 
complete inability to move the limbs and generally inability to speak, but 
consciousness is completely retained, so that the patient is afterwards able 
to recount every event and rej^eat every word spoken during the attack. 

Usually an idiopathic malady, narcolepsy has been recorded in a few 
instances as a sequel of encephalitis lethargica. The malady appears never 
to be familial, and it does not occur before the age of puberty. Once de- 
veloped, it usually continues throughout life, with variable frequency of the 
attacks. Notwithstanding the opinion of authority that narcolepsy is un- 
influenced by treatment, 1 have observf‘d several cases in which the medicinal 
treatment customary in epilepsy had the most nunarkable effect in reducing 
both the frequency and the severity of the attacks. 

James (Jollier. 


MIOKAINE (PAROXYSMAL HEADA(dlK) 

Definition. — A common malady of which the only essential character- 
istic is recurring intense headaches, which usually commence on waking 
in the morning, and which may be unilateral, frontal, occipital or general. 
The attacks usually date from childhood, but sometimes commence during 
later life. The headaches are often associated with vomiting, which has 
given rise to the designation “ sick headaches ” or “ bilious attacks,'’ with 
which is associated mucli vestibular disturbance as in sea sickness, and with 
peculiar disturbances of vision. Less common symptoms of the disease are 
peculiar slow sensory aura^, w'hich occur in no other malady, attacks of 
hemiplegia or monoplegia or of aphasia, and attacks of ophthalmoplegia. 
Some of these phenomena may accompany the headaches, but others occur 
in attacks quite apart from the headaches, and may for that reason give 
rise to difficultv in diagnosis. 

Etiology. -The malady often commences in childhood and even in 
infancy. It tends to lessen after middle life, and invariably disappears in 
old age. Heredity is often present, and the malady will often show the same 
clinical peculiarities in members of the same family. The subjects of migraine 
are nearly always of an active, capable and intelligent type. Sometimes 
epilepsy is present, and the attacks may alternate with attacks of 
migraine. 

Many theories have been advanced as to the nature of the malady. It 
has been held to be the result of a temporary condition of intoxication from 
digestive, metabolic or internal secretory disorder, which recurs periodically. 
There is little evidence in support of this view, for it is a common experi- 
ence to meet with patients who have restricted their diets to an amazing 
extent to avoid the “ bilious attacks,” with the result that the migraine 
has become much aggravated. Neither has treatment directed against 
such errors had the slightest effect in benefiting migraine. Local spasm 
of the cerebral arteries has been advanced as the cause of the phenomena, 
on the grounds of the pallor and constriction of the vessels of the skin and 
retina, which occur during the attacks. This theory is adequate to exjdain 
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the varying nature of the attacks in some cases, at one time a headache, 
at another teichopsia and hemianopia without headache, at another, aphasia 
or hemiplegia or sensory aura without headache. It is, however, entirely 
hypothetical and breaks down utterly as an explanation of the severe and 
lasting ophthalmoplegia, which may accompany very severe attacks, and 
wilJ hardly explain those cases in which the headache lasts for weeks, or 
becomes continuous. Pallor of the surface vessels, it may be pointed out, is 
the constant accompaniment of every severe vestibular disturbance, and many 
sudden changes in blood-pressure, as in sea sickness, etc. It has been held 
that migraine is due to a functional disorder of the cerebral cortex in the 
way of combined inhibition and discharge, akin to epilepsy, solely on the 
grounds of the nature of the visual phenomena and of the sensory aura3, 
and that migraine occasionally occurs in epileptics. Very undue prominence 
has been given to the importance of errors of refraction as causes of migraine. 
Certainly, sucn errors when existing are likely to cause vestibular upset 
and may therefore be exciting causes of an attack, and should in all eases of 
migraine be corrected. The majority of the subjects of migraine, however, 
have no such errors of refraction, nor has the correction of such errors ever 
cured migraine. Spitziier examined the brains from several cases of long 
standing and severe unilateral migraine, and found in each case a unilateral 
distension of the lateral ventricle corresponding with the side of the headache, 
and an anatomical condition of the choroid plexus in its relation with the 
foramen of Monro, such as might easily cause plugging of that foramen from 
conditions of turgesccnce of that plexus. He attributed the attacks of 
migraine to temporary unilateral hydrocephalus, from temporary plugging 
of the foramen of Monro. His specimens are in the museum of the Johns 
Hopkins University at Baltimore. This theory is the only one based upon 
pathological evidence, and it will explain migrainous ophthalmoplegia, for 
surely some very gross anatomical disturbance must take place within 
the skull to account for such sudden severe and lasting paralysis of 
peripheral oculo-motor nerves. For the unilateral hydrocephalus may cause 
pressure upon the third and sixth of one side, at the free edge of the 
tentorium. 

The subjects of migraine are almost invariably bad sailors and bad train 
travellers, and mental and bodily fatigue and emotional disturbances are 
^ commonly followed by an attack. It is important to remember that tumours 
I of the occipital lobe may be associated with attacks exactly resembling 
migraine. In one such case under my care, typical attacks of migraine 
appeared at regular intervals of about a month for 3 years. Papilloedeina 
never developed. The patient died suddenly and a tumour was found in the 
upper convexity of the occipital lobe, corresponding to the field in which the 
visual phenomena were wont to appear. Migraine of a typical order may 
also occur in connection with chronic nephritis. 

S3miptoms. — The subjects of migraine are usually otherwise quite healthy, 
and are often robust and strong. No peculiarities of blood-pressure are 
noticeable. Premonitory signs of the attacks are present in some cases, 
and these may take the form of an unusual feeling of well-being and intel- 
lectual acuity, or, on the other hand, of lassitude and depression. The 
attack commences most commonly on waking in the morning, when on 
raising his head from the pillow the patient experiences a ‘sense of vestibular 
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di8orienteticm.-jyith giddiness ocular confusion and nausea* such as is com- 
monly felt at the commencement of sea sickness. It is at this stage of the 
attack, and within a few moments of its commencement, that the visual 
phenomena occur when these are present. Often the patient vo mite at 
once from the vestibular disturbance, but sometimes vomiting is delayed for 
hours, and the vomiting may be continued as long as the giddiness persists. 
The visual disturbances last but a short time, but leave, as a rule, some con- 
fusion of vision and discomfort throughout the attack. The headache 
follows shortly upon these initial symptoms. It is cumulative, and expansile 
in character, and often begins constantly in a localised spot in the temple, 
forehead or eyeball, as a sharp boring pain which gradually spreads, and may 
involve the neck and arm. The pain may be unilateral, frontal, occipital 
or quite general. As the headache increases the face becomes pale and grey, 
the patient becomes much prostrated and incapable of mental or physical 
effort, and is unable to take food. Light, noise and movement aggravate the 
pain. After remaining in this condition for manv hours, he falls into a 
heavy sleep, and awakes next morning shaken by iis illness, but otherwise 
well. The above descrif)tion covers many attacks of migraine, but many 
variations occur. The attacks do not always occur on waking, they may 
come on^at any time of night or day. They may be rapidly transient, lasting 
but a few hours only, or they may last for days and even as long as 3 weeks, 
and give much anxiety in the attempts to provide nourishment and sleep 
for the patient. In some cases of long standing, the attacks become less 
severe towards middle life, and a persistent aggravating headache may 
develop between the attacks. When such a persistent headache is com- 
plained of alone, it is very important to inquire about preceding migraine, 
for the same treatment is applicable to the two conditions. One of the most 
characteristic features of the headache is that when once it is in full swing, 
no remedies will relieve it except natural sleep. Those measures so efficient 
in relieving other forms of headache, such as phenazone, aspirin, caffeine, 
morphine and alcohol, leave migraine relatively untouched. 

Visual 'phenomena . — Considering how very common migraine is, it must 
be clearly understood that any visual phenomena except slight confusion of 
vision accompanying the attacks, are rare. These may take the form of 
general mistiness of vision, floating spots, scotomata, bright stars and colours, 
heinianopia, double hemianopia with complete blindness, or psychic hallu- 
cinations of vision. In connection with scotoma and with hemianopia, the 
phenomenon of teichopsia may occur as follows ; Upon the dark back- 
ground of the scotoma or hemianopic field, a ball of light appears, which 
grows larger and becomes dark in the centre. This ring of liglit breaks at 
one spot, opens out and takes the form of a series of entering and retreating 
angles (castellation figure) which become gloriously coloured (fortification 
spectrum) and which later become fragmented and fade. These visual 
events usually occur at the very beginning of the attack, before the headache 
develops, and they are rapidly evanescent, but they may occur as isolated 
phenomena, when no headache occurs. 

Aphasic attacks may take the form of qonfusiou of speech, word-blindness, 
or even of loss of speech-acceptance and exteriorisation. They accompany 
the headaches and occur at the commencement of the attacks. They are not 
of common occurrence. 
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Hemiplegic and monoplegic attacks usually occur quite apart from the 
attaoks of headache. They too occur on waking, and consist of a transient 
uselessness and weakness of limbs, which lasts a few hours only. They are 
characterised by their occurrence in young subjects who suffer from pro- 
nounced migraine ; they are rapidly transient and are not accpim)anied by 
organic signs, and almost invar! Aly other members of the Tamily are 
migrainous, and suffer witK similat attacks of paralysis. In Michell Clarke’s 
cases, ll members of one family ih'three generations were so affected. 

Sensory aurce, — These are rare events, but they are pathognomonic of 
migraine, and usually occur quite apart from the headaches. The aura 
commences upou the periphery of a limb and is likened to that which would 
be produced by a multitude of cold-footed insects creeping on the skin. It 
travels very slowly towards the proximity, taking half an hour or more to 
reach from the fingers to the head, and is very alarming to the patient. It 
disappears rapidly without further event. It is the only aura with an 
exceedingly slow spread. 

Ophthalmoplegia. — This is a very rare butjnost importKant eyeut. It occurs 
only at the height of the headache, in severe'^Etacks. Indeed, the patients 
usually say that the headache, during whicE ^he ophthalmoplegia occurred, 
was the very worst they had ever experienced. It is a paralysis of the oculo- 
motor nerve trunks, most commonly of the sixth nerve alone, but sometimes 
of the third or fourth nerves, or of a combination of these three. It is gener- 
ally unilateral, but may occur simultaneously on both sides. Severe diplopia 
results. It passes off in from a few days to a few weeks. When once it 
has occurred, it is apt to recur with subsequent attacks. In one of my 
patients, paralysis of the sixth nerve persisted for 18 months, gradually 
lessening between the attacks, and becoming complete with each fresh attack 
of headache. It disappeared completely, with the cessation of the headaches, 
when adequate treatment was adopted. 

Feudal paralysis. — Peripheral palsy of BelPs type has been described by 
Rossolimo as occurring in the height of a migrainous attack, and I have 
recently observed a very striking case in which a similar event occurred. 

Diagnosis. — This presents little difficulty, if it be borne in mind that long 
installed recurring headaches on waking in the morning are surely migraine. 
The condition of the urine should exclude those renal cases with migraine- 
like headaches. Each case should be carefully examined for signs of organic 
nervous disease, and especially for persistent homianopia and pa pi 11 oedema, 
which would indicate an organic lesion of the occipital lobe. 

Treatment. — There are but few cases of migraine that cannot bo materially 
benefited by treatment. Some are completely cured, while in others the 
attacks become milder and occur at much longer intervals. Careful atten- 
tion should be paid to improvement of nutrition and general health, should 
these be defective. The avoidance of undue fatigue, and of worrying 
emotions, and of any factors which are known to produce the attacks, is 
important. Errors of refraction should be adjusted if they are important. 
Medicinal treatment is by far the most useful agent. A mixture containing 
npi of liq. trinitrinse, lipv of liq. strychninss, li( x of tinct. gelsemii, and 10 grs. 
of sodium bromide, made acid to preserve the stability of the nitro-glycenne, 
and administered thrice daily for many weeks or months, was advocated by 
Gowers ; and truly there are few cases of migraine which do not derive great 
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benefit or complete cure from this treatment. Luminal, in doses of 1 grain 
given every night, is most valuable, and may be used in addition to the fore* 
going prescription. The individual attacks are difficult to relieve. Some- 
times a full of antip 3 rrine, antifebrin, phenacetin or a^pmn giv en 
very commencementoT the attack will' ward it oS, hut these are useless when 
the headacEe has fully developed. Sometimes a full dose of alcohol has the 
same effect. It remains to keep the patient as comfortable and quiet as 
possible till sleep occurs. Where the attacks last over the 24 hours, and 
especially when they last for days, the only remedies are to induce sleep and 
to keep the patient nourished, the latter object being difficult to attain in 
long-lasting attacks. To this end hypnotics, such as v eronal or adalin. may 
be used, and in severe cases chlQXQlQm. inb!^la^^^ and morphine are of 
value, the latter especially if there be long-lasting vomiting, lor it provides 
rest and enables the patient to retain nourishment. 

James Collier. 


CHOREA 

Synonyms. — St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic 
Chorea. 

Definition. — Chorea is a spasmodic affection of the nervous system 
caused by rheumatic infection, and characterised by the occurrence of spon-^ 
taneous involuntary movements, irregular both in time and in place of 
occurrence "and in nature ; by inco-ordination of voluntary movements ; 
by muscular weakness, and by a variable degree of psychic disturbance. 

Aetiology. — Chorea is rare among negroes, Inaiahi and colouf^ races, 
whilst it is especially common in Jewish races. It is much more common 
among the poorer classes than among the well-to-do. Its incidence is upon 
nervous highly-strung subjects rather than upon the phlegmatic, and this is 
probably to be explained by the fact that the rheumatic subject is likely 
to be nervous and highly strung. Chorea is practically unknown during 
the first three years of life, and is very rare before the fifth year has passed. 
Common between the ages of 5 to 10 years, it reaches its maximum incidence 
between 10 and 15 years. After the age of 20 it is rare, except in connection 
with pregnancy ; but a few cases have been reported up to the a^ of 60 
years which have certainly been examples of rheumatic chorea. Females 
are affected twice as frequently as are males. Heredity concerns the incidence 
of chorea in two ways : firstly, as regards the inheritance of the rheumatic 
tendency, which is the most important cause of chorea ; and secondly, in re- 
spect of the inheritance of the neuropathic tendency, for it is when these two 
are coincident that chorea is most prone to occur. A history of chorea 
among antecedent relations is not uncommon ; that of other rheumatic 
ailments is very frequent, whilst a history of neuropathic maladies such as 
epilepsy, hysteria and insanity is met with sufficiently often to be note- 
worthy. As early as 1802 rheumatism was regarded as the cause of chorea, 
but conclusive evidence of the connection of these maladies was first published 
in 1850 by G. See. In 1867, H. Roger put forward the opinion that rheu- 
matism, cardiopathy and chorea were manifestations of one and the same 
disease, and all subsequent investigations have upheld this theory. The 
family history of a choreic patient generally brings to light the occurrence 
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of acute rheumatism, of cardiac disease and of other rheumatic manifestations 
among other members of the family. Often the patient has suffered with 
rheumatic erythema, purpura, rheumatic nodules, recurrent sore throat and 
growing pains before the appearance of the chorea ; less often an attack of 
acute rheumatism or cardiac disease has occurred. Signs of rheumatism 
are very often present during the attack of chorea. Indeed, slight dilatation 
of the heart, with a reduplication of the second sound, may be said to be 
almost constant. Endocarditis and pericarditis are of common occurrence, 
and cutaneous rheumatic manifestations are sometimes seen, but acute 
articular rheumatism during an attack of chorea is unusual. A large per- 
centage of those patients who have never shown any sign of the rheumatic 
state before or during the attack of chorea subsequently suffer with rheumatic 
symptoms. The British Medical Association Collective Investigation Com 
mittee found that rheumatism preceded the chorea in 26 per cent, of the 
cases, and that in 46 per cent, of the remainder rheumatic signs accompanied 
the chorea, or appeared subsequently. Among 115 children suffering with 
chorea, Dr. Batten found that rheumatic signs had occurred in 32 per cent. 
Three years later, he followed up those cases that had not suffered from 
rheumatism previously to the chorea, and among those, notwithstanding 
that he was unable to trace some of them, 11*3 per cent, of the total number 
had developed rheumatism in the 3 years following the chorea. Three years 
later, he found that a further 9*7 per cent, of the total had developed rheu- 
matism. If to the total of choreic patients who present rheumatic signs at 
some time or other, one adds those with no personal history of rheumatism, 
but with a family history of rheumatism, it will be found that there are but 
few cases of chorea in which a personal or family history of rheumatism is 
absent. Pathological investigations tend also to prove that chorea is a 
manifestation of rheumatism, Drs. Poynton and Paine have isolated the 
same organism — the Diplococcus rheumaticus — from cases of rheumatism and 
from cases of chorea, and they have shown that intravenous injection of a 
pure culture of this organism into rabbits has produced all the characteristic 
lesions of rheumatism, and it has produced, in addition, the symptoms of 
chorea. These experiments have been repeated and confirmed by Beaton 
and Ainley Walker, and also by Beattie. The former observers also found 
that this diplococcus was present in the cerebral cortex and in the cerebro- 
spinal fluid in cases of chorea. 

Psychj^l di ^tp.rhan ^ . — The association of St. Vitus’ dance with fright 
is so impressed upon the popular mind, that any event of this nature occurring 
shortly before the chorea is placed in unduly important relation to the disease. 
In such cases, careful investigation will often discover that slight choreic 
movements were present before the shock occurred, and became more notice- 
able afterwards. Any emotional disturbance, such as fright, anxiety, depres- 
sion or ovejpxfiflauXQ iu jehool, may sometimes act as immediate determifitng 
factors, out much more often these events simply aggravate symptoms which 
are already present in slight degree. 

Pregnancy . — The relationship of pregnancy to chorea is very definite. 
It is generally met with in Arst pregnancies, and before the a^e of 25 years, 
and in most cases the pregnancy appears to be the only ob’^ous cause for 
the chorea. Drs. Poynton and Holmes, however, have gone far to prove 
that the chorea of pregnancy is of rheumatic origin, for they have isolated 
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the jp. rhevwaticus from patients suffering from this disease. The onset of 
the chorea is usually between the first and thii!d.mQn th8 of p ^^gn anc y. It is 
liable to recur with subsequent pregnancies. 

Pathology.— The site of the morbid process which results in chorea 
is in the higher part of the nervous system. This is proved by the nature 
of the movements, for the physiological expression of emotion is often by 
movements which closely resemble chorea, and the shy and nervous child 
in the presence of a stranger will show movements almost choreic. Further, 
the emotional instability and depression of the choreic patient and the 
association of the malady with mania in some cases, suggest that the cerebrum 
is the seat of the malady. The paresis and the not infrequent hemiplegic 
distribution of the symptoms, tiie major affection of tlie upper extremity, 
and the fact that the choreic movements invade the body with the same 
march as does the paralysis in a developing hemiplegia, confirm this view. 
Much light is thrown upon the question of the seat of the disease by those 
cases of gross organic disease of the brain in which choreic movements occur, 
for they prove, in the first place, that choreic movements are never met with 
where severe paralysis has resulted from lesion of the pyramidal system — 
that is to say, a relatively intact pyramidal system is necessary" for bhe 
appearance of choreic movem(*nts ; and in the vseeund ])lace, that lesions both 
in the post-central convolution and in the region of the deej) part of the optic 
thalamus and red nucleus, where the suyxirior peduncle of the cerebellum has 
itfl ending, may give rise to movements of a choreic nature. The reason- 
able explanation is that a lesion of eitiier of these regions may involve the 
same .set of nerve elements at different j)laces in their course. Bonhoeffer 
is of opinion that the manifestations of chorea are due to alteration of the 
nerve impulses which pass from the cerebellum to the motor cortex by way 
of the red nucleus and subthalamic region, and the observations of von Halben 
and tnfeld support this view, which is now widely accepted, and has been 
rendered almost proven by the exjxjriments of Economo and Karplus, who 
have produced choreic movements in cats by injuring the region of the red 
j^ucleus. Assuming, then, that chorea is the result of a functional disturb- 
ance oTlhe nerve elements in the region of the red nucleus, brought about by 
rheumatic infection, the question arises as to whether this functional dis- 
turbance is brought about by the local action of micro-organisms in this 
region, or whether the disorder is the expression of a general toxic state, with 
an especial selective capacity for the nerve elemeiits in the region of the red 
nucleus. There are facts in support of either of these alternatives. That the 
D. rTieumaticus has been found massed round the smaller cerebral blood 
vessels, and that chorea may be local and confined to one-half of the body, 
support the former view ; whereas the obvious general toxic state present 
in st^vere cases of chorea, and the widely spread affection of the nervous 
system shown by the psychic condition, support the latter view. Probably 
the truth lies in a combination of the two theories. 

Chorea, therefore, is the expression of disordered action of the nerve cells 
of a particular region of the nervous system, and this disordered action 
results from an inherent condition of functional instability of the nerve 
elements, and from the deleterious effects upon these nerve elements of a 
specific micro-organism, the Z). rheumaticuSy wbicli either acts locally or 
generally by producing a toxic blood state. The morbid anatomy of the 

q8 
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nervous system in cases of chorea presents no characteristic feature other 
than the presence of the specific organism in the vicinity of the smaller 
blood vessels. Alteration of the cells of the red nucleus and of the cerebral 
cortex in the way of swelling, distortion and tigrolysis have been described, 
but there is nothing characteristic about these changes. Vascular lesions — 
embolism and haiinorrhage — are sometimes seen when endocarditis is a 
complication. 

Symptoms. — The onset is usually gradual, but it is sometimes abrupt, 
when emotional disturbance has been the determining cause. The appear- 
ance of choreic movements is often preceded by alterations in the mental 
and physical condition of the child. She becomes nervous and more im- 
pressionable than before , she is irritable, and often laughs and cries without 
apparent cause. She is increasingly unable to apply her attention, and 
she cannot do her lessons. She becomes clumsy in her movements — over- 
turns her glass at table, and lets fall objects which she is holding. The 
inevitable reprimands, which she suffers for these faults, have an immediate 
effect in augmenting her clumsiness. Anseraia, apathy and languor and 
irregularity of appetite are commonly present. At this time, careful observa- 
tion will discover slight involuntary movements of the face and fingers 
which are often unilateral in distribution. From day to day the move- 
ments become more marked and spread to the limbs and trunk. The face 
is constantly grimacing, and the hands and arms scarcely cease from turning 
about, and affection of the legs makes the walking irregular and clumsy. 
The child can no longer keep still, the respiration movements become irregular 
and spasmodic, and the chorea is fully developed. The characteristic 
symptoms of a well-marked case of chorea are — (1) involuntary movements ; 
(2) weakness of voluntary movements ; (3) ataxy or loss of precision 
of voluntary moyfement ; (4)" emotional instability and other psychic 
disturbances. 

1. The involuntary movements are always irregular as regards time 
and as fegafdrtTie~‘hattrre^?rf Similar movements are never 

repeat^d juccessively part, and each differs from the one which 

preceded it, and from its successor. Each movement begins rapidly, and 
ends suddenly, and one frequently sees the involuntary movement com- 
plicated by the addition of a voluntary movement to cover the fault. The 
majority of the paov ements arejjpjiiplicated, involving several muscles and 
often more than one joint7"*"They resemble volitionarmovctnents niofe closely 
(than do the other involuntary movements met with in nervous disorders, 
-and have been called “ quasi- purposive.” the movements are 

never confined to one sid p^ even in l^em ichorfea. The more simple move- 
fflSStirTaTce TEe Form of asymmetrical twTEcEeJ3..in tlve lips, and about the 
angles of the mouth and orbits. In mote^Were cases, the strangest grimaces 
may occur. At one moment the angles of the mouth are drawn downwards, 
then outwards, then the lips are pursed. The forehead is thrown into wrinkles, 
the eyebrows are brought together, then released, and the eyelids blink. 
Suddenly the face becomes still in a vacant, forlorn expression, to break into 
a quick, transient smile or ugly grimace a moment later. The tongue is 
thrust into one cheek, then projected just in time to escape the sudden snap 
of the open mouth. When asked to show the tongue, the child puts it out 
rapidly and holds it there by closing the teeth upon it. Smacking of the 
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tongue and palate may often be heard at a distance. Lateral movement 
of the jaw is common. According to the severity of the case, speech may be 
difficult, the words being articulated slowly in slurred monosyllables; or 
speech may be impossible, since no effective sequence of voluntary movements 
can be produced in lips, tongue and jaw, and since both palate and pharynx 
are involved in the involuntary movements. For the same reason, swallowing 
may be difficult or impossible in severe oases, and may necessitate nasid 
feeding. That the ocular muscles participate in the involuntary movements 
is shown by the fact that the eyes remain parallel and turn concomitantly 
when spontaneous movements of the head occur. 

In the upper extremities the movements appear first in the hand. The 
thumb is more restless than the fingers, which are spread and pressed to- 
gether, flexed and extended, alternately ; the wrists twist about irregularly, 
the forearms are constantly agitated with movements of pronation and 
supination, flexion and extension ; while all possible movements of the 
shoulder occur. When the upper extremities are outstretched, the hands | 
assume the position of fiexion at the wrist and over-extension at all the finger I 
joints in so many of the cases as to make this a characteristic feature of chorea. | 
The lower extremities are leas severely affected 'thaff is thA test rdhtlffe ffiody , ^ 
and here the movements are best seen when the child is lying down. The 
gait tends to be clumsy and insecure, the legs being thrown now too far out, 
now across one another, and in severe cases walking becomes impossible; 
AIt(‘ ration of the rhythm of the respiratory movements is conspicuous and ifll 
highly charj^j^teri^ic of chor ea. The breath is often taken rapidly and held! 
for some timeTtlienTet go \^lh a loud sigh. The trunk is always involved, 
and movements of a writhing nature are characteristic, and in severe cases 
these may be so violent as to throw the parbietit'oalr of *bed. 

The face is usually the first region to present movement, and i t is alwa ys 
affected bilgjierally. The hand is the next to follow, and the left hand is 
said to ¥e affected earlier and more often than the right. So far as the limbs 
are concerned, the movements may be confined to one side, more commonly 
the left side, and the condition is then called hemichorea ; but the involve- 
incTit of the face and trunk is always bilateral aS3 is generally equal upon the 
two sides. In heniichorea^ the movements are always of slight severity. 
Severe chQXj^^ is ^eyer^ confined to one side. Choreic movements" cease 
dimng sleep, and, "Except ih^Severe caBes,**^^!! be controlled more or less by 
voluntary effort ; the attempt to write, for example, will generally cause 
cessation of the movements in the right arm for the time being. They are 
generally increased by observation, emotion and self-consciousness, but in a 
few cases it will be found they are worse when the child is alone and un- 
observed. In severe cases, the whole of the voluntary musculature is in- 
volved and the movements are incessant. The violence of the movements 
of the limbs may cause the skin over the prominences to ulcerate from 
friction against the clothing, and the head and limbs may be badly bruised 
from contact with adjacent objects, and unless the patient be properly 
protected, wounds may occur, which are liable to infection with such grave 
consequences as abscess, erysipelas and pyssmia. 

2. L oss OF POW ER is shown in the mild cases by incapacity for exertion 
and undu©^^‘'tS55ue. TSfore severe degrees of paresis may accompany or 
succeed the appearance of the movements. It may be observed that in one 
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limb, or upon one side of the body, the choreic movements are becoming less 
marked, and that the limbs are becoming progressively weaker. Soon the 
arm hangs loosely by the side, and the leg is dragged in walking. Though 
the paresis may become so severe as to make raising of the limbs against 
gravity impossible, yet it. never becomes complete, and in almost all cases 
slight choreic movement persists in the paretic region. The degree of choreic 
paralysis bears no relation to the severity of the movements, for the former 
may be severe, when the latter are slight and vice versa. Choreic paresis 
is apt to return with successive attacks of chorea, but not always in the same 
region. In some cases, it constitutes the first noticeable symptom ; in others, 
it appears late, and after the choreic movements have ceased ; more commonly, 
both arc concomitant. 

Chorea (chorea mollis ). — This is a more severe degree of choreic 
paralysis affecting the whole musculature. It may be preceded by the 
usual symptoms of chorea. More often the paralysis is the first noticeable 
symptom, and this develops rapidly in from 24 to 48 hours. The paralysis 
is characterised by complete flaccidity of the limbs ; the child lies upon its 
back and does not move, and if one of the limbs be raised from the bed and 
then released, it falls limp and lifeless. The head is no longer held in a natural 
position, but falls round on to the ear. Careful investigation, however, 
rarely fails to reveal some slight choreic movements, either in the face or 
in the fingers. Paretic chorea and chorea mollis run a benign course, and 
recovery is said to be almost invariable. 

3. IWCO-OKDINATION OF VOLUNTABY MOVEMENT may be the first symptom 
of chorea to draw attention, and it may precede the appearance of the choreic 
movements. It may be very obvious when the movements are slight, and it 
is most noticeable in those of the hand and forearm, which lack precision, and 
in those of articulation, deglutition and respiration. The motor centres do 
not obey the dictates of the will, so that when the patient tries to relax certain 
muscles for the completion of an act, there is delay, which interferes greatly 
with the efficacy of the act. This interruption in the sequential flow of 
movenjents which make up an act, is responsible for the sudden dropping 
oF^'bjects which are being carried, and for overshooting the mark in the 
attempt to lay hold of an object. 

4. Psychical disturbances are common, some degree of emotional 
instability, failure, iff attention and depression being present in most cases, 
and, generally, in proportion to the severity of the affection. The patient’s 
behaviour may change; she may laugh or weep without reason. She may 
become capricious, irritable and obstinate. The attention and memory are 
usually impaired, and less interest is taken in the surroundings, and this 
condition may progress until marked hebetude exists. Severe mental dis- 
orders sometimes complicate chorea. Delirium may occur in acute and 
grave cases. It is usually violent and loquacious, and resembles other 
forms of toxic delirium, and it is of serious prognostic import. Hallucina- 
tions of vision of terrifying character may occur. Mania is quite exceptional 
in children, but it is not an uncommon complication in adolescents and adults. 
The form of the aberration may be acute mania, melancholia, moral perversion 
or delusional insanity. The psychical disorders, slight or severe, usually 
disappear with the chorea, and in all cases the prognosis as regards permanent 
mental recovery is good. 
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Of!rTy ,.A]|^ P^”*Tf WEN A. — The pupils are frequently dilated and may be 
unequal and excentric, and hippus may be present. Transitory squints from 
irregular spasm of the eye muscles may occur, and may make reading im- 
possible. In a few cases optic neuritis has occurred and is to be attributed 
to the rheumatic state. 

Sensibility is not usually impaired, though occasionally sensory loss of 
an hysterical type occurs. The sphincters are not aflected. The skin re- 
flexes are normal. The deep reflexes are also normal in a large proportion of 
cases, but olten the knee-jerk shows an alteration which is peculiar to chorea. 
On tapping the patellar tendon, the resulting contraction of the quadriceps is 
unduly sustained, and the leg remains in a position of extension at the top 
of its excursion for several tenths of a second. In severe cases, the deep 
reflexes may be diminished and rarely may be absent for months. This loss 
of the deep reflexes in chorea has often been referred to the administration 
of arsenic, but it undoubtedly occurs in cases where arsenic has not been 
used, and in two cases the writer has observed a unilateral loss of knee-jerk 
which persisted for many months. 

Khkumatic MANfFiiSTAXLUNS. — Caidio- vas cular changes are common in 
chorea. In nearly all the cases, careful and repeated examination of the 
heart will reveal slight dilatation and reduplication of the second sound, 
often witii redufjlicatiou of the first sound, and increased rapidity of the 
pulse. Doubtbtss these are signs of a slight myocardial weakness, resulting 
from the rheumatic infection. Irregularity of the pulse is probably dependent 
u})on the altered rhythm of respiration. Systolic murmurs are common, 
and these may be hajmic in nature, or may be the expression of cardiac dilata- 
tion, but in the majority of cases they are indicative of endocarditis. The 
researches of Sturges, Gowers and Osier have shown that endocarditis is 
present in 90 per cent, of the fatal cases. At least one-half of all cases present 
cardiac murmurs, which are suggestive of the presence of endocarditis, while 
some cases with no cardiac murmur during life are found post mortem to 
have endocarditis. The mitral valve is commonly affected, lesions of the 
aortic valve being quite rare. Pericarditis is a frequent associate of endo- 
carditis, only in rare instances does it occur alone. The valvular affections 
whicli are met with in chorea may be the result of antecedent rheumatism, 
or t liey may develop in the course of the chorea ; or while no signs of endo- 
carditis are ])resent during the attack, the patient may shortly afterwards 
present the signs of organic valvular disease. Cutaneous affections which 
occur in rheumatism arc met with also in chorea, namely, cry thema^ pur^^^ 
and subcutaneous nodules. Acute articular rheumatisni iai cornparatively 
rare, and when it occurs it is usually accompanied by a cessation of the 
choreic movements. When rheumatic phenomena are present and in the 
acute mania of chorea, pyrexia is usually present, but uncomplicated chorea 
is an apyrexial disease. 

— One-third of the subjects of chorea have more than one 
attack. Females are more prone to a recurrence than males in about the 
same pro})ortiou as they are more liable to original attacks. The average 
interval between the attacks is one year. If, therefore, a patient has remabed 
well for 2 years, it is improbable that a recurrence will take place. The 
greater the number of choreic attacks, the more likely is the heart to be 
found affected, and, therefore, ca rdiac coi njdicatipi^i ar.ejnpre often^ m^ 
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in recuirepce s. In a recurrence of chorea the symptoms are usually less 
severe and their duration shorter than in the original attack. 

Course and Duration. — The disease tends to a spontaneous termination 
after a variable time, which is usually from 6 we^s to 6 months. The 
duration rarely falls short of the earlier periddT The average duration of 
cases treated in hospital has been found to be 10 weeks. Cases which last 
for more than 12 months are not rare, and sliglvt cases with remissions may 
last several years. The course of the malady is that after a gradual develop- 
ment of symptoms, there is a stationary period during which symptoms are 
well marked, followed by a period of gradual diminution. Almost un- 
noticeably, the disorderly movements become less intense and the legs regain 
their normal motility, then the upper limbs, and lastly the face. The last 
of the spasmodic movements are seen as very slight abnormal movements 
of the fingers and of the face. Inco-ordination and paresis usually disappear 
before tlie spasm, but in a few cases marked paresis persists after the move- 
ments have disappeared. In some of the more severe cases of chorea where 
deglutition is difficult the patient is likely to be insufficiently fed ; and this 
constitutes a grave danger, since in the condition of semi-starvation so 
induced, the chorea develops apac^ Articulation and swallowing become 
impossible, and the movements become ceaseless, so that both rest and sleep 
become impossible ; the patient wastes rapidly, and is in danger of death 
from exhaustion unless prompt measures for restoring the depleted nutrition 
are taken. This is the condition known as “ 

The proportion of fatal cases occurring in chorea is less than 2 per cent. 
Death is most often met with in first attacks, occurring about the age of 
pubertjj and it is very uncommon in young cliildren and in recurrences of 
chorea. Death usually occurs from a condition of “ chorea .gravis.’* The 
complications which are responsible for fatal results are isndtJcarcRtis, peri- 
carditis, myocarditis and rarely hyperpyrexia. 

Diagnosis. — The nature of the involuntary movements of chorea is so 
characteristic as to make diagnosis easy, and to avoid any confusion with 
other maladies which present conspicuous involuntary movements. In the 
fffis and in torticollis, for example, like movements are repeated in the same 
positions. In liij^oclonus, the movements are short and shock-like, while in 
athetosis they'ar^slow and rhythmic. 

organic diseases of the nervous system in which movements very 
like those of chorea occur, are easily distinguished upon careful examination 
by the presence of the organic signs characteristic of these maladies, of which 
Etiedreich ’s disease and cejebral diplegia are the most important. From 
chorea the drstinciioii can only be made by the age of the 
pSicni:, ^ the progressive mental change, and by the familial incidence 
of the disease, for the movements are identical with those of Sydenham’s 
chorea. 

When, however, movements are inconspicuous or absent and the clinical 
aspect is dominated by some other symptom, such as paresis or acute mania, 
the nature of the disease may not be so readily determined. In paretic 
chorea, a history of the existence of spontaneous movements before the 
development of the paralysis is often obtained, and careful examination will 
reveal slight movements in the face, or in the fingers, when a sustained act 
is attempted, such as keeping the mouth widely open, or holding the hand 
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with the fingers spread. The paresis of chorea is in itself highly character- 
ifttiCuK It is of gradual onset, and is not associated with pyrexia or Other 
febrile symptoms. It is a whjch ia ah anliit e ; the 

arm is affedted more severely than tEe leg, and the hand more than the 
shoulder, wliile the f gp p AnJl y ^ ^Hr.A.p There is no local muscular 
wasting and no pain, atnowhile signs of spasticity are absent, the deep 
reflexes are in most cases present. Maniacal chorea may be mistaken for 
other forms of acute mania, since the choreic movements are prone to dis- 
appear when the mania is at its height. Here the history of preceding 
involuntary movement helps, and it should be remeiabcred that the rheu- 
rnatic state is a not uncommon cause of acute mania in young subjects. In 
all cases oT difficulty, the presence of a slightly dilated heart with reduplicated 
second sound, or the presence of cardiac murmurs in addition to the former, 
should at once bring to mind the rheumatic state and chorea as possible 
causes. 

Prognosis. — The large majority, even of severe cases, end favourably, 
the mortality being less than 2 per cent. Complications apart, the chief 
peril is exhaufition from interference with taking food and from want of 
sleep, and the never-ceasing movements. Death from chorea in pregnancy 
results most often from abortion, whether spontaneous or artificially induced. 
The presence of endocarditis seems not to affect the immediate prognosis, 
but it affects the ultimate prognosis, in that it may lead to chronic valvular 
disease of the heart, terminating in failure of compensation with its usual 
consequences. 

The prognosis with regard to the duration of the attack is uncertain, for 
whereas the attack very often comes to an end within 10 weeks, it may 
sometimes last as many months. 

Treatment. — It is all-irnportant in the treatment of chorea, from the 
mildest to the most severe cases, that physical and mental tranquillity 
should bo secured. It is well to commence treatment in every case with 
several days’ absolute rest in bed, provided that such treatment can be carried 
out without entailing the fretting which enforced imprisonment may produce. 
A. bright room, an interesting companion, and varied amusements during 
the period of rest, are desirable, and isolation from other children is advan- 
tageous. It is, however, better to abandon enforced rest than to allow it 
to become irksome to the patient, and result in mental depression and emo- 
tional uj)8ets — conditions above all things to be avoided. 

When absolute rest is considered inadvisable, or after it has been carried 
out, the ordinary periods of rest should be prolonged. The child should 
be well clad in woollen garments, especially at night, since the spasmodic 
movements are liable to leave her uncovered. Improvement in the condition 
of bodily nutrition is to be aimed at in all cases. Choreic children are mostly 
ill-nourished and thin, and the effect of a liberal supply of good and nutritious 
food upon the course of the disease is striking. It should be impressed upon 
those who have the care of the child that the ordinary diet must be supple- 
mented with as much milk and farinaceous food as she will take. When 
swallowing is difficuII^Ttls best to resort at once to nasal feeding, w^hich rarely 
caiises as much discomfort as the ineffectual and exhausting endeavours 
to take food with the spoon. A chij^feediug-cup must never be used, since 
the spout may be broken off and swallowed ; an eharnelled metaFcup is safe. 
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It has been pointed out above that is dependent upon u con- 

dition of relative starvation, and here nasajfleeding should be employed, 
and the meal should consist of strong beef-tea, Bcnger’s food, lactose and 
milk ; it should not measure more than three-quarters of a pint for a child 
of 8 years old. The addition of alcohol to the meal is of great value. Severe 
cases, in which the movements are violent, call for skilled attention, and a 
trained nurse is required night and day. Provision has to be made against 
injury from the violence of the movements. The patient should lie upon a 
water mattress, placed upon a large guarded bed, the sides of which are 
everywhere protected by pillows, which must be fixed. When a cot is used, 
it is easy to pad all the ironwork with cotton wool, over which bandages are 
wound. An excellent bed in cases of urgency can be made by placing the 
mattress upon the floor in a corner of the room, the walls being protected 
by the two halves of a straw mattress placed upright, and the other two sides 
surrounded by pillows. If the limbs are injured, they should be wrapped 
in cotton-wool applied with a light bandage. 

When the patient is improving, measures calculated to enhance control 
of the limbs, such as exercises under supervision and simple drill, are very 
useful in hastening the disappearance of the movements. Warm and tepid 
baths and douches applied regularly and in such a way as to be grateful to 
the patient, and to produce no fright, are very useful adjuncts. The com- 
pounds of salicyhc acid are of great value, and of these ftspi^n, is the most 
useful. It should be given thrice daily after meals in doses of IQ grains for 
a child between the ages of 6 and 14 years, and 15 grains for an adult, and 
it should be continued until convalescence is complete. It is well borne 
and has no deleterious efiect. A larger dose given at night is the best remedy 
for sleeplessness. The use of arsenic is followed by great benefit in some 
cases, but in many it fails to do good. It should be given in doses of not 
more than 5 minims thrice daily, as no increased benefit seems to accrue 
from larger doses. The value of antipyrine in chorea was first pointed out 
by Hubrecht, but of recent years it has largely been discarded in favour of 
aspirin. It may be given in doses of 10 grains three times a day, Chlore- 
tone has its advocates, but in the writers’ experience it is depressing, and is 
much inferior to aspirin. It has the grave disadvantage that continued 
use, even for a short time, may induce a severe form of peripheral neuritis. 
Quinine in large doses has been much advocated by American physicians. 
In certain cases where restlessness is well marked, the administration of 
hyoscine is sometimes very useful. It should be given in doses of 
grain thrice daily. The adniinistration is followed immed’^^tely by wide 
dilatation of the pupil and slight flushing, and by peaceful sleep. The bfomides 
have little or no value as sedatives. In addition to the above remedies, 

- to nics such as i^^^ glycerophqspb^ates, hypop^psphites, sl^jch pir^Q , cod- 
[li yer oil and maTT are often valuable, especially in the convalescent 
stage. 

Huntington’s Chorea (Heheditary Chorea op Aomn'sji^ 

TMs is a somewhat rare disease, in which symptonxs almost identical 
with those of rheumatic chorea, namely, involuntary spontaneous move- 
ments, ataxy, paresis and slow and slurring articulation, gradually appear 
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in adult life, and usually about the age of 40 years, and are accompanied 
by progres^yc mental failure, with delusions and suicidal tendency. The 
choreic movements are never severe, but the inco-ordination may be well 
marked. Maniacal outbursts are not uncommon. The disease always 
progresses slowly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct 
from parent to child ; but if a generation escape the malady, it seems not to 
reappear subsequently. Sporadic cases, in which no heredity can be traced, 
do, however, occur. The sexes are equally afiected. Further than the 
heredity no causal factors are known. The morbid anatomy consists in a 
slow progressive degeneration of the nerve-cells of the cerebral cortex and 
basal gaj^jaj with consecutive atrophy of the convolution, neuroglial over- 
growth and meningeal thickening. 


SjENiLE Chorea 

A malady in which typical choreic movements constitute the chief feature 
is met with in elderly people, and is possibly due to a progressive neuronic 
degeneration in that region affected in the other forms of chorea. It differs 
from Huntington's chorea in the late onset, the absence of heredity, afid"in 
the absence of mental cliahgesT ~ ■''' 


Electric Chorea (Dubini’s Disease) 

This disease, which has been met with only in Lombardy and Piedmont, 
is characterised by an acute onset, with pyrexia and severe pains in the 
neck and back, followed by sponJ^j^qus involuntary movements whic h a r e 
su dden and sliockdike and often of wide range and powerful, resemblmg the 
movemenTwhicE results from the stimulation of a motor nerve by a strong 
single induction shock, hence the name of the malady. Progressive loss of 
])ower occurs, the muscles waste and lose faradic excitability ; the deep re- 
flexes disappear. Convulsions are common and progressive mental hebetude 
occurs. The disease is invariably fatal within a period which varies from a 
f ew days to several months. It appears to be the result of an acute micro-; 
orgamsmal infection. Recent experience of lethargic encephalitis suggestsi 
that the epidemics of Dubinins disease which occurred during the nineteenth 
century may have been examples of the former malady. 


MYOCLONUS (PAIUIMYOCLON MULTIPLEX) 

The characteristic symptom of tliis condition is the occurrence of sudden 
shock-like contractions of the muscles, which may vary in intensity from simple 
fibrillary twitching to contraction which causes a violent movement of a 
limb. The movements are often symmetrical, and are especially incident 
in the proximal muscles of the limbs. 

i£tiology. — The malady appears in children usually between the ages of 
5 and 16 years, while in adults it commences between the ages of 25 and 
40 years. Both sexes are liable to the affection. Many instances, in which 
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several chihiten of the sam'e parents have been affected, have been recorded, 
and in a few the malady has been transmitted through several generations. 
Nothing further is known as to the causation. 

It is probable that the seat of the morbid process is in the cells of the 
cerebral hemispheres, since myoclonus is further associated with epilepsy 
and with progressive mental failure, and further because myoclonic move- 
ments are sometimes met with in atrophic sclerosis of the brain. Many 
observers, however, hold that myoclonus depends upon a disturbance of 
function of the lower motor neurons. Wagner-Jauregg having observed 
similar muscular contractions in animals after extirpation of the parathyroid 
glands, thinks that a disorder of internal secretion may be responsible, and 
records a case in which the malady was cured by thyroiodin. 

Symptoms. — The movements of myoclonus are simple sudden move- 
ments, and may exactly resemble the movement resulting from a single 
faradic stimulus. Each movement commonly involves a single muscle 
only, and it may concern no more than a few fibres, resembling then the 
fibrillary twitching common in progressive muscular atrophy. Biancone 
has applied the name “ Myokimia to cases where the movements are all 
of this simple nature. In other cases, many muscles may be implicated in 
the shock-like spasms, which may be of so violent a nature as to throw the 
patient to the ground. The distribution of the contraction is never deter- 
mined by that of the nerve supply, nor do the muscles contract according to 
their synergic association. Myoclonic movements are irregular as regards 
rhythm and range of successive movements. They are often strictly sym- 
metrical upon the two sides of the body, and may then be isoclironous. The 
upper limbs are more affected than the lower, and the proximal parts more 
than the distal, while tlie periphery, the hand and foot, often escape. Volun- 
tary muscular effort usually checks the myoclonic movements, but in rare 
instances it excites or augments the spasm. Volitional movement is inter- 
fered with in proportion as the myoclonic movements have a locomotor 
effect. The electrical excitability of the muscles is unaltered, and there 
is no muscular wasting, but the mechanical excitability of the muscles is 
increased, and percussion of a muscle may evoke the s2)asms. The sphincters 
are unaffected. The reflexes, both superficial and deep, are normal. Sensory 
phenomena are, as a rule, totally absent, but in the cases described by Bian- 
cone as “ Myokimia subjective sensory disturbances occur. Speech may 
be seriously interfered with when the muscles of jaw, tongue, palate and 
larynx are impUcated, and spontaneous laryngeal and pharyngeal noises 
may occur. The ocular muscles seem never to be the seat of the movements. 
Epileptiform convulsions are present in some cases, and for these the term 
“ epileptic myoclonus has been used. 

Diagnosis. — This is not difficult since the simple shock-like movements 
in symmetrical muscles, without any resemblance to volitional movements 
and entirely destitute of rhythm, occur in this disease alone. Myoclonus is 
distinguishable from chorea by the nature of the movements, by the frequent 
which is always involved in chorea, and by its associa- 
tion with epilepsy. Further, the rheumatic manifestations of chorea are 
not present in myoclonus. Movements of a shock-like nature may occur 
in hysteria, but the presence of hysterical stigmata, such as hemi anaesthesia, 
crossed amblyopia, etc., will serve to distinguish this affection. The “ tics 
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can hardly be confused with myoclonus, for in the former the movements 
are like volitional movements, and the face is usually affected. The spas- 
modic utterances and fixed ideas of the severe forms of tic do not occur in 
myoclonus. 

Course, Duration and Prognosis. — Myoclonus, as a rule, is a slowly 
progressive affection up to a certain stage, and when this is reached it may 
remain stationary for years, having little tendency to shorten life, death 
ultimately occurring from some other disease, without any period of freedom 
from the spasms. Rarely the disease has ended fatally within a few months 
of the onset, with progressive mental failure and coma. 

Recovery may take place spontaneously, or as a result of treatment, but 
the affection is very prone to recur. 

Treatment. — Of the first importance is the removal of any discoverable 
exciting cause, and the correction of any defective hygiene and mode of 
liyii^. Secondly, every available measure should be used to improve the 
general bodily condition so as to brin g aj)out a n\ore stable. .condition ..aLthe 
nervous elements, by improving their nutrition. The only drug which 
influences the disease is ars^igc . It must be borne in mind that the malady 
is an intractable one in proportion to the time the symptoms have persisted, 
and that some cases recover spontaneously, and sometimes after treatment 
has been abandoned as useless. 


SPASMODIG 

Definition. — A disease of the nervous system, characterised by tonic 
and clonic contraction of the superficial and deep muscles of the neck, causing 
the head to assume either a position in which it is turned to one side and 
upwards, or a position of marked retraction (rotro-collic spasm). 

/Etiology. — The disease is most frequently met with in middle-aged 
adults, but it may occur at any age from puberty onwards. It is twice as 
frequent in females as in males. The causation is most obscure. Not 
infrequently neuropathic heredity, such as epilepsy and insanity, exists, 
and the patients are often of highly-strung, nervous, irritable dispositions. 
Nervous shock, prolonged anxiety, and general ill-health have frequentl}' 
preceded the onset of symptoms. Less often local strain, or injury and 
exposure to cold, have been the presumably exciting causes. In a few' 
cases it a])pears to develop from an occupation neurosis ; it developed, for 
instance, in a tailor who in drawing each stitch had the habit of making a 
short jerking movement of the head to one side. It occasionally occurs as 
a symptom of hysteria ; but such cases should be carefully separated from 
those in which there is uo hysterical manifestation, as being more susceptible 
to treatment and having no tendency to recur when once cured. A torti- 
collic movTinont may occur as a varh'ty of tic. In one ca se und er our can- 
typical torticollis was the end result of lethargic oncFjrBaTrfis^ ^ 

ch'ailgt‘ii hAve Been found. On 
account of the involvement of several muscles, effecting special movements, 
in this disease (as is well instanced by the over-action of the frontalis in 
retro-collic spasm, for retraction of the head is always normally associated 
with raising of the eyebrow’s in the act of looking up), it is probable that 
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tortioollis is due to disorder of those centres which direct such associated 
moyements of the a£Eected muscles. 

Symptoms. — The onset is usuallj^ insidious, but in rare cases may be 
quite sudden, as in the case of a man aged 40 years, who, when walking along 
a London street, suddenly turned his head at the sound of an accident which 
shocked him severely ; he was unable to turn his head i}ack without using 
his hands to do so, and he subsequently developed the most severe torti- 
collis. The initial symptom is always spasm, which may be either tonic or 
clonic, and frequently both forms of spasm are combined in the same case. 
In the tonic form, the head is retracted and the face turned to one side, 
usually the left, and owing to the retraction of the head the face is turned 
upwards. The shoulder on the side to which the head is inclined is usually 
raised. In severe cases all the muscles of the upper extremity, the scaleni 
and the face muscles, may become involved. The spasm, except in the 
earliest stages, always involves muscles of both sides of the neck. Where 
the bilateral involvement is general and equal, the rotation of the head 
does not occur, but it becomes strongly retracted, and the condition is then 
known as retJfO-CQllic spasm, Such retro-collic spasm is always accompanied 
by marked over-action of the frontales, the skin of the forehead being thrown 
into transverse wrinkles. In the clonic variety there is jerking movement 
of the same muscles, usually associated with some degree of tonic spasm. 
The eyes do not follow the movements of the head in the jerkings. The 
muscle primarily involved is the sterno-mastoid, the action of which is to 
incline the head forwards and towards tlie shoulder of the same side, and 
rotate the face to the opposite side. The next muscle involved is the splenius 
of the opposite side, which inclines the head backwards and rotates the face 
towards its own side, its rotatory action thus coinciding with that of the 
opposite sterno-mastoid. When the splenii of both sides act together, the 
head is strongly retracted. Next to be affected are the upper part of the 
trapezii, the trachelo-mastoids and other deep neck muscles, and with further 
spread of the spasm, any neighbouring muscles of the shoulder and upper 
extremity may be affected. Sleep causes cessation of the clonic spasm, 
but not always of the tonic spasm when the case is severe. The spasm is 
always increased by fatigue and excitement. There is no wasting of the 
muscles involved, but on the other hand, they may be even hypertrophied 
if the spasm has existed for long, and their electrical excitability may be 
increased. The amount of pain associated with the 8f)asm varies greatly. 
There may be a slight feeling of cramp only, but usually there is a great 
deal of aching pain, which may radiate down the arm and into the side of 
the head, and make life unbearable to the patient. More rarely, sharp 
neuralgic pains are present. 

The course of the disease, which lias no tendency to shorten life, is chronic, 
exacerbations and remissions under treatment being common, and recurrence, 
after temporary cure, frequent. 

Diagnosis. — This is usually quite simple. Fixed positions of the head 
associated with spasm occur in disease of the cervical spine, especially in 
spinal caries, and are also associated with enlarged lymphatic glands in the 
neck. The local signs of these conditions, however, are characteristic. 

Treatment. — Temporary relief is often obtained by the administration 
of chloral and bromides ; keeping the patient constantly asleep for a period 
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of three or four weeks by the admiiiistratioD of chloral hydrate in 10- grain 
doses administered G-hourly, tlie patient being meanwhile isolated from 
noise and disturbance, has produced permanent benefit in several cases in 
the hands of Bastian. Morphine always affords temporary relief, but its use 
is fraught with the danger of t he patient acquiring the morphine habit. In 
one long-standing case recovery followed deep etherisation repeated on 
several occasions. Hyoscine may be of advantage in some severe cases, 
but it must be used with care. Psycho-therapeutic treatment is often very 
useful, and that physician who most completely gains the confidence of the 
patient is likely to be the most successful in improving the condition. 
Massage and sedative galvanism and passive and active movements with 
retraining in control, are all helpful measures. Suspension by the neck, 
so arranged as to be more impressive than punitive or dangerous, is 
helpful. 

Surgical procedures meet with temporary, sometimes with permanent, 
success. Tenotomy of the affected muscles rarely gives lasting relief, and 
the same may be said of the division of the nerves su])plying the affected 
muscles, for such nerves rejoin. The operation of Keen, in which there is 
extensive exsection of the posterior branches of the spinal nerves supplying 
the affected muscles and of the spinal accessory nerves, has giv^en encouraging 
results. Kocher recommends exsection of the whole sterno-mastoid muscle, 
and Chienc advises extirpation of that cortical centre ..iol S'enier) 

which is associated with tlie movements of lateral rotation of the head. 
The great disappointment with all surgical procedures is the tendency of the 
spasm to spread to other regions after operation. In a severe case of torti- 
collis, it can readily be demonstrated that in the severity of the spasms al) 
the muscles on both sides of the whole trunk, and even those of the leg, arc 
involved. 

There is a congenital form of torticollis which is of a very different nature. 
The disease is pre-natal and analogous to congenital talij>es, the sterno- 
mastoid alone is affected, and nearly always that of the right side. Such a 
muscle is frequently ruptured during birth, and this has given rise to the 
opinion that the birth injury and subsequent haematoma of the muscle was 
responsible for the torticollis. In many of these cases there is marked facial 
asymmetry, the face being smaller on the side of the affected sterno-mastoid. 
This association points strongly to some defect in the nerve centres of the 
medulla. 

Treatment. — This consists in tenotomy of the contracted muscle. 


THE TICS 

Definition. — A group of maladies characterised by tbo occurrence of 
either — (1) sudden, rapid, twitcli-like, involuntary co-ordinated movements, 
always of the same nature and in the same region ; or of (2) sudden psychical 
phenomena, imperative ideas and explosive utterances ; or (3) of u train 
of deliberate highly co-ordinated actions produced by an imperative idea. 
Any combination of these })henomena may occur. 

The tics arc both eetiologically and clinically related to sjiasmodic torti- 
collis, into which some of the motor tics gradate. A torticollic movement 
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may occur as a tic, and it may in rare cases f>as8 over into an establish exi 
torticollis. 

The tics may be conveniently divided for clinical purposes into the follow- 
ing groups, between which any combinations may occur ; 

1. The clinical picture is made up by the occurrence of sudden twitch-like 
co-ordinated movements, which resemble reflex or defence movements. The 
movement is always of the same nature and occurs in the same region, though 
several different tics may occur in the same patient. The usual region affected 
is the face, with the pharynx and larynx, the neck and upper extremity. 
This form occurs chiefly in children, and usually runs a favourable course — 
Simple Tic. 

2. The spasms are more severe and complicated than in simple tic, and 
imperative ideas and explosive utterances are common and important 
symptoms. The condition is met with soon after puberty, and more com- 
monly in males —Convulsive Tic. 

3. There is no spasm or other motor manifestation, but the psychic tic 
is expressed by uncontrollable imperative ideas, explosive utterances, arith- 
momania, etc. — Psychical Tic. 

4. Under conditions of mental stress and embarrassment, and in 
conditions of boredom, the patient performs some highly complicated and 
co-ordinated act which relieves his nervous tension and fascinates him — 
Co-ordinated Tic. 

The tics are expressions of unrest and of physiological embarrassment in 
consciousness in a nervous system which is highly sensitive and not too 
stable. There is always the desire to relieve the embarrassment by the 
occurrence of the tic, and a feeling of relief when it has occurred, coupled often 
with disappointment at the failure of its suppression. 

While the more simple forms of motor tic from their pattern suggest 
strongly that they arc caused by some peripheral irritation from the con- 
junctiva in the case of a blinking tic, from the nose in a case of snuffling tic, 
and from the larynx in a case of laryngeal tic, and that constant irritation 
from these regions has set up a habit, yet it cannot be too strongly pointed out 
that no such peripheral irritation precedes the onset of tic, for the irritation 
and cause come from within the nervous system. Severe peripheral irritation 
does not cause tic, nor does the correction of errors of refraction, the removal 
of tonsils and adenoids and of teeth, or circumcision aid in the cure of the 
malady, though it is only too common to see cases in which these procedures 
have been inflicted upon the tiqueur one after the other, to the detriment of 
his tic and of his general health. 

Simple Tic. Habit Spasm 

This is a common disorder of late childhood, the majority of the oases 
occurring between the fifth and the tenth year. Either sex is prone to the 
disease. The onset may be preceded by deterioration of health from any 
cause, and sometimes fright and emotion bring on the tic. Often the malady 
arises in perfectly healthy children without assignable cause. The children 
are usually highly strung and intelligent. It is a rare event to see a dull 
and backward child with a tic. 

S3rniptoms. — The recurring tic appears somewhat suddenly, and may 
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reach its height in a few days. The movements are of the nature of a simple 
act. They occur suddenly and without waniing, and are executed rapidly. 
Unually the movement is of one kind only ; but sometimes several movements 
coexist. The common site of the spasm is the head, face and neck. Blink- 
ing, winking, alternate elevation and depression of the eyebrows, side to 
side movements of the mouth, tossing the chin in the air, sudden movements 
of the tongue, palate or larynx, accompanied by an unpleasant fidgeting 
sound, are of frequent occurrence, while any movement of the head upon the 
shoulder, torticollic movements, shrugging of the shoulder, and any move- 
ments of the arm may be met with. Respiratory movements are often 
associated wi1;h those occurring in the tongue and larynx. Tic affecting the 
legs is much less common. The movements cease during sleep. Grenerally 
a variable time of some length separates the individual movements, but in 
severe cases these may follow one another almost unceasingly. They are 
increased by excitement and by observation, and can usually be controlled 
by the will, but only for a limited time. 

Diagnosis. — The movement of tic is so peculiar that it cannot be 
confused with any other spontaneous, involuntary movement. It is the 
same movement, rc‘peated with very rapid execution, in the same place. 
It is short and sharp, like a twitch. In chorea the movements are slow 
compared with those of tic, and are irregular in nature, in time and in 
place. 

Prognosis. — Most cases of simple tic recover, whether they are treated or 
not. They recov<*r much more quickly under treatment, and two or three 
months suffices in most cases to see the end of them. The longer a tic lasts, 
the more difficult it is to cure. In the rarest cases only does a tic of this 
nature persist or merge into one of the more severe forms. 

Treatment. — A scrutiny of the general health should be made, and any 
defects attended to. Matters of hygiene, diet, education, exercise and 
pleasure should be correct and normal. Observation and remarks upon the 
child's defects, and anything tending to increase self-consciousness should be 
avoided. The confidence of the child should be gained if possible, and any 
source of mental worry, or grief, or annoyance should be ascertained and 
comforted. Restraint and discipline should be kindly taught, and an orderly 
life followed in which the child is happy, and in wluch his time is fully and 
congenially employed. In severe cases only is it necessary to interdict all 
physical and mental exertion and excitement, and enjoin rest in bed, and 
these measures should only be employed for a short time. Aspirin in 10- 
grain doses 3 times a day is a most valuable remedy, hardly to be dispensed 
with in any case. Tonics are often useful. 

Convulsive Tic 

In this malady, which was first described by Gflles de la Tourette, and 
which bears his name, the same movements as are met with in simple tic 
occur ; but these are more severe and more widely spread, and they may 
involve the whole body in spasm at one time. In addition, there are 
psychic tics, which cause irresistible impulses, among which are explosive 
utterances, repetition of words, sounds and gestures, and also imperative 
ideas. 
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iEtiology.— The stigmata of physical and mental degeneracy are rarely 
absent, neuropathic and sometimes direct heredity is often present. The 
malady is said to be more common in male.s, and is met with more often in 
France than in England — where it is a rare disease. The symptoms apj^)ear 
usually between the ages of 10 and 15 years, and commonly follow physical 
or mental shocks or acute illness of any kind. 

Symptoms. — The spasmodic movements resemble at first those of simple 
tic in their nature and rapidity, and favour the same sites ; but they are not 
restricted to the repetition of the same movement, but successive movements 
may vary widely in position and extent and sometimes involve the whole 
musculature of the body. The great variety of facial grimaces, head jerking, 
grotesque attitudes and ridiculous pantomime which may occur in this affec- 
tion lead commonly to the belief that the patient is shamming. The tic 
is not continual as in the simple form. It occurs in the form of bouts in 
which the same pantomime is reproduced. These are often excited by observa- 
tion and emotion. They can often be controlled, but with much fatiguing 
effort on the part of the patient, who becomes so worn out with half success- 
ful efforts to control them that he ceases to make the attempt. Between the 
attacks the patient seems quite normal. The psychic phenomena are the 
same as in psychical tic, about to be described, and the treatment of the two 
conditions is identical. 


Psychical Tic 

In this condition there is no muscular spasm : but th<' sudden event takes 
the form of explosive utterances, imperativ<‘ ideas and impulsive acts. This 
condition often occurs as a part of convulsive tic. The exclamatory tic 
consists of some sound or word or group of either, which is habitually uttered, 
with complete irrelevancy of time, place or sense. Sometimes the words 
are of an obscene nature and cause the greatest distress to the patient, who, 
often of innocent mind, is never safe from putting herself to shame. The 
utterances may be single, or may be repeated over and over in rapid succes- 
sion. Echolalia, which is an uncantrollable impulse to repeat sounds heard, 
or to repeat words which the patient or others have just spoken, may be 
met with. The great characteristic of the condition is that though the 
patient desires above all other things to prevent their occurrence he cannot 
do so by any effort of will. Other symptoms that are commonly met with 
in this condition are imperative ideas and impulsive acts of all sorts, and in 
addition insanity of doubt, agoraphobia, acrophobia, mysophobia, etc., and 
arithraomania. In severe cases grave signs of mental deterioration slowly 
supervene, judgment and memory fail, will power and attention are lost, 
and the patient becomes incoherent and insane. 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is 
placed beyond doubt, both by the nature of the movements and by the 
peculiarity of the psychic disturbance. 

Prognosis. — Permanent recovery has occurred from both these condi- 
tions ; but such an event is rare. Most of the cases follow a downward course 
despite treatment, and many end in suicide or insanity. 

Treatment. — General tonic treatment, with change of circumstance and 
kindly moral and physical discipline, with healthy pursuits and congenial 
intellectual and physical occupation are the most likely to benefit. When 
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fixtxi and imperative ideas are present tiie patient must be guarded, as one 
of uimouiul mind. 


Co-ordinated Tic 

In this condition complicated co-ordinated movements are habitually 
lepeaUxl without apparent cause or purpose — especially in conditions of 
mental stress, it can bo best illiLstrated by the account of an individual 
cas(5 under our care : A brilliant scholar at a public school was noticed to 
absent himself for no apparent reason, and when sought for, on the occasions 
on which he could be found, was always discovered in some secluded place 
rapidly revolving the two index fingers round the inside of a loop of string. 
Ho explained to me that this act had always given him relief from mental 
stress and anxiety, and that he was ashamed of it, and did his best to over- 
come it, and often succeeded, but that sometimes the desire for relief from 
stress overcame him. He was treated, and had no return of the tic for some 
years. He had become head boy of the school and captain of the football 
team, and on the occasion of the match of the year with another great school, 
with much anxiety and responsibility upon his shoulders^ at the moment 
of the commencement of tlie match tlie captain was not to be found. He 
was recovered from the act of revolving his index fingers round the inside 
of a looji of string in a secluded place, in time to perform brilliantly and win 
for Ids side. 

CRAFT PALSY 

Synonyms, — Occupation Palsy ; Occupation Cramp. 

Definition. — A peculiar malady determined by the habitual use of one 
set of muscles for the constant repetition of an act of short range, to the 
exclusion of acts of wider range and acts involving a different set of muscles. 
The symptoms are -(1) local pain in the inusclcfi concerned; (2) local 
spasm of the muscles ; (3) loss of volitional control of the range and nature 
of the movements ; and (4) weakness of the movements. Those symptoms 
may occur separately or together. 

Etiology, — This disease may be occasioned by any occupation which 
requires the constant repetition of movements of small range, and which 
necessitates the holding of the limb rigidly for the fine co-ordination, to the 
exclusion of free and wide range movements. Consequently it is almost 
confined to those employments involving finely co-ordinated movements of 
the fingers, hand and upper limb. A cramped, restricted and laborious 
method of using the upper limb for fine acts is more likely to bring about 
the condition than is a free and graceful style, and faulty methods of teaching 
and of learning a skilled occupation with the hands are doubtless factors 
in some cases. Heredity and neuro])athic conditions have no causal con- 
nection with the malady, nor have local abnormalities in the form of arthritis, 
neuritis, or organic nervous disease. The malady is certainly of central 
origin, and the combination of pain, spasm and loss of control and tremor 
poinU to the region of the basal ganglia as the site of the breakdown in 
function which produces the disability. We have seen two cases in which, as 
the result of a vascular lesion involving the subthalamic region, a condition 
almost exactly resembling writer's cramp occurred. 

99 
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A personal idiosyncrasy is more important than long years of occupation, 
owing probably to some inherent weakness in the nervous mechanism con- 
cerned. For this reason young people are apt to break down with the malady 
during their training. Two of our patients devt'loped severe writer’s crani]) 
when learning to write in infancy, and the condition persisted throughout 
life, though their attainments in other directions produced brilliant careers. 
In the telegraph service breakdown during training is not uncommon. 
The highly skilled trained hand, who has had years of service, and has reached 
the acme of facility and perfection in his manipulation, is unlikely to break 
down under normal circumstances; but he is liable to develop the malady 
under conditions of general ill-health, or if he undertake excessive hours of 
work above his usual limit, and especially if he cease his work for a long 
period and again resume it at high pressure. This last factor was very 
evident after the Great War, to which many skilled telegrapliists went, to 
be used for every other duty except telegraphy. On demobilisation many 
of these men resumed their work, not having touched a telegraph instrument 
for years, and proceeded at once, and without ditticulty, to work full hours 
upon the most exacting of instruments, with the result of a breakdown with 
telegraphist’s cramp within a fortnight. It must be especially borne in 
mind that the incidence of the disease is not in any direct relation either 
to the nature of the work or to the length of working hours, but that the 
personal factor is of high importance. The following is a list of some of the 
occupations in order of frequency in which this malady occurs : Tele- 
graphists, writers with the pen, seamstresses, violinists, machinists, gold- 
beaters, cigar and cigarette rollers, dairy milkers, pianists and typists. While 
in some mild cases, and for a time in other cases, the disability may occur 
only when one act is being performed, yet it is usual in more severe cases 
for many acts to be interfered with, and in a few cases all finer actions in the 
affected limb may be severely afiected. For example, it is the rule to find 
that a patient who is suffering from telegraphist’s crnrap is* also affected 
with writer’s cramp, and with inability to shave with the right hand and, 
if a woman, she will be disabled with her needle, and in severe cases there 
may be difficulty in using a knife and fork, doing up buttons and so forth. 
The very general use of the typewriting machine, with its free and multi- 
tudinous movements required for its manipulation, has made writer’s cramp 
a very rare disease compared with years ago ; but it must be borne in mind 
that when the malady is once installed it is likely to follow the sufferer from 
one occupation to another. As an example, a telegraphist developed cramp 
in manipulating the Baudot instrument. He was rested and transferred to 
lighter duties involving the use of the Morse instrument, where he after a 
time failed. He was then transferred to counter duties, involving the use 
of the pen, and became incapacitated with writer’s cramp. He was then 
used to close envelopes, and developed cramp over that act, and ended his 
service as a messenger. Several of the occupations above mentioned are 
scheduled in an Act of Parliament as dangerous trades, owing to the liability 
to cramp, and the employer is bound to compensate for such disability arising 
in his employ. Other occupations are not so scheduled ; the gold-beater, for 
example, has to bear the brunt of his own incapacity. 

Symptoms. — It is usual to divide the symptoms into two groups — (I) the 
subjective, consisting of pain, discomfort and the peculiar tired, heavy feeling 
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in the muscleB ; and (2) the objective, consisting of the visible spasm, the 
slowness, the ineptitude in timing, the trickery in dodging the disability, 
the tremors and the defects in pattern of the work produced. In some cases 
subjective symptoms alone exist, and others pass through a subjective stage 
before objective symptoms develop. The subjective cases suffer greatly, 
and are too often looked upon as malingerers, neurotics, or are labelled with 
the diagnosis of neuritis. The pain varies from a discomfort such as every 
on(‘ experiences in the d(*ltoid muscle if a weight be held out at arm’s length 
for a consid(^rable time, and which compels one to drop the arm, to a severe, 
heavy, boring pain. Its scat is in the muscles, and never in the joints. It 
occurs most often in th(‘ fon arm and hand, but may frequently begin in the 
uj)per arm or shoulder muscles. In slight cases, it ceases so soon as the 
act is discontinued ; in mon* sev(‘re cases it may last for hours, or even days, 
after strenuous work. As the disease progresses it is apt to appear sooner 
aiui sooner after work is commenced. Even in the worst cases free exercise 
of the arm, such as swimming, tennis playing, etc., never brings on the pain, 
but on the contrary, reli(‘ves it. The pain never spreads beyond the limb 
affect<‘d. 

Tlie objective symptoms may often exist without the subjective through^ 
out the whole course of the disease. The first thing noticed is that the fingers 
stick down when they are required to be lifted, for a fraction of a second, 
making the movement late and throwing the timing of movement into 
disord('r. Tlu^ musch's will not obey the will at the right moment. This 
stiffness is ref(Tred to as the “ cramp ” ; but it is not a painful cramp. It 
increas(‘s and spreads from the muscles of the liands to the rest of the arm, 
and is appanuit to the observ(T as an awkward and clumsy attitude. In 
writer’s cramp, for (‘xam})le, the pressing of the wrist upon the table, the 
raising of the (dbow which is carried away from the body, and the tight 
clutching of the pt*n are characteristic. To evade the spasm the sufferer 
employs another sid of muscles, often very cleverly. The penman alters 
his gri}) of the j)en (‘ven in grotesque ways. The telegraphist at the Morse 
key substituU‘S his left hand, or keys with the outer side of his hand. These 
workiTs havt‘ innumerable tricks for dodging tbe /'pasm. In going round the 
telegraph galh‘ri(‘S at the General Post Offee it ;f perfectly easy to pick out 
all th(‘ crauip subji'cts, from the ap|)earance of the limb during the j>erform- 
ance of t he work. The spasm may reach such intensity as in a writer to 
perforate the pap(‘r and break the pen. The result of the disability upon 
the j)attern of the work produced is the lack of decision in execution that 
charact(‘rises all fine work ; the timing becomes slower, the regularity becomes 
brokaui, the excursions become less free and, therefore, the work becomes 
smaller, while suddenly occurring spasm and tremors are apt to produce 
conspicuous irregularities. Tremor of a very fine order is present in some 
of the cases, but is not constant. It is a very curious fact that slight lowering 
of excitability to faradism is present in most of the cases. The varieties of 
this malady need but short d(\scription, for the symptoms and signs are the 
same in all. 

Writer’s Cramp 

The subjective signs are usually well marked. The objective signs appear 
first towards the end of the day’s work, when writing tends to lose its precision 
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and regularity, and to become smaller, and the writer finds that h(‘ has io 
grip his pen more firmly, and to take more support from his d(‘sk to write 
steadily. The difficulty appears (^arlier in the day as time gof'S on and 
spasm increases, with a gradual deterioration in the quality and size* of the 
writing, there being especial difficulty in keeping the writing in lin(‘. The 
writing becomes angular from sudden spasm, and catching of tie* j)('n-j)oint 
in the paper causes much ink sy)luttering. In severe cases even taking the 
pen into the hand may bring on the spasm. 

Telegraphist's Crami' 

There are four instruments commonly us(‘d for sending. Th<‘ Morse instru- 
ment is a hard contact key provided with a spring and knob, and the manipula- 
tion is performed by making the contact against tlie s})ring [)ressure wit h the 
knob held loosely in the palm of the hand. The movememts involvi'd are 
flexion and extension of the wrist only. The arm is supported from the shouhhu 
only. This is a bad cramp-producing instrument , l)ut it has the advantage that 
it can be manipulated with either hand. If telegraj)}iists are taught to be 
ambidextrous from the first the incidence of cramy) falls to a very low h.'vel. 

The Baudot instrument consists -of a piano board with five keys, which 
are manipulated by three fingers of one hand and two fingers of th<' other, 
and with the permutations and combinations of tiu'se five keys all the signals 
are made. The movements have to be synchroTiis<Ml to th(‘ beats of the com- 
mutator. The foi'earms and wrists n^st ujmii the tabh'. This is the w'orst 
cramp- producing instrument that ingenuity could deAuse, for the moAement 
is of the fingers only, and it is utt(?rly restricted both in space and in tinu'. 
The Hughes instrument is a piano keyboard with many more keys, and its 
use is not often productive of cramp. The (hdl instrument is a typ('writ< r 
keyboard, and the moAn^ments are fret*. It is the best instrument in so far 
as it is not a producer of cramy). Two ])oints of interest stand out, es{)eeiallv 
in connection with cramp in telegraphy. The one is that, notwithstanding 
the discomfort, spasm and obvious disability, the sTibject is rarely rey)orted 
for faulty sending, so great is his aptitude for dodging bis disability. The 
second point is that so many subjects will work for y(“ars, and often to the 
end of their service, with v(;ry obvious cramp, which ncATu* y»roc(‘eds to 
incapacity. 


Gold-beater’s Cramp 

This condition is here described not because it is common, for the 
workers at this trade are very few, but because it <u7iphasises the lack of 
precision in movement, which is so important a feature in ocxuipation palsies. 
The work consists of tapping with a heavy round-faced liarnm(*r upon a pile 
of tiny gold discs separated by layers of gold-beater s skin. By reyp^ated 
tapping the gold discs are pressed out into as many gold h'aves. The contact 
with the luwnmer must be made with a precision greater tluin oiK'-hundredth 
of an inch. With the onset of the cramp this precision fails, and the leaves 
are cut at the edges of the disk and the work is symiled. 

Diagnosis.— The peculiar and characteristic nature of the symptoms of 
craft palsy leaves no reason for any confusion in diagnosis. The production 
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of the Hyrnptoiiis only during work of a very special nature, and their cessa- 
tion the moment it is finished, the fatigue phenomena and the absence of 
111! signs of organic disease make up a sufficiently definite picture. It cannot 
be too forcibly pointed out that local conditions in a limb, such as arthritis, 
neuritis, etc., have no causal connection with craft palsy. They may coexist, 
but they cannot confuses even then the correct diagnosis, for they do not 
produce symptoms like' those of craft palsy. 

Course and Prognosis.— In a young subject, who shows signs of the 
malady during training or soon thereafter, tlie outlook is hopeless with regard 
bo continuance of the occupation, and the progress is from bad to worse. In 
older subjects the course varies greatly. Some cases recover completely 
and permariently, even thougli they continue with the occupation. In 
others — and this class is much larger than is usually supposed — the condition 
of cramp becomes stationary, and persists though not in disabling fashion. 
In a third and numerous group it progresses to incapacity, and tends to 
rea])})car with every change of occupation. In a few cases the patients 
i)ecome incapacitated for all the finer movements of both hands. The prog- 
nosis is usually serious; but a correct forecast can only be made from the 
history and progress of each individual case. 

Treatment. — The res[mnsibility and costliness which the Compensations 
Act entails upon enijdoyers are slowly enough but surely leading to the aban- 
donment of those instruments, the manipulation of which may produce cramp. 
Good teaching of unconstrained methods of manipulation and encourage- 
ment of ami)idexteritv in all the occupations concerned are important 
prophylactic measures. Ijong hours and the speeding up of work should 
be avoided. After long absence from work, the work should be gradually 
resumed and not recommenced at full pressure. When the malady appears, 
rest and change of work afterwards are absolutely essential. Long-continued 
rest, })e it remembered, cuts both ways for, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemploy- 
ment decreases the stability and the aptitude of the mechanism. General 
liygicnic and tonic treatment are important. It is doubtful whether local 
treatment, in the way of massage, electricity, etc., can do any good, except 
to satisfy the patient. Sporting exercise of any and every kind is most 
useful. The Post Office authorities adopt the very admirable plan of re- 
training cramp subjects by daily practice with the instruments for a few 
minutes, the time of practice being gradually lengthened as capacity increases. 

Craft Atrophies 

Under this title are described a medley of conditions in which local 
atro[)hy of muscles, pain, numbness and sensory loss occur in connection 
with regions which are habitually over-exerted. It has been met with in 
platers, filers, file-makers, locksmiths, rowers, glassworkers, etc. The 
condition seems to be really one of local traumatic fibrositis, involving the 
nerves, and produced in some cases by the continued pressure of the tools. 

Many of tlie cases recover with rest and treatment appropriate for a 
local interstitial neuritis. 

James Collier. 

W. J. Adie. 
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HYSTERIA 

Definition. — The term “ hysteria/' first introduced by Areta^iis, who 
linked hysterical manifestations with disorders of uterine function, is used 
for a series of mental and bodily disorders which have peculiar and striking 
characteristics, and it must never be used as a mere limbo in which to place 
ill-understood maladies, or those that evade diagnosis, and which do not 
present its characteristic features. This is the more important since hyst(^ria 
may occur in the presence of organic disease, and superficially it may simulate 
organic disease closely. 

It has its origin invariably in psychical upset of a negative emotional tone, 
either determined externally, as by terror, grief and injury, or having some 
cause from within, in mental unrest, conflicting emotions, inability to cope 
with the environment, and failure to deal with the problems of life in general. 
The individual with nervous instability, hereditary or ]X‘rsonal, certainly forms 
easy ground for the development of hysteria, but it seems unlikely from the 
experience of the Great War that any of us are immune to the causes of hysteria, 
provided they are applied forcibly enough and for a long enough period. 

There is always a complete absence of any of the signs of such organic 
disease as could produce the symptoms. The natur(‘ of the latter is often 
highly peculiar and sometimes pathognomonic, and often contradictory 
signs " are present. Hysterical attacks are characterised by never occurring 
during sleep, or unless an audience is present or within call, by an immediate 
emotional cause, by the fact that the patient works himself up into the attack, 
by the highly spectacular display, with expression of emotion, and absence 
of tongue-biting and incontinence, and by the eficct of complete indifler(*nc(‘ 
on the part of the audience in causing the attack to cease. In hysterical 
paralysis, when this is incomplete, the attempt to perform an act to order 
is associated with the contraction of the antagonists before that of the prime 
movers, as if to prevent the act being performed, and the resulting movement 
has a peculiar broken and tremulous quality. The strenuous efforts to 
perform the act commanded produce visible effort and contortion of any or 
every part of the body, to the exclusion of the muscles concerned with the 
act required. The patient does his worst under favourable circumstances 
to obey the word of command, often with much emotional and noisy respira- 
tory disturbance. In organic paralysis, on the other hand, it is usual for the 
patient to do his best under difficult circumstances, and the picture is in high 
contrast to that seen in hysteria. When functional contracture is })n'S(‘nt, 
there is the distinguishing feature that any attempt to straighten out tin' 
contracture passively is productive of such intense emotional ^sturbance as 
is hardly seen in painful organic conditions. 

The mental condition of hysteria is that of functional lowering, dullness 
and lack of attention to the environment, and in severe cases this may amount 
almost to amentia. Lastly, hysteria is characterised by the possibility in 
every case of miraculous cure — even instantaneous — sometimes by accident, 
sometimes by events which raise the emotional tone, usually by some kindly, 
dominant and insistive personality who impresses the patient that he can 
cure him, demonstrates that the paralysed organ can be used naturally, and 
that the senseless limb can feel, and convinces him of these facts. 
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Pathology. — Neuropathic heredity is frequently found. It is said to 
be more prevalent among the Latin races and Hebrews than among the 
Saxon races. The condition is more common in women, but during the Ureat 
War it was infinitely more common in men, from the long-continued exposure 
to terror, stress and injury. As caused by accident, it is always more frequent 
in men. The incidence is in young adult life, from the age of puberty until 
the end of the fourth decade ; but it occurs sometimes in childhood and also 
in the later years of life. 

Prc' disposing causes ofttm exist in the way of inadequate education and 
training in the development of a well-ordered, well- disciplined and well- 
employed mode of living. Fetible health, privation, long hours, overwork 
and drbilitating influences, and the absence of the natural feelings of well- 
being which thcsf^ entail, are often factors. By far the most important 
exciting causes are mcmtal emotion, shocks, and physical injuries, while long- 
continued anxiety and tension, disappointments, money losses, frights and 
bfireaveinents, and railway and carriage accidents are frequently the im- 
mediate precursors. The conditions of modern warfare, with constant aerial 
and high explosive bombardments and burials, are potent factors. Even 
the Workmen’s Compensation Act, if not in causal relation, seems to be a 
factor in the maintenance of the condition when once developed. The 
emotional instability which occurs in some women at the time of the meno- 
pause is a factor in the production of some of the cases occurring at that age. 

Charcot considered that hysteria was an abnormal condition of mentality, 
in which morbid states, such as paralysis, anaesthesia and fits, are ideationally 
induced, and he laid stress on the “ fixed idea ” in the genesis of the symptoms. 
He first demonstrated the possibility of producing hysterical phenomena by 
suggestion and also causing them to disappear by suggestion. He laid it 
down that some of the symptoms which he called the “ fixed stigmata ” 
usually develop without the patient’s knowledge, such as the varieties of 
sensory loss, both special and general. Other symptoms which he called 
“ transitory stigmata ” developed under the influence of the patient’s know- 
ledge and emotion, and in this group he included fits, palsies, contractures 
and aphonia. The importance of the fixed idea in hysteria is great, and to 
remove such fixed idea is to cure the patient. The separation of the symptoms 
into the groups of fixed and transient stigmata is much too arbitrary, for 
symptoms of the second group will often be found to appear without the 
patient’s knowledge. 

Janet considers that hysteria is a functional disturbance of the cerebral 
cortex, which amounts to a severance or dissociation of some mental processes 
from the main personal consciousness, and this dissociation is the basis of 
both the temporary and the persistent signs of the malady. In the hysterical 
fit, the patient passes through a phase of movements and actions of which 
there is little or no subsequent remembrance ; and in hysterical paralysis 
there is suppression which amounts to loss of consciousness of the existence 
of the paralysed limb or organ. 

Babinski holds that the phenomena of hysteria are due to self-suggestion 
in an unstable mentality, and he would limit the phenomena, which he 
collectively calls “ pithiatism,” to those which can be produced by suggestion 
and removed by persuasion. When so-called hysterical phenomena cannot 
be BO removed and reproduced, they are either matters of stimulation and 



1676 


DISEASES OF THE NERVOUS SVSIT'.M 


deceit, or they are real phenomena, brought about for purposefl of deception, 
such as erythemata, ecohymoses, ulcerations, blisters, oedema, etc. 

Freud, whose recent work upon this subject has attracted great attention, 
bases his theories upon the doctrine of psychogenesis ; no mental evcmt is 
undetermined and due to chance. He. accepts Janet’s ideas of dissociation 
and psychical automatism, and holds to Binswangcr’s insistence upon the 
jctiological importance of affect. He considers that mental phenomena arc 
capable of a psychological explanation without reference to physiological 
processes occurring in the brain, and that it is possible to explain mental 
processes by scientific laws involving psychological terms only. He assumes 
the existence of psychical process of which th(‘ subject himself is entirely 
unaware. This is the conception of the “ unconscious mind.” The origin 
of hysterical symptoms is to be sought in ideational com])Iexes, with marked 
feeling tone, which come about as the result of psychical and y^liysical trauma. 
A ‘‘ complex ” is a system of ideas having a definite emotional tone and 
conative trend — that is, it generates thoughts and actions leading in some 
definite direction. The traumatic complexes in the hysterical subject are 
immiscible witli the personality. He refuses to accept tln'm, and instead of 
abreacting — and thus normally getting rid of them — he either ” converts ” 
them, whereby the emotional (affect) excitement brings about abnormal 
innervation, which is exteriorised as the various hystc^rical manifestations ; 
or he “ transposes ” the effect through indifferent id(‘as with the result that 
“ anxiety neurosis ” arises. The affect thus remains shut in or liidden in 
the unconscious. His principle of “ overdetermination ” is the sana^ as 
Cajal’s physiological concept of “ avalanche ” action, and expr(‘ss(\s tin* 
heaping action of an affect sufficient to determine the appearance of a 
symptom. 

The term “ conflict ” is used for the imrniscibility above mentioned and 
also for the condition in which two complexes, tending to product^, effects 
which are out of harmony, or even in direct opposition to one another, are 
simultaneously jmesent in the mind. The conflicts will mutually inhibit one 
another, and the mind is divided against itself. The conflict may be avoided 
by volitionally banishing one of tin; opposing from the mind, and forgetting 
its very occurrence. If this process is successful, a condition of “ repression ” 
is attained. The affect of the repressed conflict is shut in to the unconscious 
mind, and there remains active, to pervert the physical action of the higher 
nervous system. To cure the patient, this buried complex has to be raised 
again into memory, and its affect again raised into memory by the process of 
“ psycho-analysis.” 

It is a general opinion that Freud’s attention has been too much and 
rather one-sidedly centred upon psychic trauma of a genital nature, but it is 
fair to remember that he uses the term “ sexual ” in inference, to the instinct 
of race propagation, and not necessanly to matters of sensuality. 

As White has clearly jmt it, the characteristic; of the psychic traumata 
which produce hysteria is their large content of painful affect. A painful affect 
fully reacted to at the time may do no harm, but if for any reason reaction 
fails, the feelings become repressed and the possibilities of dissociation are 
created. Failure of reaction may be due to conditions which make reaction 
impossible : as an instance, an insult is “ swallowed,” a dear friend is lost ; 
and no compensation is possible, this giving rise to ” retention hysteria.”’ 
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Again ideas, usually of a sexual nature, wkich are incompatible with the 
personal consciousness, are repressed. This produces the “ defence hysteria. 
Freud’s general hypothesis is extremely able and intricate, and little justice 
can be done to it in the space here at disposal. 

Symptoms.— Mental! State , — In a majority of hysterical patients there is 
considerable mental abnormality, and this sometimes presents marked 
characteristics, which differ in their detail according to the ever-varying 
peculiarities of individual character. The mental state is always reduced, 
with a relative exclusion of the environment and perhaps an elevation of the 
consciousness of self. This reduction in severe cases may amount to mental 
dulling verging upon amentia. There is defective will-power, imperfect self- 
control, and inability to resist the impulses of inclination. Self-consciousness 
dominates more or less completely the thoughts and actions, and finds its 
expression in glance, manner and tone. Upon the emotional side, there is 
a tendency to de])re8Rion, which is often very dominating and prolonged in 
male hysterics. At the same time there is lability of emotional life. The 
mood is constantly changing. They are readily hurt, have little emotional 
control, and are easily dominated by ideas, fears, desires, and by sense of 
injury. There is often obvious exaggeration in the description of the suffer- 
ings, and the sympathy that is excited is a source of gratification to the 
patient, and there is almost always marked suggestibility. It is doubtful, 
however, whether the feeling of emotion is increased in the consciousness of 
the patient. Probably it is greatly reduced, although the expressions of 
emotion may be excessive. The psycho-galvanic test reveals a very interest- 
ing difference in this connection between the normal person and the hysterical 
patient. If electrodes are applied to the surface of the body and joined up 
with a galvanometer and resistance circuit properly balanced, and some 
emotion-exciting stimulus, such as the unexpected firing of a pistol, or a 
painful stimulus, jihysical or mental, is presented to a normal individual, 
there is at once a lowering of the resistance to the passage of the galvanic 
current through the body, which is shown by a deflection of the galvano- 
meter. This is known as the psycho -galvanic response. In the hysterical 
subject this res])onso often fails or is much reduced. A severe hysterical 
attack has occurred in a patient as this test was being made, yet notwith- 
standing the violence of the apparent emotion, the physical reaction above 
described, which occurs in all normal people upon emotion, absolutely failed 
to appear. 

Disorders of Vision . — Unilateral blindness is not infrequent, but bilateral 
blindness is rare, and hemianopia is very rare indeed, but it does occur, and 
1 have seen it produced by suggestion. The peculiarities of this loss of sight 
are that the pupils are normal in size and reactions, the optic discs are normal, 
and a feint made towards the blind eye or blind field often produces a quite 
normal wince of the orbicularis, especially if the patient is unaware that the 
feint is going to be made. Sometimes the loss of sight is not complete, and 
the complaint is of mistiness of vision or that objects can be seen but not 
recognised. Limitation of the field of vision is very common. It never 
takes the form of a scotoma or sectorial defect, and, therefore, such losses are 
always signs of organic disease. There is usually concentric contraction of 
the fields in both eyes, more marked in the eye of the ancesthetic side when 
hemianessthesia is present. This condition is known as ** crossed amblyopia.” 
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The associated contraction of the colour fields takes the reversed order to that 
observed in optic atrophy. When the crossed amblyopia is severe, the fields 
may be restricted almost to points, and the colour vision is always lost first 
in the most affected eye. In testing the visual field, it often becomes smaller 
and smaller during the test, so that the perimeter tracing shows an ever- 
diminishing helicoid. Sometimes the opposite condition of an ex})anding 
helicoid is found — in other words, the observer gradually removes the defect 
by suggestion during his examination of the fields. Spasm of accommodation 
is common, and is usually accompanied by converging spasm of the globes, 
which may be intense. Severe converging spasm is rarely of any but hysterical 
origin. Sometimes the spasm is divergent, and there may be dissociated 
movenaents of the eyes. The squints have the contradictory features of 
being inconstant, increased by examination, and unassociated with dij)lopia. 
Micropsia and raacropsia may occur. Ptosis is often seen and is usually 
bilateral. Blepharospasm is common. 

Disorders of Hearing . — Deafness may be unilateral or bilateral, and when 
the latter it is usually associated with mutism. Hysterical deafness dis- 
appears during sleep, and a sound that is only sufficiently loud to waken a 
normal person will awaken those hysterically deaf ; but when once awake 
they cannot be made to hear. 

Disorders of articulation are very common in hysteria which has its origin 
in sudden fright. Mutism is the condition in which there is total inability to 
speak, though the organs concerned are used naturally for other purposes, 
as in mastication, clearing the throat, and coughing. Aphonia is the inability 
to produce the laryngeal element in the voice, and the patient always speaks 
in a whisper. Laryngoscopic examination shows that the normal movements 
of the cords do occur during the whisper, but the cords are not sufficiently 
approximated to produce a sound. Stammering is very common indeed in 
the traumatic cases. Recurring laryngeal, pharyngeal and buccal noises 
are troublesome features in some cases. The commonest variety is “ hysteri- 
cal cough.” The sound of birds or of animals may be imitated. 

Disorders of Sensibility . — Sensory loss often accompanies hystt^rical 
paralysis, but it may exist alone and is occasionally entirely wanting. It 
is one of the most constant signs of hysteria, and it has the peculiarity that 
it is often unknown to the patient, whereas in organic disease the patient is 
usually aware that he cannot feel in the affected region. The common loss 
is to a.11 forms of sensibility, but there may be loss to painful and thermal 
stimuli with retention of touch. The loss may be complete or partial, but 
even when apparently complete the patient can always be made to feel a 
strong faradic current applied for long enough. It may have any sort of 
distribution, which may vary from day to day, or it may be universal. The 
distribution is commonly hemiplegic and limited exactly by the middle line, 
or paraplegic, and when existing upon the limbs alone is often of stocking 
and glove pattern. Its limits are never exactly those of nerve trunk, nerve 
root, or of spinal segment sensory loss. The sensory loss is often of the 
greatest value in the diagnosis of hysteria, for it never has the correct dis- 
tribution for organic disease. The “ stocking ” and “ glove ” loss may 
superficially resemble that of polyneuritis and subacute combined degenera- 
tion, but it has abrupt limitations proximally and is not deepest in the 
extreme periphery, fading off towards the trunk, as in these maladies. Janet's 
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test in determining the functional nature of sensory loss is often of value. If 
the patient is told to say Yes when touched and “ No ” when not touched, 
it will frequently happen that the answer “ No ** is given as often from the 
anaBsthetic region as is “ Yes from the aesthetic region. It is difficult to 
bring this test off a second time upon a patient, for, thinking over it, he 
realises the discrepancy. Hysterical sensory loss sometimes involves the 
mucous membranes, and loss of smell and taste are common in conjunction 
with hemiansDsthesia. 

Hysterical Paralysis. — Almost any part of the voluntary musculature 
of the body may be affected, and the disability may be slight or severe, but 
there is not often complete paralysis of the whole of a limb. In the slighter 
forms there may be weakness and tremulous movement. In the more 
severe forms the paralysis may be flaccid or spastic. The flaccid variety is 
the less common, and is usually of rapid onset and is almost invariably associ- 
ated with complete* loss of sensibility over the affected region. There is a 
limp, flaccid condition of the affected muscles, which are not waste^d, and the 
electrical reactions are normal. The limb may be passively moved in all 
directions without discomfort to the patient, and hypotonia is not present 
and, indeed, as judged by the unvarying briskness of the tendon reflexes, the 
muscular tone? sec'ms to be increased. The paralysis is entirely one of voli- 
tional mov(‘ment. As examples : when the shoulder is completely paralysed, 
yet the latissimus dorsi contracts well on coughing. Or, when the leg is 
j)araly8ed, if the patient be commanded to sit up in bed from the supine 
position, with the hands folded across the chest, the paralysed leg remains 
stationary upon the bed, while the normal limb rises in the counterpoise 
action of th(‘ associated movement — that is to say, the paralysed limb is kept 
upon the bed by active contraction of its muscles ; this phenomenon contrasts 
strongly with what is sci'n in organic hemiplegia, where, in the attempt to 
sit up, the paralysed limb rises much more than the normal limb. 

More commonly hysterical paralysis is associated with stiffness of the 
muscles. Here the muscles are not wasted, and they may be hypertonic, 
as shown by the briskness of the tendon jerks and by the presence of foot 
clonus. The voluntary paralysis is less complete than in the flaccid type, 
some movement b(‘ing usually possible, and this movement invariably shows 
the contraction of the antagonists before the prime movers in the movement 
command(id. If the patient is commanded to flex the elbow strongly while 
the triceps and biceps are palpated by the hand, the observer will feel first 
a strong contraction of the triceps — as if to prevent the movement com- 
manded, followed by a feeble contraction of the biceps. From the prior action 
of the antagonists and their subsequent struggle with the prime movers, the 
movement in the paretic region shows a peculiar broken quality, which 
hardly occurs in any other condition and which may be considered patho- 
gnomonic of hysterical paralysis. 

It is a usual feature of hysterical paralysis that when the patient is com- 
manded to perform an act, he shows great outward signs of effort in the way 
of struggling and contortions — in any or every part of the body, except in the 
region commanded ; with rapid breathing, sweating and every outward sign 
of emotion and subsequent exhaustion. It is also characteristic that the 
hysterical patient does his worst when commanded to use the affected regions, 
with much spectacular show, whereas the patient with organic paralysis 
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obviously does his best without any such fuss. Tlie affected region is held 
stiffly from active muscular coutraction, but there is no true spasticity, as is 
shown by the fact that if an afiected hand be passively flexed at the wrist, 
there is no relaxation of the flexor tendons, such as always occurs in organic 
spasticity. When rigidity is marked, the limbs may show tixed attitudes, 
which are termed “ contractures,** and these may simulate organic spastic 
contractures ; pes cavus, however, which is one of the commonest of organic 
contractures, is never simulated in hysterical contracture. The contractures 
are often characteristic of hysteria. In the upper extremity, the usual con- 
tracture is flexion of the elbow, wrist and fingers, with adduction of the arm 
to the side ; but the fingers are sometimes extended and adducted, with the 
thumb across the palm, as in the “ interosseal *’ position. In the lower 
extremity, the position is usually one of extension at the knee, with the foot 
dropp('d and inturned to an extreme degree. Flexor contracture at hip and 
knee are, however, sometimes met with. It is highly characteristic of nearly 
all hysterical contractures, and highly distinctive from organic contractures, 
that passive movement to overcome the contracture is productive of great 
emotional disturbance, which even the patient himself does not ascribe to 
any pain produced by tlie manipulation. 

In distribution the paralysis may be monoplegic, hemiplegic, or paraplegic, 
or it may affect eyes, face, tongue, or trunk alone. Affection of the face is 
very uncommon. When the leg is affected on one or both sidt^s, the gait is 
entirely unlike any gait seen in organic disease. Sometimes tlie feet ar(‘ 
shuffled along tlie ground, no attempt bedng made to raise tluun or to swing 
them round in the fashion common in organic spastic paralysis. Sometimes 
the gait is obviously “ constructed,’* and at once suggests the diagnosis of 
hysteria. 

In severe cases, the feet are dragged more or h‘S 8 hidph^ssly, with the 
dorsum resting upon the ground, and the soles looking upwards and backwards. 
It is unusual for the patient to fall when walking, unless he si es in«*ans of 
saving his fall, or has something comfortable to fall on. Ilyeb rical spasm 
of the tongue may be seen, alone or as a part of a hemiplegia, 'rie- tongue is 
turned over to one side, often to the wrong side, and its appearance is unlike 
that produced by organic disease. Hysterical paralysis of the trunk muscles 
often results in most remarkable curvatures and deformities of tlie sfiinal 
column and trunk, which may simuhate spinal cari(‘s and scoliosis and the 
paraplegia which either of these conditions may entail. This is one of the 
two common forms of “ hysterical spine,*’ the other being a painful condition, 
with local tenderness. 

In every form of hysterical paralysis there is a coinjiletx^ absenci^ of all 
those signs which we hold to be proofs of the presence of organic dis(*,a80, such 
as wasting and change in the electrical reactions of the muscles, loss of the 
skin reflexes of the trunk, the extensor plantar res])onse, loss of sphincter 
control, loss of knee-jerks, etc. Brisk tendon jerks and foot clonus are not 
signs proving organic disease, for these often obtain in the normal subject, 
and they are commonly found in hysteria. The plantar reflexes are often 
absent in hysteria, both when sensibility is normal and when it is lost. 

Among the innumerable symptoms which may be pr(*sent in hystt^ria 
should be mentioned the sensation of a lump in the throat — the “ globus 
hystericus.” Difficulty of swallowing may occur, presumably due to spasm 
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of the OBBophagus. The food, though swallowed, may be again rejected before 
it has pass(‘d the oe8o[))iagus. Vomiting often occurs, and is sometimes severe, 
and may end fatally, with emaciation and acidosis. When dull and depressed, 
the hysteric is often antagonistic to food, and nasal feeding may be required. 
Air swallowing may lead to alarming abdominal distension, with severe 
general symptoms, and it is no uncommon experience to meet with a hysterical 
patient who has had more than one laparotomy performed for the relief of 
urgent symptoms so produced. 

Alteration of thyroid function, in the form of relative hyperthyroidism, 
with line tremor, tachycardia, sweating and even some degree of retraction 
of the lids, was very common in the military cases. Subnormal blood 
pressurfi is almost invariably present. Vasomotor and trophic changes may 
be met with in the paralysed regions, especially when the condition is of 
long standing. Relative cyanosis and mdema may occur, sometimes in 
patciuivS, and these signs were referred to by Charcot as the “ blue oedema ’’ of 
hyst(;ria. Changes in the joints, such as fixity and fibrosis and thinning of 
the skin, wit h ‘‘ satin ’’ change and wasting of the subcutaneous tissues, is 
sometimes seen in the fingers, where the nails may also be “ reeded.” All 
such changes are more common when there is much rigidity, and are explicable, 
at least in ])art. by the impediment to the blood and lymph circulation which 
unvarying rigidity of the muscles and immobility of the limb entail. 

Tremor. — This is a very common symptom, and it often accompanies 
the paralysis and contracture. In its slight forms, it is seen as the broken 
movement which occurs when the affected limb is moved upon command. 
It is not often constant, but is usually evoked by movement and excitement. 
It is usually a fine quick tremor, varying in degree and in time, always in- 
creased and sometiim^s distinctly induced by attention, and when the mind is 
diverted the tremor may cease. Occasionally it may simulate the tremor 
of paralysis agitaus or t hat of disseminate sclerosis so closely as to deceive at 
first sight. Hysttuical tremor, widening in range into what deserves the 
name of clonic spasm, may come in paroxysms under the influence of emotion, 
and may easily pass over into an hysterical fit. 

Hysterical Fits. — Just as emotion is naturally expressed by muscular 
actions, as in the dancing for joy of a happy child, the stamping with rage, 
and the wri[jging of the hands in distress, so the violent emotional discharges 
in hysteria may take the form of paroxysms of movement, always spectacular 
and impressive, but never occurring without the pre.8ence of an audience, 
and never occurring in a condition of sleep. Such attacks often have an 
exciting cause from within or from without, and, commencing perhaps 
mildly, work up into violence, which may be extreme. Rigid fixation of the 
trunk and limbs, often with such a degree of opisthotonus that the body is 
supported upon occiput and heels alone, alternates with wild movements, 
in which the limbs are thrown about with great force and rapidity ; the arms 
strike out, the legs kick, and the head is dashed from side to side. The hair 
and clothes may be torn, the lips and limbs bitten, and any forcible attempt 
to restrain the patient increases the fury of the attack, whereas complete 
neglect, as by the departure of the audience, often causes the attack to cease 
abruptly. These phenomena may alternate with quiet intervals, often 
attended with hallucinations and delirium. Consciousness may be lost, and 
is often much perverted, and usually the patient retains no recollection of the 
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fit. The face may be deeply reddened by holding the breath, but there is 
not the pallor nor the cyanosis of the epileptic attack. There is never conjn- 
gate deviation of the eyes, but there is often severe converging spasm. Th(‘ 
corneal reflex is retained. Tlie pupils may be dilated, or, when there is 
converging spasm, contracted ; but they always react to light. The eyes 
are passively opened with difficulty, for the patient resists. The tongue is 
rarely bitten, though the lips and cheeks may be. The pulse is quickened, 
but there is never that im perceptibility of pulse at the onset of the attack 
which characterises epilepsy. The movements are always purposive, and do 
not show any definite sequence of tonic and clonic spasm. The tendon 
jerks and plantar reflexes are unaltered. There is never incontinence of 
sphincters. There is usually marked diminution of sensibility and a disordered 
gait after the attack. The attack may cease abruptly, and tlu're is not th(‘ 
apathy, headache and sleepiness thereafter which are so frequent in the 
epileptic attack. The hysterical attack can often be cut short by supra- 
orbital pressure, or by faradisra, or by the application of cold water. Thes(‘ 
points will serve to distinguish the hysterical attack from the pure epileptic 
attack ; but it must be carefully borne in mind that the post-epile])tie 
hysterical attack differs in no way but in the associated circumstances from 
the purely hysterical attack. 

Diagnosis. — The general features of hysteria are so definite as to cause 
little difficulty in diagnosis to the medical man who is conversant with them, 
and who appreciates the necessity of considering every case to be one of 
possible organic disease until he has convincing proof that it is one of hysteria. 
A most scrutinous search should be made throughout the organs of the body 
for signs of organic disease. For in some organic diseases of the nervous 
system the early signs may be reasonably suggestive of hysteria ; they may 
come on suddenly as the result of emotion or shock, and may disappear 
rapidly, and, when at their height, may show little in the way of definite 
organic quality. Especially may this occur in disseminate sclerosis, and also 
in subacute combined degeneration, cerebral tumour, and many other organic 
conditions. A further difficulty is introduced by the fact that the presence 
of organic disease may determine true hysterical manifestations, and thus 
hysteria may be coupled on to organic disease. When no organic signs are 
present, due weight must be given to any history of previous signs of hysteria, 
to any causal factor which may have a powerful emotional effect, and to the 
age and personality of the patient. Often the nature of the paralysis and 
disability, and the presence of other associated signs of hysteria, are so evident 
as to leave no possible doubt ; such as the distribution of the paralysis and 
of the anaesthesia, which no possible organic lesion could cause, the non- 
correspondence of paralysis with sensory loss, the prior contraction of the 
antagonist muscles and the broken movement, the contradictory phenomenon, 
the peculiarity of the contractures, and the often fantastic “ constructed ” 
gait, the unilateral blindness, the crossed amblyopia, aphonia, and the 
vomiting. The chief difficulty in diagnosis is the distinction of the early signs 
of organic disease from those of hysteria, especially the early manifestations 
of disseminate sclerosis, and this difficulty can only be overcome by the 
discovery of some definite organic sign of the disease, either in the previous 
history of the patient, such as transient diplopia, amblyopia, or dysuria, or 
the occurrence of similar attacks of paralysis in other parts of the body ; or 
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the presence of some slight though suggestive sign at the time of examination, 
such Jis nystagmus, slight intention tremor, inequality or loss of the abdominal 
skin reflexes and the extensor response in the plantar reflexes. 
r> of hysterical fits from epileptic, vaso-vagal and syncopal 
attacks depends upon a consideration of the circumstances of the occurrence 
of the fit and upon the manner of the fit. These have already been considered 
and are also referred to in the description of epilepsy. Certain valuable points 
ia^distingui8hing'’^hy8terical hemiplegia from that of organic origin are here 
placed in the form of a table : 


Hysterical. 


Organic. 


Vision 


Sc^nsory loss 

Face . 

Paralysis . 
Gait . 


(.’ontracturc 

Ahclomiiial Tcflcx on 
pnralys(‘(l side 
PJantar roilc .v . 
Thigh phenonic’ion 
on sitting up 


Unilateral blindness, or restriction 
of held, or crossed amblyopia. 

Henn:ii\a'slhcr.ia, or stocking and 
glove lo.ss, often <icep. 

Never paralysed ; some times 

shows spasm 

Rarely f oinplete. 

Idle toe.s ar(‘ dropped and the hmt 
is dragged behind, or th.c gait is 
constructed and fantastic. 

Knee usually extended. Foot 
drofijied and inturned. 

Rrisk. 


licniiaiioT)ia. or blindness 
of oj)]J08ite eye (jf ' 
central scotoma, 
lleniiann'sthesia only, i 
usually slight. I 

OfUm paralysed. | 

Often complete. ' 

The foot is swung forward | 
in a half circle. i 

I 

Knee often flexed. Foot : 

pes caviLs. 

Oiminished or lo^t 


Absent or flexor. Ihx tensor. 

Absent. Present. 


Course and Prognosis. — ^Tho mauifestatioiis of hysteria, however 
severe, are practically without danger to life, for it is only a few cases that 
succumb to vomiting and its results. The disease is eminently curable and 
often permanently so, the difficulty being, when a cure is not permanent, 
that the ordering of the patient’s life as regards the necessary education, 
occuf)ation, satisfaction and achievements is not in the hands of the 
physician. The course of the disease is very varied and is often marked 
by partial recovery, followed by relapses. The symptoms may disappear 
suddenly, sometimes as the result of impressive therapeutic measures, some- 
times without any definite cause. Such rapid recovery is more common in 
cases where the symptoms have been of short duration, but it is not to be 
dismissed as impossible, even in cases of very long standing. More often 
gradual improvement occurs, and the symptoms take weeks or months to 
disappear. The prognosis is worse, as regards rapid recovery and the occur- 
rence of relapses, when the general signs of the disease are well marked, when 
the general conditions of health and nutrition are poor, when there is much 
mental dullness which prevents the patient from being dominated by his 
physician, and while litigation is in progress over compensation claims. It 
is also worse the longer the symptoms have been present. Yet I have wit- 
nessed complete and lasting recovery to occur rapidly after almost complete 
paraplegia had caused a patient to be bedridden for seventeen years. Practi- 
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cally all the cases ultimately recover so far as paralysis is concerned. The 
prognosis is rapidly favourable in proportion as definite causes can be traced 
and removed, and as adequate measures for treatment can bo applied in good 
time. 

Treatment. — 1. OeneraL — Where bodily nourishment is poor, and there 
is feebleness and exhaustion from overwork, stress or any other cause, those 
measures calculated to better the condition and to increase weight should be 
employed. Rest in bed, with a liberal mixed diet, is essential. Tonics, 
especially the combination of strychnine and bromides, are most useful, and 
due attention should be paid to securing adequate sleep. Removal from the 
usual surroundings and treatment in a hospital or institution, where isolation 
from business matters, friends and relatives can be secured, is highly advan- 
tageous. i never isolate ray hy8tc‘rical patients, but prefer to treat them in a 
general ward, wlicre the scene enlivens and prevents boredom, and where the 
atmosphere of every patient getting better immediately brightens the pros- 
pect for the patient and enhances the curative power of the measures employed . 

2. Rapid cure hy {suggestion . — The essential method of this treatment is 
for the suggestor to secure the profound liking and confidence of his patient, 
and so dominate his personality that he dare not disobey. The patient is 
brought into that frame of mind in which he both desires and expects to be 
cured. Those who have recently passed through great strain and those who 
are mentally dull are best kept at rest for some considerable time. For them 
to be kept waiting to be cured often brings about a useful increase in the 
desire and expectancy for the result. In this preparation for rapid cure, 
nurses skilled in this method often play so important a part as to make the 
final cure by the physician a matter of complete simplicity. When the 
decision has been made that the time for treatment is ripe, the suggestor 
demonstrates to the patient that he can feel and move the affected region, 
and that he can do so normally and continuously, and that his malady has 
disappeared. This task should be undertaken with det<Traination on the 
part of the suggestor and agreement on the part of the patient, that however 
long the sitting, a completely successful issue must be brought about before 
it is ended. In one particularly difficult case which was under my care, which 
was of long standing, the most able curer of hysteria that I have met com- 
menced his sitting at six o’clock one evening and carried it on continuously 
through the night, giving the patient no rest whatever until well on into the 
following day, when a complete and permanent disappearance of all the 
symptoms occurred. This treatment necessitates infinite resolve, energy 
and patience, and boundless resource and confidence on the part of its appli- 
cator, who must dominate, insist, cajole and bully the patient into complete 
discipline to his commands and instructions, without ever losing his temper, 
without ever losing the esteem of his patient, and without ever failing. The 
precise method of suggestion is immaterial so long as it is strong enough, 
and the line of treatment must be varied according to the mental attitude of 
the patient. All of us have to use those methods which suit our personalities 
and which we individually find successful. We should fail with those methods 
which others find successful. Some of us cannot storm with dignity, nor 
bully and cajole with patience and assurance. Others find it impossible to 
cure hysterical patients by any rapid method. 

Faradism with a strong current is a useful adjunct in suggesting the return 
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of Btnisibility and in initiating movement. The suggeHtor gets rid of the 
scmsory iosa fust, btdore proceeding to attack the paralysis. Such aids as 
electricity may not be necessary to a physician who is endowed with more 
than the ordinary personal force and powers of persuasion. As simple 
examples of this method of treatment, an electrode, placed upon the posterior 
wall of the pharynx in a case of mutism and set alive, will cause the patier 
to shout “ ah.” The electrode is withdrawn and he is commanded to say 
“ ah.” Having thus demonstrated to him that he can make a sound with the 
larynx, he is persuaded and re-educated to talk. Similarly, when there is 
paralysis in tie} foot, faradism is applied to the popliteal nerves, and the patient 
is commanded to watch the movement. He is then persuaded to make the 
same movements voluntarily. This rapid ludhod of treatment has, under 
my observation, proved unvaryingly successful in the hands of every adept 
administrator, and it seems ordy to fail in those few cases in which there is 
mental dulling, and inability of attention and interest, and should, therefore, 
not be applied so long as a ])atient is in this condition. The remarkable 
change which tak«'s place in the mentality, feeling of well-being, appearance 
and manners of the hysterical patient as the immediate result of this rapid 
method of cure is striking. 

3. The psycho analytical method . — Tliis is the logical outcome of Freud’s 
theory of tlie genesis of hysteria. Its aim is to determine the repressed com- 
plexes, the ellect of which in the unconscious mind is interfering with the 
physical working of the brain. Th(‘y are raisc^d into conscious memory by 
the analysis and so freed from exerting their baneful influence, are freely 
discussed between the patient and bis j)hysician, and are interpreted by 
the latter. The result is a purging of the mind and a disappearance of the 
paralysis. I am sure that the success attending the use of this method 
depends largely' upon the personality of its applicator. 


NEURASTHENIA 

Definition. — A condition of pathological weakness without discoverable 
lesion, manifest by too rapid and too great fatigue, physical or mental or both 
tog(‘ther, and by a loss of bodily and mental comfort which the normal person 
possesstiB, by emotional unbalance, and by undue irritability and too great a 
response to some stimuli in the nervous system. Bodily sensations are often 
abnormal, and tend to loom into consciousness unduly and to absorb the 
attention immoderately. There is disability or inability, rather than per- 
version, of function. 

There must be few people who have not experienced such a train of 
symptoms as the above, whether during recovery from acute illness, or as 
tire result of overwork, grief, or disappointment, or following upon physical 
and mental shocks. But usually the defective physical processes which 
allow of the development of these symptoms soon return to the normal, and 
the symptoms are transient and soon forgotten. If, however, the physical 
processes be congenitally defective or weak, or if they are so affected as not 
easily to return to the normal, or if the factors are continuing, then this 
train of symptoms may be lifelong, or may be veeiirrent. or it may require 
special measures of assistance for its eradication. 
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^Etiology.— Neurasthenia may be prenatally installed, and it may run 
in families. The congenital cases, which have been termed “ primary neuras- 
thenia,” usually show symptoms throughout childhood, whicJi become 
aggravated as life goes on. No age is exempt, but the malady is very rare in 
childhood. It appears more commonly after puberty, but has its greatest 
incidence in the third and fourth decades of life, when the stress, responsi- 
bilities and disappointments of life come to their full, and continues common 
so long as these are borne, diminishing almost to a vanishing point in old age. 
It is rather more common in men than in women. Neurasthenia may arise 
without any discoverable causal factor in cases which are certainly not 
congenital. The common factors are : (1) Any conditions of physical ill- 
health whatsoever which may lower the vitality of the nutritional processes. 
(2) Any conditions of education and upbringing which tend to render the 
subject unfit to cope with his environment in life. (3) Absenct' of occupation, 
scope, satisfaction and outlet in life. (4) Physical overwork. (5) Emotional 
stress of every kind is a much more important cause than overwork, according 
to the old saying that “ it is not the work but the worry which kills,” and 
consequently those occupations which involve work at high pressure caus(' 
more of the workers to break down with neurasthenia. (6) Sudden physical 
shocks and frights are potent causes, especially such as may occur in times 
of war, from bombardment, high explosives and aerial attacks. (7) Con- 
tinued conditions of fear, such as may occur after syphilil-ic infection or after 
breaches of the law. 

Nature of Neurasthenia. — The causation of the malady being con- 
cerned either with a congenital defect or with emotional disturbances with 
their provedly potent effect upon endocrine function and metabolism or 
with exhaustion conditions, it is reasonable to regard tlie essent.ial defect as 
a metabolic error in which, from y)erverRion or failure of chemical ]>roces.«;es, 
the normal activation of the physical organs is d(‘f(‘ctive or ])erv(‘i ted. 4'ids 
perversion may be lifelong, as in the congenital cas(*s, or may be very 
rapidly transient, as in the debility which may follow acute illiu'ss, or after 
reaching an extreme degree may return to the normal permanently. As 
regards the nature of the change or what organs are at fault we are entirely 
ignorant. It has been shown ex])erimentally that animals exposed to ref)eated 
frights, as from bombardment, develoj) neurasthenia or “ shell shock,” just 
as do human subjects. Again, some animals in caj)tivity present tliat listless- 
ness, restlessness, inattention, sexlessness, negativism and emaciation, often 
ending in death, in the absence of organic disiarse. which (lari only be described 
as identical with the symptoms of neurasthenia. It is amazing, on the other 
hand, when we consider how many people pass their lives in conditions of 
ill-health, overwork, repeated child-bearing and liarassing troubles and yet 
never lose a sunny temperament, a cJieery optimism, and a boundless 
energy. 

Symptoms. — The onset is never sudden, though there may be an acute 
outburst of symptoms at any time. Even in traumatic cases, the symptoms 
take a few days to appear and thereafter increase in intensity. They com- 
mence with feelings of weakness and exhaustion, and a loss of the sense of 
well-being, and as the days pass fatigue, both ])hysica] and mental, occurs 
after less and less effort, mental depression follows, and every sustained effort 
becomes burdensome. Mental effort too becomes difficult, and there is 
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especial trouble in concentrating. Interest either in work or in pleasures fails. 
Fatigue once produced docs not pass away rapidly with rest, as in normal 
persons, and even sleep brings no refreshment. The sufferer is apt to sink 
into a monotonous condition of irritability and depression, with no desires 
or incentives, thinking only of himself and of his misery. He loses pride 
in his personal appearance, and quite commonly neglects the ordinary rules ni 
personal cleanliness. He has lost the ordinary reactions, both of pleasure and 
of grief. Events may occur which satisfy the whole ambition of his life’s 
work and arouse in the neurasthenic subject hardly a passing interest, or he 
may suffer the loss of one nearest and dearest to him with a selfish ^difference 
which is hardly human. The appetites tend to fail, and sexual power is 
low or may remain entirely absent throughout the course^cf the disease. In 
the worst cases, continuous thought becomes impossible, and any continuous 
action equally so, and this often engenders a bedridden life. The difficulty 
of thought and concentration adds the fear of mental breakdown to the 
patient’s misery, and he often has causeless terrors of impending evil or ruin. 
He cannot bear to be alone, or in a crowd. He cannot bear to be in a closed 
space, or he has the terror of death when in an open space. To rerjove him 
from his home and friends will make his illness irrecoverable. To cross the 
road alone is too dangerous for him. Such “ phobias ” may be multiplied 
indefinitely ; claustrophobia (closed space) and agoraphobia (open space) 
are two of the commonly occurring varieties. There is never any serious 
change in the moral sense, and the neurasthenic patient is never led by his 
illness into acts of shameless crime or even to slight infraction of the moral 
law ; but he is apt to become peevish, fretful, fault-finding, and supremely 
and childishly selfish and unreasonable. Nor does the neurasthenic person 
in my experience often fall into drug addiction. For the most, he is hope- 
lessly valetudinarian according to his lights. 

Parwsfhesia . — Sensations of bodily discomfort uve always present, and 
these may be vagut* and general or they may be localised. When vague and 
general, they may be both described and explained by lack of the feeling of 
bodily comfort which we in health possess — the satisfaction after a meal, the 
comfortable tiredness after healthy exercise and the pleasure of repose, the 
exhilarating feeling which accompanies work done and pleasures enjoyed, 
and which the anticipation of events brings. The feeling of fatigue is dis- 
tressful, the body vaguely aches in general, and comfortable repose is out of 
the question. Cephalic sensations are the most usual of the local parcesthesias. 
These are described as a sense of weight or pressure upon the head, or as an 
aching tightness, especially apt to affect the back of the neck, and they come 
on with any effort, mental or physical. They are never described as pain, 
but as something worse and less bearable than pain. As a matter of fact, 
the neurasthenic patient bears actual pain with more fortitude than does the 
normal subject, and will sometimes volunteer that pain relieves him. Spinal 
discomfort, in the form of the back which always aches and is never out of 
consciousness, is frequent. Abdominal sensations are so usual as to have 
given origin among the ancients to the term “ hypochondria.” 

Circidatory disturbances . — The blood- pressure is invariably low. I am 
of opinion that a high blood- pressure is incompatible with the develop- 
ment of neurasthenia. The low blood- pressure often entails sensations of 
giddiness, especially on sudden alterations of position, and is perhaps respon- 
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sible for the cold, moist, bluish skin often seen in the extremities, and fox 
the facial pallor and unhealthy appearance. 

Some of the patients, particularly those of the traumatic group, may show 
definite signs of hyperthyroidism, and perhaps tremors occurring in this 
disease are always of this nature. 1 have seen every gradation between a 
pure neurasthenia and a definite Graves’s disease. Loss of appetite is usual, 
or the appetite may be capricious — to-day ravenous and gone to-morrow. 
Discomfort after meals and anorexia are frequent, and when severe may lead 
to great emaciation, such as may seem only compatible with serious organic 
disease. There is more or less insomnia, or distressful dreams and nightmare, 
after which the patient awakes still more weary and depressed. The morning 
is the worst period of the day with all neurasthenic subjects, and sometlineh 
as the day goes on life becomes relatively tolerable. Neiirastlumia is not 
infrequently associated with hysterical manifestation, which is not surprising, 
considering that so many causal factors, such as emotional u}>set, overstrain, 
fright, injury, etc., are common to the two diseases. In some cases th(} sym]> 
horns of these two conditions are so intimately blended that the patients rnigfii 
with equal justice be placed in the category of neiirastluuiia or of hysteria. 

There are no objective signs in the nervous system, and the pres(*iice of 
any such signs should at once call into question this diagnosis. Every degre( 
of the disease may exist. The slighter forms when transient an! often 
expressed when we are tired out, overwrought and want a holiday ; and 
when permanent, pass as individualities of temperament, or as gloomy 
irritable and complaining disposition. The subjects of tlie slighter forms, 
especially of congenital neurasthenia, may be ra]>able of very brilliant work 
and accomplishments. In its severest forms, neurastlienia may la[)se into a 
condition in which all effort, mental and physical, becomes impossible, and the 
patient is bedridden and practically amentic. In this state there may be 
much negativism. Food is often refused and tliere may be eoiistant vomiting, 
and the dejecta may be passed into the bed. 

The term “ psych asthenia ” is in frequent use for those cases in which the* 
manifestations are upon the mental side only. As every gradation occurs 
between these cases and those in which the symptoms are mainly physical, 
there seems to be no reason for regarding psychasthenia as other than a 
variety of neurasthenia. 

Diagnosis. — With reasonable care and a sufficiently broad outlook, the 
diagnosis of neurasthenia presents no peculiar difficulties, (*xcept in the 
possible vagueness of the early symptoms. For the causes are, as a rule, 
definite and conspicuous, and the symptoms when well marked an‘ pathog- 
nomonic, and there is a complete absence of any organic sign. Before onUu- 
ing upon a diagnosis of this malady, it should be fully realised that the loss 
of bodily feelings of well-being, and the easy fatigue and incapacity which 
charaebirise it, may be expressions of many organic disf^ases, and that tliese 
are also very prevalent as early symptoms of mental diseases. A careful 
search should therefore be made not on one occasion only, but repeatedly, 
for signs of organic disease. Addison’s disease, when occurring in a fair 
subject without conspicuous pigmentation, has been repeatedly mistaken for 
neurasthenia, but can be at onc<i distinguished by the extremely low blood- 
pressure. Any occult disease which interferes with bodily metabolism may 
produce neuraathenia-like symptoms. Those concerned with life assurance 
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are of opinion that tuberculosis in its earlier stages, and under the name of 
neurasthenia, often comes before them, but from the side of neurology 1 
have not come across this error in diagnosis. Tumours of the brain, when 
involving the frontal and the temporal lobes, may cause little in the way of 
general intracranial symptoms, but marked symptoms of inattention, dullness 
and incapacity such as may be attributed to neurasthenia. The distinction 
here is to be made by repeated examination of the optic discs for definite 
signs of intracranial tumour. General paralysis of the insane often com- 
mences with depression, bodily discomfort and incapacity for sustained 
exertion. Examination of the blood and cerebro-spinal fluid will settle the 
diagnosis. The distinction for the early stages of clironic insanity may be so 
diliicult as to be well-nigh impossible. The circumstances of the individual 
case and the pr(iscnce of a definite cause for neurastnenia are important 
aids. The presence of exaltation and grandiose states excludes neurasthenia, 

OL<*>.^^.flrasthc.nic ,is ever exalted or grandiose. Moral degeneration, 
as shown by shamelessness and criminal acts, always excludes neurastlxerLia, 
as does also any df^finit^' delusion. Tlie disui> ’tion from hysteria is simple, 
for the symptoms of the two maladies are quite diflerent. They, hoi^ever, 
frequently coc'xist. 

Course and Prognosis. — In all ca8^*s except the congenital ones, the 
prognosis as to both life and eup* is good, and (‘ven wlem the disease is con- 
genital it may be greatly benefiUai. Many men and women are mildly 
neurasthenic for years, and yet do their duty in the world, and not infre- 
quently a great work. Much of the world’s work has been done by invalids, 
many of them congenital neurasthenics. The usual ev(mt is gradual im- 
provement so soon as rtunovable factors can be eradicated and appropriate 
treuituKUit applied. In the ih urasthenia which may follow acute illness, 
r<‘co\ ('ry is usually rapid and j.enuanent. The danger of recurrence is con- 
siderable where causal factors remain activiy in congenital cas(‘8, and in the 
cases in which tln re have been many previous breakdowns. 

Treatment. — Prophylactic . — Those children who may be handicap])ed by 
a defective h<‘ritag(‘ should be guarded during tbeir development by the 
paying of strict attention to moral and physical hygiene, and to education, 
disciplim- and occu])ation. When later they enter actively into more 
strenuous work, limitation of mental and physical exertion should l)e in- 
sisted on, and anxiety and worry avoided. Hi'althy sports of all kinds are 
advantageous. In cases in which grief, fright or accident has severely shaken 
a person, rest and qui('t with careful attention to nutrition, and an abrogation 
of all work and rr>sponsibility and the securing of adequate sleep, are certainly 
in<‘asures likely to avert neurasthenia. This prophylaxis is too often omitted 
after accidents and injuries, and when applied it should not be discontinued 
too soon. 

Curative. — Rest, both physical and mental, the securing of peaceful 
sleep, the restoring of appetiUi, careful feeding, and the administration of 
stimulants, in the form of strychnine, glycerophosphates and thyroid pre- 
parations, together wutli the bromides, which by cutting off the edge of the 
discomfort lessen the? distress, are the most important measures. The 
patient always improves more rapidly when nursed by strangers knowledge- 
able in his malady, and away from his own home. But isolation as laid down 
in the Weir-Mitchell treatment is strongly to be deprecated, except in rare 
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and special cases. Far better surround him with a wise, sympathetic and 
changing audience, to whom he can lay bare his troubles, and who are able 
to take his mind from himself. Again, the nature of tlic rest to be ordered 
is a matter for careful consideration. In exhaustion conditions, complete 
rest in bed is grateful to the patient and should always be adopted. To 
some people, however, idleness is torture, and to give them rest you must 
give them something to do. Inanition is one of the chief pcrpetuators of 
neurasthenia, and some cases are only to bo cured by putting them back 
to work by degrees, and with encouragement and medicinal aid. 

Massage is very useful in those patients who like it, and are soothed and 
comforted thereby. Its physical effect is important, and it serves both 
to pass time and to satisfy the patient that something active is being done 
for him. The personality of the applicator is, therefore, by no means 
negligible. To those patients who hate being touched and, therefore, dislike 
massage, it does more harm than good. Hydrotherapy and electrotherapy 
are useful, provided they are not distasteful to the patient. Organotlierapy 
has been much vaunted and greatly employed. It is certain that all of 
the preparations which have been used, both orally and by injection, are 
stimulants of metabolism and, therefore, are useful. That they have any 
specific effect upon neurasthenia is far from proved. Some of them owe their 
value entirely to the thyroid content, usually very insufficient. 

The patient should always be kept under observation and strict treatment 
until there is some sign of improvement. It is a mistake to order forthwith 
a change of air and scene when the patient is not well enough to make any 
advantage of it ; often such a course will aggravate the malady. Once 
improving steadily, such measures arc of great value, and in proportion to 
the joy of anticipation and the satisfaction that they may bring. 

James Collier. 


LOCAL LESIONS OF THE SPINAL CORD 
COMPRESSION OF THE SPINAL CORD 

In compression the lumen of the spmal canal is reduced in a small ])art of 
its vertical extent, and the spinal cord is injured at this point, either directly 
by pressure, or indirectly by interference with its vascular supply. With 
the exception of acuto inflammation of the membranes, all the extramedullary 
lesions of tlie si)inal cord come under this heading. Trie characteristic 
clinical feature of coin])ression is the combination of two sets of phenomena : 
local or root symptoms in those region.s snp]>lierl ]>y the roots arising from 
the cord at the level of the lesion, and remote or cord symptoms due to 
interruption of the conducting patlis in the white matter. It is convenient 
to divide this subject into two parts — slow compression and compression of 
rapid onset. 

Slow Comi ression 

The commonest causes are tulicrculous spinal caries, vertebral tumours, 
meningeal tumours and cysts j rarer causes are aneurysm, gumma, leuksemia. 
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Hodgkin’s disease, Paget’s disease, syphilitic caries, spondylitis deiormans, 
and other chronic inflamraations of the bones and joints of the spine. 

Etiology and Pathology. — ]. Tuberculous spinal caries {Potfs disease). 
— is the iiiost frequent cause, of .slow cpinp rn MlQfl- H' occurs 
most ofT'Cn in cl iirdreD. but Is common in a du lts, and may begin l ate in 
Signs of injury to tlie cord develop in about 1 case in 20, and 
are usually prec(ided by obYiou^i.dsfenaifiy thc.epine ; but in many catees 
they appear before disease of the bone is suspected. Rarely paralysis 
comes on for the first time in an adult who has had a curvature since 
childhood. 

The cord may be damaged by direct pressure of displaced bone* or by an 
absceas _b^eatLL jJie^ periosteum of the diseased vertebrae ; but in almost all 
cases the in] ury is indirect, and results from oedema of the cord, arising from 
interference with its blood supply by tuberculous granulation tissue, which 
forms on the outer surface of the dura mater and fi.lls the epidural space 
(pachymeningitis externa). The functions of the cord may be temporarily 
deranged for long periods by this oedema, without permanent damage 
to the nery^uus tissues ; iicnce, when the disease is cured, the oedema 
subsides and tlie cord recovers. In cases of greater severity necrosis 
of the nervous structures follows thrombosis of the vessels, or prolonged 
pressure causes atrophy of nerve roots, and complete recovery is im- 
possible. 

2. Twnours of the vertebral co/<i//4M.~-Vertebral tumours are about twice 

as corrunoii as all the oth(T forms of extramedullary tumours together, and 
almost all of them are malignant. Carcinoma is always secondary, and is a 
frequent and distressing complication of cancer elsewhere. A very small 
jjriinary carcinoma, e.(j. of the })reast, thyroid or prostate, may produce exten- 
sive disease of the vertebrae, and signs of compression may appear before the 
existence of the primary growth is suspected. Ou ^he other hand, they may 
appear several years after complete removal of the primary growth, and may 
be the first evidence of a recurrence. Sarcoma, the commonest form of 
j)riinary growth, begins in the bone or periosteum of the bodies or laminae, 
often in several at once, or simultaneously at different levels. Secondary 
sai'cum<i by mtUeslaMs from sarroma vlsv\Nhere, or by direct extension 

from a growl h in mughbouring soft f)arts, e.g. of tumours in the mediastinal 
and retro-peritoneal S])aces. 

The growth of vertebral tumours is usually rapid, and extensive portions 
(jf tiie spinal column may be completely destroyed. The cord is compressed 
by the growtJi itself, by displaced bone, or by a process of the growth which 
invades the spinal canal through an intervertebral foramen. As a rule, the 
dura mater sets bounds to its inward extension. Benign tumours p.f the 
spine are jure. They usually grow forwards, but occasionally an osteoma, 
a chondroina, or an exostosis produces signs of compression. 

3. Meningeal tumours. — These are divided into two groups — intradural 
and extradural. The first are twice as common as the latter, and more than 
half of tliem arc simple, cncapsuled, and easily removable. Myxoma, fibroma, 
sarcoma, endothelioma, and psammoma are common. Other forms are 
rare. In mosi- cases iiiey ITe posteiibr or postero-lateral to the cord, and 
are seen when the cord is exposed by laminectomy; but in a few cases they 
lie in front aud may escape detection. 
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Sarcom«a is the coinmonest extrndui.ii luniDur. It is souietiiiies cii- 
capsuled, but more often it is a diffuse growth difficult to remove. 

These tumours usually grow very slowly, and several years may ela])se 
between the onset of the first symptom and the time when an accurate 
diagnosis can be made. They do not invade the substance of the cord, nor 
penetrate the dura, nor give rise to metasfases. 

4. Cysts. — Cysts, parasitic and non-parasitic, may compress tin' cord 
and produce symptoms indistinguishable from those of solid tumours. In 
some countries hydatid cysts form a high jiroportion of all spinal tumours. 
They may invade the spinal canal from adjacent soft ]>arts or from the verte- 
brae, or arise primarily in the membranes, 'bhey are often multi]de, and 
are nearly always extradural. Cysticercus cysts, which are very rare, are 
usually single and intradural. Non-parasitic cysts are collections of fluid 
contained within slightly thichened adherent membranes. They are among 
the most frequent of spinal tumours. Tlu'v are most likely a result of 
circumscribed inflammation of the })ia-arac}inoid, and have been known to 
follow an injury; but their sotiology is ob.scure. The cyst is often oj)ened 
inadWffcnOy during operation, and the only evidence of its former j^resenee 
is flattening of the cord and atro])hv of the nerve roots at the point where a 
solid tumour was expected. Sometimes the position of the cyst can be 
inferred at operation, from the absence of normal pulsation below it. On 
puncturing the membranes in this })osition fluid esca})cs undtT pressure, and 
the pulsations reappear. The name meningitis serosa circumscripta is applied 
to this condition. 

5. Aneurysm of the aorta is a rare bui well-known cause of 8]>inal com- 
pression. The dorsal region is most often aflected, three or four vertebral 
bodies being slowly eroded until the dura mater is ex]) 08 cd. lUi]‘>turc into 
the spinal canal has been oliservcd. 

6. Syphilitic caries . — Gummata and caseous masses of syphilitic orij^in 
in the bones of the spine may cause a comlilion not unlike that of tuberculous 
caries. It is very rare, and usually occurs in the cervical region wlicre the 
cord may be compressed. 

S)miptoms.— Extr^uuuaj. Compression.- Local or root symptoms . — 
Fain in parts supplied by tbe sensory roots arising from tiie (‘ord at the level 
of the lesion is often the first symptom. It may be a dull aclie, a feeling 
of con.striction, a siiarj) cTllttrrg^'parnT^ pain so severe as to be almost un- 
/iTearablc. It is often brought on or greatiy increased by movement of the 
7«^ine or by couglnng. 'I'he skin in the painful area is sometimes hypi'r- 
seniitive at first, but very soon its sensibility is diminished, whih' tli(^ ])ain8 
ptrsist (anaBsthesia dolorosa). Tbe nerve trunks arc not tender as in ordinary 
neuralgia. Severe pains are r«arcly absent in cases of vert<*bral tumour. 
In spinal caries they are usually absent or slight. Injury to th(' motor cells 
or anterior roots leads to weakness, wasting and loss of tone in tbe corre- 
sponding muscles. In some cases root symptoms are absent throughout 
the course of the disease, and the first cflecis of compression are referable 
to interruption of the conducting paths in the cord. 

Remote or cord syrupUmis. — Although ail Iho Irai'ts ar<‘ submitted to 
the same degree of compression, their functions are not inifiaircd at the same 
time. While variations are common, the symptoms usually arise in the 
following order : first weakness and spasticity in the lower limbs, then im- 
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painiioiit of aensation, position and passive movement, temperature, ])ain 
and touch being affected in this order. Defective sphincter control often 
f)recedes and sometimes follows sensory loss. 

Motor symptoms. — fnteiTuption of the pyramidal tracts produces spastic 
paraplegia in parts below the lesion. The clinical features are — (1 ) diminu- 
tion of voluntary power ; (2) alterations in the amount and distribution 
niusole tone and in the attitude of the limbs ; (3) changes in the tendon 
and skin reflexes ; (4) the occ\irrence of certain involuntary and reflex 
movements. 

I'o understand the [)henoniena of s])astic })araph'.gia it is essential to 
remember that the muscles of the lower limb are divided into two distinct 
groups— the flexors and the extensors — and that the muscles which dorsiflex 
the foot and toes are physiologically flexors, while the corresponding plantar 
jl(‘,xors are extensors. In all that follows these important muscles will be 
grouped according to this nomeaiclature. 

1. Loss of voluntary ])ower varies from slight weakness c<f one group of 
museles to comydete paralvsis of both limbs, and d(‘})ends on the degree of 
damage to the ])yramidal tracts. It usuallv begins in the distal segments 
of the limb, and is greater in the flexois than in the extensors. 

2. The tone in all tin muscles increases early, and is greatest in the ex- 
tensors. Hence an early symptom is general stifiness of the limbs, especially 
a diflieultv in flexing tliem. If tlie limbs are bandied pas.sivcly, the resistance 
to flexion is found to b(‘ greater than to extension. As ])ower diminishes 
sj)asti(*ity increases, until at h-ngfh the limbs an^ liehi con.stantly in an 
attitude of complete extension. This combination of weakness and spasticity 
with mxtended lower limbs is known as “ y)araplegia in extension.’' 

3. Exaggeration of the t(*ndoii reflexes Is a constant early sign. The 
abdominal ri^flexes b(*low the level of the lesion and the cremasteric reflexes 
are lost early. Th(‘ normal plantar reflex is also lost, and is replaced by a 
diflerent kind of reflex — Babinski’s sign, the ‘‘ extensor ” ydantar response. 

Ah t}H‘ damage to the cord increases, and wlien certain extra-pyramidal 
motor tracts are aflocted, the extensor muscles gradually lose their tone, 
for whic li eonnoctions with the brain-stem through these extra-y^iyramidal 
tracts lire, essential, while the tone in the flexor muscles, which depends on 
a rellex arc wliich is ])urely spinal, is retained. The result is that the knee- 
and ankle-j(U‘ks, which iiulicate tone in extensor muscles, are lost while the 
reflexes from fl('Xor muschw (hamstring-jerks) persist. At the same time, 
in some cases, tlie limbs are gradually drawm up by the unopposed action of 
the flexors. Tliis eoinbination of weakness and symstieity with flexed lower 
limbs is known as “ ])aray)legla in flexion.” At first the flexed position is 
occasional — flexor sjxvsrns — later it becomes constant, but is still due entirely 
to excess of tone in the flexors. Finally, contracture^s occur in the muscles, 
and the deformity becomes y>crmanent. In many cases of compression 
tlie stage of ])aray)legia in extension gradually mergeii into one of complete 
flaccidity of all the muscles, without the occurrence of parayilegia in flexion, 
and all the tendon reflexes are lost. 

4. Wliile the limbs are still rigid in extension, the commonest involuntary 
movement is a syiontaneons clonus of the extensor muscles, in wliich the 
wh( ' limb trembles as it does when ankle clonus is elicited in a ease with 
marki'd spasticity. In the later stages, where the extensor muscles are 
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beginning to lose tlieir tone, a new kind of movement appears, in wliicli tin; 
limbs are drawn up suddenly from time to time by an involuntary contraction 
of the flexor muscles — flexor spasms. Further, by appropriate stimulation 
many reflex movements can be produced in the paralysed limbs. The most 
important of these is the “ flexion reflex of the lower limb.” It is elicited 
most easily by stimulating the outer border of the sole by firm pressure or a 
pin-prick, and in its complete form consists in flexion of the hip and knee, 
dorsiflexion of the foot, and an upward movement — so-called extension but 
physiological flexion — of the great toe. Wlien the damage to the motor 
tracts is slight, when the limbs are rigid in extension and the movement of 
flexion is prevented by the hypertonus of the extensors, or when almost 
all reflex activity has disappeared, the reflex appears in its minimal form. 
A part of this minimal response is an “ extension ” of the great toe. The 
normal plantar response is obtained from the sole alone. The pathological 
reflex, of which the extensor ” response is a part, may be obtained not only 
from the sole, but when well develo[)ed by stimulating the skin and deeper 
structures on any part of the lower limb. In the light of this the nature of 
many reflexes whicli have been described as isolated signs of pyramidal 
tract disease, e.g. the “ extensor ’’ plantar response, Oppenheim’s and 
Gordon’s signs, and many others, becomes clear. In all of them a stimulus 
is applied to some part ot t.he lower limb, and the res])oiise is a flexion Jeflex, 
whose most obvious component is “ extension ” of the great toe. It is 
unfortunate that the term “ extensor response ” is commonly used to describe 
a movement whicli is physiologically one of flexion. 

Sensory syrnpiorns . — Sensory loss may appear first in the area siippUed 
by the roots arising from the cord at the level of the lesion, or in parts below. 
As a rule motor disturbance is severe before any remote sensory loss is found. 
In some cases, especially of spinal caries, the limbs are completely paralysed 
before sensation is allected. The reverse condition, severe sensory loss with 
slight motor disturbance, does not occur in compression. Remote sensory 
loss appears first in one of two positions. In most cases the soles first become 
less sensitive, then the legs, and later the thighs. In a smaller number the 
loss appears first over the lower sacral segments, and extends uj»wards in 
segmental progression. Wlien both sides are equally compressed all forms 
of sensation may suffer equally ; but in most cases position and })asd ve move- 
ment, temperature, pain and touch are impaired in this order. 

If one side of the cord is more afltccted than the other the signs are those 
of a moclified Brown-Sequard syndrome with the superficial sensory loss 
greatest in the limb in which most power is retained, and loss of position 
and passive movement greatest in the weaker limb. Ultimately, whaf ev(!r 
the order of loss at the beginning, as the compression increases, seirsation 
of all kinds is diminished or lost in all parts below the lesion. In exceptional 
cases the skin in the distribution of the lowest sacral segments retains its 
sensibility wdien the loss in all other parts below tlie lesion is severe. Such a 
distribution of sensory loss suggests a lesion damaging the more mesial 
fibres of the sensory path. Occasionally the onset of symptoms in extra- 
medullary compression is rapid, and severe paraplegia develops in a few days. 
This is seen most often i n cases of sarcoma of the mediastinal or retro-peritoneal 
spaces where the growth, which has infiltrated one or more V(U‘tebral bodies, 
surrounds the dura and produces oedema of the cord In cases of rapid 
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onset tlie limbs arc flaccid from the beginning, and the tendon jerks are 
diminished or lost. 

Intradural Compression. — When the pressure is equal on both sides of 
the cord, the vsymptoms are the same as in extradural compression. If one side 
is affected before the other, as by tumours growing from a nerve root, the 
symptoms are at first unilateral, and in many cases spasticity and weakness 
are confined for a long time to the lower limb on the same side as the tumour. 
Occasionally alteiations in subjective sensation (parnesthesiai) in the limb of 
the opposite side precede motor symptoms by a considerable interval, 
and form the grounds for the patient’s first complaint. 

At a later stage the following characteristic syndrome appears : 

1. A band of sensory loss, on the side of the tumour in an area corre- 
sponding to the distribution of the sensory roots arising from the cord at the 
level of the lesion, often with root pains in the same area. 

2. Weakness and spasticity confined to or greatest in the limb on the 
same side (pressure on the pyramidal tract). 

3. Diminished sensibility to temperature, pain, and touch on tlie opposite 
side (pressure on the crossed sensory tracts). 

4. Impairment of tlie sense of position and passive movement in the 
weaker limb (pressure on uncrossed sensory tracts in the posterior 
columns). 

As the comj)ression increases both limbs become weak, spastic and in- 
sensitive, and the symptoms progress as in extradural compression. Examina- 
tion of the cerebro-spinal fluid often reveals a condition which is practically 
pathognomonic of compression — the loculation syndrome. This consists, in 
its coinplcro form, in an increase in the anioniP of albumin with absence of 
or slight increase in the number of cells, and a yellow colour ( xaitthoc hronxia) 
in tlie fluid. The normal amount of albumin is about 0*025 per cent. In 
com])ression it is often increased a hundredfold or more, and readings above 
1 per cent, are very common. A low cell count and O’l per cent, of albumin 
is very strong evidence of compression, and as the amount increases the diag- 
nosis becomes more certain. Xantiiochromia is common; but it occurs m 
other conditions, and its value as a sign is shght. These changes are found 
in the fluid only below the site of compression. 

Diagnosis. — A complete diagnosis establishes — (1) the existence of 
comjuession ; (2) its situation ; (3) its palliologirul nature. 

1. When signs of iTijiiry to the cord or nerve roots are found associated 
wuth disease of the spine at a compatible level the diagnosis is obvious. 
When root pains are the only symptom the diagnosis is difficult. They are 
often falsely interpreted as referred pains, or as indications of disease in the 
painful part itself. Thus angina j)ectjoris, gall-stones, plc^risj^, renal_ colic, 
liip-joij^jliaease and other painful conditions liave been diagnosed, and 
unnecessary operations have been performed. Pain of root distribution 
should always arouse suspicion, and provoke a careful examination of the 
spine and of the nervous system. 

If the signs are those of spastic paraplegia, sjiinal syphilis, disseminate 
sclerosis, syringomyelia and amyotrophic lateral sclerosis must be excluded. 
Jn almost every case this can he done in one stroke by examination of the cerebro- 
spinal fluid. Patients with removable spinal tumours are still allowed to 
develop incurable paralysis, because this examination is not made. Such 
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an omission in a case of paraplegia of doubtful origin amounts to neglect. 
The loculalioii syiulrome in the fluid is almost pathognomonic. It is never 
[absent in chronic cases, and is never found in any of the focal or system 
diseases, for which compression might be mistalo'n. 

Spinal syphilis is detected by examination of the blood and cerebro- 
spinal fluid. Valuable time may be lost, however, or an irretrievable error 
made, when the blood of a patient with a removable tumour happens to react 
povsitively to Wassermann’s test. In a series of cases o])erat-ed upon by 
Sargent at the National Hospital, the reaction was positive in four patients 
from whom a non-syphilitic tumour was removed. 

Disseminate sclerosis may present the picture of progressive spastic 
paraplegia with considerable sensory loss, and confusion between it and 
compression by slowly growing tumours is common, each disease being 
mistaken for the other. The more serious error is to mistake the curable 
for the incurable disease. It is ad visa blelp feel dissatisfied with the diagnosis 
of disseminate sclerosis, so long as the symptonis are purely spinal, and to 
re-examiheTIie patient at intervals in the hope of finding evidence of a simple 
tumour. The transient nature of the early symptoms and the presence of 
signs of cranial nerve troubles serve to distinguish disseminate sclerosis in 
most cases. Shght nystagmus must not be accepted as decisive evidence 
against tumour, as it is common in compression, especially of the cervical 
region. 

Amyotropliic lateral sclerosis simulates compression in the cervical 
region, in that wasting in the muscles of the hands and arms is associated with 
signs of spastic paraplegia in the lower limbs; but is distinguished by ex- 
aggeration of the tendon reflexes in the wasted arms, by fibrillary tremors 
in the muscles, and by the absence of objective sensory disturbances. 

Syringomyelia is easily recognised by the characteristic sensory changes. 
Dissociation of sensation to the degree which is common in this disease is 
never seen in extra-medullary lesions. 

2. Segmental Diagnosis. — As the motor sensory and reflex functions of 
each segment of the cord are known, the level of the lesion can lie deduced by 
noting the highest point at which these functions are imjiaired. 

Motor locMlisaiiori- segment of the cord contains nuclei for several 

muscles, and most muscles receive nerve fibres from more than one root ; 
but as each muscle seems to have one main root of supply, the weakness, 
wasting and loss of tone vary in distribution with the segnu nt atTcctefl. 
The muscles which suffer most when the corresponding segment is damaged 
are named hereunder : 

C^, Supraspinatus, infraspinatuK. 6^. Biceps, delLeid, brachialis anticas, sup- 
iuator longus. Pronators of forearm. Tricejm, extensors of wrist 
and fingers. Flexors of wrist and fingers. />,. Small muscles of the 
hand. Intercostal muscles. Muscles of abdominal wall. Dy. L^. 

lllo-psoas (mainly L.^). L-y Adductors of thigh. L^. Abductors of thigh, 
extensors of knee. Lr^. Hamstrings. Si. Glutei — calf muacles. S^. Anterior 
tibial muscles — peronei — small muscles of foot. 

Wasting of the muscles in an iiit(‘rcoslal space is a valuable guide, as the 
muscles of each space are innervated from one segment alone. If the lesion 
is at the level of the ninth dorsal segment the rectus abdominis is paralysed 
below a point about an inch above the umbilicus. In such a case, when an 
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attempt is made to rise from the lying to the sitting position, the upper part 
<*ootract8 and the umbilicus is drawn upwards (excursion of the umbilicus). 
If the lesion is at the twelfth dorsal segment the entire rectus contracts, 
but the iliac regions bulge, owing to paralysis of the lower part of the oblique 
muscles. 

Localisation by clia'nges in the reflexes . — Above the lesion the reflexes are 
normal, at its level they are diminished or lost, below it the skin reflexes aie 
diminished or lost, and the tendon reflexes are exaggerated. The segments on 
whicli imuortanl reflexes depend are ; 

Biceps and supinator-jerks. G^^,. Pronator- jerks. Cr.. Triceps- jerks. iX.,.,. 
Abdominal reflexes. L.. Cremaster reflexes. L^. Knee-jerks. Ankle- 
jerks. S.j. Plantar reflexes. 

Sensory localisatio7i.—T\\e, sensory areas supplied by each segment of the 
eord are shown in the accompanying diagram {p. 1598). Pioot pains in the dis- 
1 rihution of one or more of these areas form a ,sun‘ guide to the aflected segment. 
When they are absent, the level of the lesion is determined by ascertaining the 
highest point at which sensation is impaired. Very often when the two sides 
of the cord are compressed unequally the anaesthesia is confined to one side, 
or extimds higher on one; side than on the other. In these cases, when the 
seginentnl diagnosis is made from the sonsrtpy signs alone, tlie lesion, a tumour 
for example, is found several segments higher than the point indicated by the 
signs. The U])perinost limit of sensory loss in these circumstances does not 
correspond with posterior roots injured by the tumour- if it did, the localisa- 
tion would be accurate — but is a result of interru]>tion of the smisory patiis 
in the cord, and the discrepancy in the signs is due to the ohiique course 
taken by the sensory fibres in crossing the cord. In the mid-dorsal region 
the decussation for pain and temperature is complete one segment above the 
point of entry of the root conveying tliese impressions to the cord, that for 
toueb in two segments. As the cord is ascended, crossing takes place more 
slowly, until in the upper cervical region impulses wliieh enter together in one 
root asetmd on the same side of the cord for five or six segments before all of 
r liern reacli the opposite side. At all levels pain crosses soonest, then cold, 
i iien heat, and touch slowest of all. 

Tt follows that in unilateral lesions the upper level of the anaesthesia 
on tiie opposite side of the body, caused by injury to sensory paths in the 
cord, is below the segmimtal level of the injury. Also that the level is higher 
for one form tlian anotlier. The fibres which cross slowdy escape by ascend- 
ing hevond the lesion on the uninjured side before they cross, while those 
whicli cross quickly arc caught after crossing. Hence the level of sensory 
loss is highest for pain and lowest for touch, with temperature intermediate. 
Occasionally the tumour is found below the level predicted. In these cases 
the functions of the segments above the lesion are impaired by oedema. 

Surface anatomy. — If the cord is to be exposed at the level of the affected 
sogrmmts their relation to the spinous processes of the vertebrae must be 
known. This is obtained as follows : In the cervical region to the number 
of the spine add I-— the fifth cervical spine lies over the sixth cervical seg- 
ment ; to the number of the upper five dorsal s])ine8 add 2 — the fourth dorsal 
s{)ine lies over the sixth dorsal segment ; down to the tenth dorsal spine add 
3_^-the tenth dorsal spine covers the, first lumbar segment. The eleventh 
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dorsal spine corresponds to the third lumbar segment, and the twelftli to the 
first sacral. The cord terminates just above the level (^f the first lumbar 
spine. 

Intrathecal injection oflipiodol . — The upper level of a lesion which narrows 



Fia. IIT). — Diagram of cutaneous areas of posterior nerve roots (after Collier and 

Pur VOS Stewart). 


or obliterates the lumen of the spinal canal can be ascertained by injecting 
lipiodol through the occipito-atlantoid ligament into the subarachnoid space. 
The lipiodol falls rapidly to the point of constriction, where it is arrestt‘d 
and can be seen clearly by X-rays. If there is no constriction it falls to the 
dural cul-de-sac, where it remains indefinitely and does no harm. Thia 
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procedure ib of great practical value when the existence of a compressive 
h'Hion or its exact siti', is in doubt. 

3. Diaonosis of the Cause of CoMPFiESSioN. -Wln ii spasiic }*iii'aplegia 
develops in a patient who is known to sufier from spinal caries^ the cause is 
obvious; but when it precedes the appearance of signs of bone disease the 
iliagiiosis is difficult. In all cases of compression the spine must be examined 
repeatedly for deformity, tenderness and limitation of movement. If tender - 
ness is found constantly in the same place, and the nervous symptoms are 
compatible with disease of the underlying segments, disease of the bones is 
almost certain. In young persons disease of the spine is usually in. 

adults caries is al soothe ■ TDiirmOTest -cans^' ; b ilf "tuino urs of the spine and 
aneurysm must be excluded. Severe root pains are rare in caries but are 
the rule in vertebral ncw-growths. An aneurysm would present other signs. 
An X-ray picture will usually demonstrate the presence and nature of the 
bone disease. 

Vertebral tumours . — When root pains occur in a patient with malignant 
disease, or from whom a malignant growth has been removed, the diagnosis is 
clear. Mistakes are easily made when pains are the first symptom, as their 
root origin is not recognised. Diminished sensibility in the painful area 
indicates the nature of tlie pain, and this directs attention to the spine, where 
tenderness or deformity is discovered. As most vertebral tumours are 
secondary^, the next step is to examine the parts where carcinoma is common, 
reihembering that a small primary growth, e.g. in the breast, thyroid or 
pxostate, may give rise to widespread mctastases in the bones. In the 
absence of a history or signs of new -growth in other parts, the diagnosis is 
founded on the combination of local tenderness or deformity and rigidity of 
tfie spine with root or cord symptoms. Idie severity of the" rcot pams, 
and their great aggravation by movement, are characteristic. 

Meningeal tumjours . — Severe pain of root distribution is present in many 
cascwS, and wlien this ig followed after some time by spastic paralysis of slow 
onset and steady uninterrupted progress, affecting first one leg and then the 
other, the combination and especially the course of the symptoms are almost 
pathognomonic. In caries the root pains are rarely severe, signs of bone 
disease are rarely absent, the paralysis is usually bilateral from the beginning, 
and is severe before any sensory loss is found. The distinction from vertebral 
new-growth may be impossible when the latter occurs without bone symptoms 
or X-ray signs. Practically the diagnosis between meningeal and intra- 
medullary tumours is impossible. If the signs and sym})toms in any case are 
those of compression, and an approximate indication of the level of the lesion 
can be given to guide the surgeon, then, if other obvious causes such as caries, 
aneurysm and vertebral tumour have been excluded, an operation must be 
performed. Until the lesion can be seen the diagnosis is in doubt. 

Course and Prognosis.— caries . — The course of the bone disease 
does not always run parallel with the paralysis, and either may alter in 
severity independently ; but if the caries undergoes cure the paralysis usually 
diminishes. Considering the severity of the paralysis, the prognosis is favour- 
able and astonishing recoveries occur. The outlook is best in young people 
with disease in the dorsal region. Many recover completely, btlt more 
offehil^Spccially in adults, recovery, though considerable, is partial. So long 
as the lower limbs remain spastic in the extended position with exaggerated 
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: tendon reflexes the prognosis for complete recovery of power is good ; but if 
/ the limbs become, flexed, if they become flaccid, if the knee- and ankle-jerks 
I are lost, if sensory loss is severe, or if there is wasting in the limbs following 
s damage to lower motor neurons, the outlook is very bad. Many patients 
^ live for years with severe paralysis; but life is constantly endangered by 
sepsis from bed-sores, ascending infections of the urinary tract, chest com- 
plications, and tuberculous disease in other parts. 

Vertebral tumours . — When sarcoma or carcinoma spreads to the verte- 
brae from surrounding parts the duration of the disease is measured in weeks 
or months, and death is due to the primary condition. In primary sarcoma, 
and in some cases of carcinoma of the vertebrae, life may be prolonged for a 
year or two, and death is due rather to com])lications of the cord disease- 
bedsores, cystitis, etc. 

The course of tumours of the menitu^es is often extremely slow. Root 
symptoms may precede paralysis by months or even years, and the weakness 
may increase gradually for several years before walking becomes im]» 08 sible. 
Malignant growths are fatal, and simple growths ecpially so, if not removed. 
Most patients with sim])ie tumours come to opera tioji during the second 
year after the onset of the first symptom. The mortality after operation 
for the removal of sijiiple tumours is very low in skilled hands. The prog 
nosis for recovery of power depends in part on the duration of tin* weakness 
in the lower limbs. Complete recovery may be (‘.x[)ecteil, if it Ijas not lasted 
more than a year. When the paralysis is of longer duration recovery, thougii 
gratifying, is rarely com])lete. Nevertheh'SH, full return of [)ow(‘r has been 
seen after 3 years of severe paralysis. 

Treatment. — Sphuzl caries . — This is to be directed to curing the bone 
disease in the hope that cure of the paralysis will follow. Complete rest on 
the back and fixation of tlie spine for many months is the routine tre.atmeiit. 
The general condition of the patient is to be im[jroved by fresh air, a liberal 
die t- cod iro 1 1 aiid arsenic, and great care is to be taken to prey4^nt 
bedsores, cy,stitis and deformities of the limbs. For adults, esj)ecially ii 
they are bread-winners, a more rapid cure is desirable. Tins is })rovided by 
surgery in Albee’s operation, or a inodilication tlieri'of, in which a l)ono graft 
from the tibia is wired into a cleft made in the spines of the aflecred region. 
In this way fixation is effected, further deformity is prevent-ed, and the time 
lost is reduced from a year or more to a few montlis. Adults sometimes 
recover after a short rest in bed, if a suitable jacket is worn to immobilise 
the spine. 

Operation must be considered - -(1) when a sudden increase of deformity 
or severe root pains and great increase of jmralysi.s come on together, and 
suggest pressure by displaced bone ; (2) when an abscess forms ; (3) wlien 
paralysis persists long after the bone disease is cured, or when in an adult 
there is no improvement after 6 months’ rest ; (4) when life is endangered 
by respiratory paralysis. 

Vertebral tumours . — In slowly growing primary growtlis of the vertebra* 
laminectomy is indicated to relieve jiressure, or to [uevent pain by cutting 
sensory roots or dividing the antero-lateral columns of the cord. Tlie opera- 
tion is merely palliative, but is often followed by considerable temporary 
recovery. 

Menin^geal tumours . — If the symptoms suggest an iritraspinal tumour, 
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and a segmental diagnosis has been made, an exploratory laminectomy 
should be done in the hope of finding a removable tumour. 


Compression op Rapid Onset 

^Etiology. — The commonest causes of rapid compression are fracture or 
dislocation of the spine. 

Dislocations occur most often between the atlas and axis, or between the 
hfth and sixth cervical vertebrae. They are sometimes incomplete, and thus 
may cause compression of slow onset. More often they are complete, and 
the cord is compressed between the laminai of the dislocated vertebra, which 
is displaced forwards, and the body of the underlying vertebra. Fractures 
are commonest in the lower dorsal and upper lumbar regions, and follow 
most often a fall from a height on to the feet or buttocks. Tliey also occur 
apparently spontaneously in spinal caries and in vertebral tumours. A blow 
on the back may fracture the vertebral arches, and cause compression of the 
cord. The degree of damage to the cord varies greatly. In most cases 
it is very severe, the cord l)eing completely divided or the damaged part 
transformed into a soft lia^morrhagic pulp. 

Symptoms. — Sudden severe compression causes flaccid paralysis, 
sensory lo.ss and loss of all reflexes in parts below the lesion. At first there 
is retention of urine, which is followed later by incontinence. Bedsores 
often develop with extreme rapidity. 

Prognosis. — The prognosis is always extremely grave in severe cases, 
death resulting in high cervical lesions from paralysis of all the muscles of 
respiration, in lesions at lower levels from sepsis following bedsores, or from 
infection of the urinary tract. 

Treatment. — W|ienJ[;lm^sigus_uxe those oL. coiupiete diyiaioxi. oi th e c ord^ 
treatment by operation '^ jiirQ.ctiy contra-indicated. If some voluntary 
powTr'l^ TetaTiied, or if sensory loss is not absolute, o])eration may be con- 
sidered, especially if the compression is caused by fracture of the vertebral 
arches. The cord should be exposed in every case where the level of the 
fracture points to injury of the cauda equina. These roots being peripheral 
nerves have a chance of regenerating, and this may be enhanced by freeing 
them from compression by displaced fragments of bone. With skilled 
nursing, patients with complete division of the cord may survive and live 
for many years. Prevention of bed-sores, and of bladder infection is of first 
importance. 

SYRINGOMYELIA 

Definition. — Syringomyelia is a very chronic and irregularly progressive 
disease of the spinal cord and brain stem, dependent upon a peculiar lesion 
of the grey matter, glial increase and the formation of irregular cavities 
being the most conspicuous features of this lesion. Clinically, the malady is 
characterised by a deep loss of sensibility to pain and to temperature, other 
forms of sensibility remaining relatively unaltered, and by muscular atrophy 
and weakness of varying distribution in the upper extremities, and further 
by spastic weakness of the lower extremities, owing to involvement of the 
pyramidal tracts at the level of the lesion. 

lOI 
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£tiology. — Both sexes may be afiected, and males are more prone to 
suffer than females. Heredity plays no part in its causation. Age is most 
imp,ortant, in that this disease appears either to be congenitally installed, 
or to commence during the period of growth. It has been diagnosed with 
accuracy as early as the sixth year of childhood, and rarely if ever do the 
symptoms commence later than the age of 30 years. 

Pathology. — The primary lesions of syringomyelia are always found in 
that region of the spinal cord which was originally occupied by the central 
canal, or in close connection with the ventricular system of the brain stem ; 
and it is certain, therefore, that syringomyelia is referable to a pathological 
process affecting the central canal and its surrounding glia, and that this 
pathological process, in many cases at least, is installed before the completion 
of the development of the central canal of the nervous system. Two essential 
lesions and four other commonly occurring lesions make up the morbid 
process of this disease : 

Essential lesions. — (1) Cavitation of the posterior part of the grey matter ; 
(2) gliosis, with liquefactive degeneration of the abundant glia — other 
lesions commonly hut not invariably 'present ; (3) degeneration of iov^ er 
motor and vasomotor neurmis; (4) degeneration of lower sensory neurons; 
(5) distension of cavities producing pressure effects ; (G) secondary ascending 
and descending degenerations. 

The seat of commencement of the disease is invariably in the dorsal grey 
matter of the lower half of the brain stem and upper half of the spinal cord, 
and most commonly of all, in the lower three cervical and upper three dorsal 
segments. The cavitation occurs primarily always in that part of the grey 
matter which held the original central canal, namely, the region of the 
posterior commissure, posterior median septum and posterior horns. The 
cavities are roughly fusiform in shape, with the long axis in the length of the 
cord, and may be short or very long, single, multiple, or branched. When 
multiple, there is a tendency for the cavities to break into one another sooner 
or later. The contents of the cavities is a colourless or slightly yellow fluid, 
containing no cellular elements, and little or no albumin. Distension of the 
cavities may reach so great a degree as to cause the spinal cord to fill the 
spinal canal and press upon the bones, and in rare cases may cause such 
evascularisation as to produce complete transverse softening of the cord. 
It is the cause of extension of the cavitation, especially in the direction of 
length of the cord. 

The gliosis consists of a thick layer of neuroglial tissue, whifdi everywhere 
surrounds the cavities, and which at their upper and lower limits extends 
some distance farther than the cavity, as a solid mass. Farther than this, 
in the regions affected, solid masses of glial tissue of considerable size may 
be seen, and these appear from their position to have developed from the 
collections of undifferentiated neuroglia, which, normally, occupy the position 
of the obliterated lateral horns of the primitive central canal. In the medulla 
and pons, such masses may be found anywhere in the reticular formation, 
and are especially frequent in the lateral region of the medulla, mesial to 
the restiform body and ascending root of the trigeminal nerve, where the 
vagus-accessory nucleus and the main afferent paths for pain and tempera- 
ture sensibility are situated. 

Degeneration of the lower motor neurons occurs in at least half the cases. 
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It Ih most luarked in the cervical and upper dorsal regions of the cord, and 
may be very local or extensive. It is commonly explained as caused by 
the extension of the gliosis and cavitation into the anterior horns of the grey 
matter, and by the distension of the cavities exerting jjressure upon these 
regions, and causing atrophy of the cells. To the pressure exerted by such 
distended cavities, are also attributed the ascending and descending degenera- 
tions which are commonly found in the pyramidal tracts below the level of 
the lesion, and in the posterior columns above. 

Tumour formation is not uncommon in cases of syringomyelia. Massive 
growth may be found in the pons and in the spinal cord. 

Symptoms. —Disturbances of sensibility - By far the most constant and 
characteristic feature of syringomyelia is a sensory loss of a peculiar kind 
which was named by Charcot “ the dissociated sensory loss.” This is a 
loss of sensibility to painful impressions and to thermal stimuli, while sensi- 
i)ility to touch, to vibration, to position, to passive movement and to the 
appreciation of location upon the skin, remain relatively or entirely intact. 
In other words, those forms of scnaibilitj^ which travel by a path crossing 
in the posterior grey commissure of the spinal cord are lost, because the lesion 
of syringomyelia destroys especially the region of the posterior commissure, 
while those forms of sensibility which travel by paths which are uncrossed 
in the spinal cord and do not traverse the region especially affected by syringo- 
myelia, but are conducted by the posterior columns, are not afiected. Further, 
the lateral region of the dorsal reticular formation of the medulla, mesial to 
the restiform body and ascending root of the fifth nerve, and a little ventra 
to these structures, is especially prone to tlie lesion of syringomyelia, and 
it is this region which contains the whole path for pain and temperature 
sensibility from the opposite half of the body, and a lesion in this situation 
will produce hemianalgesia and hemithermanJBsthesia, while the paths for 
otlier forms of sensibility, situated mesially on either side of the raph6 of the 
medulla, t*scape. Again, the lesion excavating the ventral horn in any 
part of the cervical region may extend so as to interrupt the spinothalamic 
tract which lies immediately dorso-lateral to the ventral horn, and so cause 
loss of paiu and temperature sense on the opposite side everywhere below 
the level of the lesion. 

The destruction of the posterior commissure in the lower cervical and 
upper dorsal regions produces the dissociated sensory loss symmetrically 
over the thorax, upper extremities, neck and face, the distribution varying 
with the extent of the lesion. The sensory loss over the face is explained 
in that the sensory root of the trigeminal nerve has its ending in the upper 
three segments of the cervical sjunal cord, and the pain and temperature 
sensibility of the face is interfered with, if the posterior grey commissure in 
the region of these segments is damaged. Only rarely does the symmetrical 
sensory loss extend below the thorax, for the reason that the spinal lesion 
does not often extend below the mid-dorsal region. The sensory loss will 
vary in depth, extent and symmetry of distribution according to the com- 
pleteness, extent and symmetry of the lesion. Thus, in eajly and s light 
(lases, the sensory disturbance may not amount to more than a relative loss 
oFpaIn and temperature confined to the h^'iids and. ulnar hPtd^f.s p the 
f oTi^axmsr "whil^^ in there is usually conxplet^ io 

appreciate painful and thermal stimuli over an area which would be covered 
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by a sleeved jacket, and this area often extends over the neck and the face. 
Combinations of the “ sleeved jacket ” sensory loss with hemianalgesia 
and hemithermausBsthesia often occur in cases where both the spinal lesion 
and the medullary lesion are present. The dissociated sensory loss makes its 
advent insidiously, and is often unnoticed by the patient and discovered for 
the first time on medical examination. Or, it may appeal to the patient, 
who on bathing finds that he appreciates heat and cold upon some parts of 
the skin and not on others. Not infrequently he finds that he injures 
himself or burns himself without noticing it at the time. 

Subjective sensibility is not often affected, and for the most syringo- 
myelia may be described as a })ainle88 disease; but there are very notable 
exceptions. Sensations of heat and cold, dull fixed ])ains, lasting neuralgic 
pains, and lightning pains in no way differing from those of tabes, may 
occur. These pains are confined to the regions which are the seat of the other 
symptoms. Especially important in this connection are those cases in 
which the distension of the cervical spinal cord is so great as to cause that 
structure to press upon the bones of the spinal canal. Here constant and 
often intolerable aching pain in the neck, u[)per extremities and thorax may 
result, with rigidity of the neck, and this may render life so insupportable as 
to necessitate surgical interference for the relief of the pressure. 

Muscular atrophy . — This common clinical features of syringomyelia is 
met with in considerably more than half the cases. It is wrongly described 
as a “ progressive ” muscular atrophy, for it is dependent upon the local 
lesions of the grey matter, and often does not progress beyond a certain 
degree, which may be slight. As may be gathered from the nature of the 
lesions, though usually bilateral, it is often not symmetrical, and may be 
entirely confined to one side. The intrinsic muscles of the hands and the 
muscles of the ulnar side of the forearms are first and most affected in the 
ordinary run of cases. The atrophy is often here confined, biit it may extend 
up the arm ; but it is unusual for the whole upper limb to be affected. Some- 
times the shoulder muscles are first affected, and again the scapulo-thoracic 
and humero-thoracic muscles may be early involved. The upper intercostals, 
and that section of the muscles which suy)port the spine, supplied from the 
upper six dorsal segments suffer, but the scalenes seem generally to escape. 
The muscular atrophy is strictly limited, and is apt to become complete in 
the muscles affected. The lesions of the medulla may involve the motor 
nuclei of the cranial nerves. Atrophic paralysis of the muscles supplied by 
the vago-accessory nerve is far from uncommon, and the discovery of this 
paralysis in a young subject should always arouse suspicions of the presence 
:; 0 f syringomyelia. The paralysis is unilateral and involves palate, pharynx 
and all the muscles of the larynx upon the affected side. Similarly but in 
much rarer cases, atrophic paralysis of the face, of the trigeminal muscles, of 
the sternomastoid and trapezius or of the hypoglossal muscles may occur 
from a unilateral involvement of the corresponding motor nuclei. Fibrilla- 
tion in the affected muscles is said by most writers to be of common occurrence. 
It has been conspicuous by its absence in most of the large number of oases 
which have come under our observation. One would expect it to be con- 
fined in syringomyelia to such times as the muscular atrophy is progressing. 

Contractures resulting from the muscular atrophy are commonly seen in 
the hands, and the deformity resulting tends towards the “ griffin's paw " 



SYRINGOMYELIA 


1605 


but hardly reaches the degree seen in ulnar nerve paralysis, and is 
often much modified by trophic and vasomotor changes, and by the results 
of injuries and whitlows. 

The lower extremities escape so far as atrophy of muscles is concerned. 
Spinal curvature is present in many cases. It consists essentially in a kyphosis 
or kypho-scoliosis of th e upper d orsal region, with a compensatory lordqsfe 
and TateraLcurve in tiLC.lunibarxe45ion. The upper convexity is to tte left 
from the major use of the right hand. It is dependent upon xiaralysis of the 
trunk muscles, from involvement of the anterior horns in the upper dorsal 
region, and, in addition, dystrophic changes in the bones may be factors in 
its production. It is more marked the earlier it commences during the period 
of growth, and where heavy manual occupation has been followed. 

Two other forms of paralysis may be met with in the upper extremity, 
either alone or combined with the atrophic palsy. The one is a sjgastic^ 
pa-rajiyais, usually incomplete and often slight, due to the involvement ofthe 
crossed pyramidal tract in the lateral column of the cervical spinal cord, 
anywhere above the fifth cervical segment. The other is a })eculiar and usually 
c omplete iiac cid palsy of the hand without muscular atrophy, and presumably 
this is the result of a local lesion in th^Te^bn~ 6 I Clarke’s column and the 
po^erior horn, which, ~bh“Tlie~bhe' hand, destroys the terminations of the 
pyramid ST tract in Clarke’s column, thereby producing the local paralysis, 
and, on the other, cuts the reflex arc from the posterior roots to the anterior 
horns, thereby rendering the paralysis flaccid. 

Trophic and vasomotor disturbances , — Thickening of the bones or a condi- 
tion of osteoporosis and brittleness may be met with. More often Charcot’s 
arthropathy occurs. It differs in no way from the similar condition in tabei 
dorsalis, and is confined to the joints of the analgesic region, and affects the 
joints of the lower extremity onIy‘^^^”fTrefe'Tsirk^TahaTgesia from a lesion 
of the spinothalamic tract either in the cord or in the medulla. In sv ringo- 
myelia Charcot’s joints are seen chiefly in workmen w^ho are engaged in 
occupations which constantly expose the analgesic joints to jarring and 
bruising. 

The most characteristic of the trophic changes consists in thickening of the 
subcutaneous tissue and of the skin itself, which is seen in the hands. The 
fingers become thick and swollen and lose their natural outline, the tips 
become blunted, and the knuckle-folds thick and coarse, and some vaso- 
motor paralysis renders then unduly red, or even blue. They have been 
termed “ sausage-like ” fingers, and often stand out in contrast to the wasting 
of the intrinsic muscles of the hand. A similar condition affecting the whole 
hand is common, and was termed by Charcot the “ fleshy hand ” or ‘‘main 
succulente.” The analgesic condition of the hands and the therm anaesthesia 
present expose them unduly to injuries and, since these injuries are likely 
to be unnoticed or disregarded, septic infection arises easily, and the results 
of injuries, burns and whitlows are frequently seen, giving rise to further 
deformity from scars, loss of the terminal phalanges, from whitlows and con- 
tractures, and from sepsis extending to the ten dons. 

The lower extremities usually present a slight spasticity, with the signs of 
involvement of the crossed pyramidal tracts. This does not often produce 
much disability in the use of the lower limbs. In cases, however, where the 
lesions involve the lateral regions of the cord, either by direct extension or by 
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the pressure of distended cavities, severe spastic paraplegia may resjiJt . 
And again, in very rare cases, such pressure may lead to total evascularisa- 
tion and total transverse lesion of the spinal cord with the appearance of u 
complete flaccid paraplegia with incontinence, total sensory loss and absent 
ieep reflexes. 

Sphincter trouble slight and occasional ; but in cases 

where pa rap legi a is severe any degree may occ ur. 

The skin reflexes of the trunk are diminished or absent, and the plantar 
reflexes are of the extensor type, according to the degree of pyramidal involve- 
ment. Some degree of pes cavus is often present. The knee-jerks and ankle- 
jerks are increased, and foot-clonus, etc., is present. 

Considering that the efferent neurons of the cervical sympathetic system 
have their origin in the brain stem, and their exit from the spinal cord in the 
lower cervical and upper dorsal segments, thus traversing the whole of the 
region usually affected by the lesion of syringomyelia, the frequency with 
which paralysis of the cervical sympathetic occurs is easily understood. It 
may be complete or incomplete, unilateral or bilateral, and is recognised by 
smallness of the pupil, narrowing of the palpebral aperture (sympathetic 
ptosis), enophthalmos, and a peculiar flatness of expression on the side of the 
face affected, with decrease or loss of sweating. These signs are much more 
obvious when unilateral than when bilateral, for, in the absence of the contrast 
which a normal side of the face gives, they are often overlooked when bilateral. 

Papilloedema has been recorded in several cases. It may be due to the 
occasional massive tumour formation within the skull case, to which reference 
has already been made ; but more often it is the result of the enlargement 
of the cervical region of the spinal cord, which may tightly fill the theca and 
completely obstruct the spinal outflow of the ccrebro-spinal fluid, and so give 
rise to a relative hydrocephalus. Ophthalmoplegia i^exy. rare, but it may 
occur, since the syringomyelia lesion may be found as high as the region of 
the third nucleus. Nystagmus is an almost constant feature of syringo- 
myelia, as it is also of most lesions of the cervical spinal cord. It may be due 
to pontine lesions of the brain stem, which interfere with tlie cerebellar 
connections, or to lesions of the cervical cord which involve cerebellar 
afferents, and which interfere with the physiological connections between eye 
movements and neck movements. 

Morvan’s Disease.— ^riiis variety of syringomyelia is so peculiar in its 
clinical aspect as to need cs])ccial description. In addition to the lesion of 
the spinal cord characteristic of syringomyelia, there are intense changes in 
the periphery of the nerve trunks of the limbs. Instead of the usual loss of 
pain and temperature sensibility, distributed in jacket form upon the upper 
limbs and trunk, there is absolute loss of all forms of sensibility in the hands, 
wrist high, and in many cases also in the feet, ankle high. Progressive 
itrophy of the intrinsic muscles of the hands and feet occurs. Severe vaso- 
motor paralysis brings about permanent cyanosis of the hands and feet, 
with much thickening of the skin and subcutaneous tissues, to which is added 
the effects of injury and septic processes in insentient regions, in the form of 
whitlows, necrosis and loss of digits. Gowers states that the affection of 
the feet is rare, but in three cases which we have had under our care, the 
hands and feet were equally affected ; the loss to all forms of sensibility was 
sharply limited at the wrist and ankle ; while the presence of abnormalities 
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of the pupils and of the palpebral apertures, as well as spinal curvature, were 
certain indications of the lesion in the cervical cord. These three cases had 
been diagnosed as Raynaud’s disease. Another peculiarity of this malady 
is that the extremities are exceedingly painrul in the early stages and until 
the sensory loss becomes deep. Morvan’s disease resembles EaynaudV^ 
disease in the cyanosis and tendency to necrosis of the fingers and toes, but 
it is easily distinguished by the complete absence of intermitting vascular 
spasm and by the peculiar loss of sensibility. Anaesthetic leprosy may be 
distingLiislied from Morvan's disease by the eharaetc ristic skin lesions in 
other parts of the body, by the palpable thickening of the m'rve trunks, and 
by the less (h finitely limited areas of sensory loss. Every transition between 
typical syringomyelia and Morvan’s disease has beim di'seribed. 

Course and Duration. — The malady, commencing insidiously, progresses 
very slowly, and often ceases to progress for periods which may amount to 
many years. The tendency to the destruction of life is not great; but when 
rapid extension of tlie physical signs, and especially of paralysis and muscular 
atrophy of the upper extremities and respiratory muscles, occurs, the end is 
likely to come quickly. Signs of great distension of the cavities, such as pain 
and rigidity of the neck, and also severe and increasing paraplegia, with sensory 
loss of all forms of sensibility below the level of tlie lesion, point to a rapidly 
fatal termination. 

It is not unusual to meet with well-marked cases in which the signs 
develop and increase during late childhood and early adult life, and then 
remain more or less in a stationary condition, allowing an occupation to be 
followed until well after middle life has been reached ; but with the advent 
of the degenerative period of life, from the age of 45 years onwards, there is 
always a slow increase of the disability which puts an end to useful capacity. 
Many of the cases become incapacitated in early life, after which the disease 
becomes arrested, and the patients live on for many years, sometimes in a 
bedridden condition. Few reach the age of 60 years. Rapid extension of 
the ])hysical signs leads to death from involvement of respiratory muscles. 
()therwise the patients succumb to intercurrent disease. Sudden and un- 
expected death sometimes occurs, and it is especially to be remembered that 
this is likely to occur after the administration of anocsthetics, and as a result 
of surgical ])roceduros. In three patients under our care, in whom laminec- 
tomy and incision of the distended cavity were performed, two sur^dved and 
were much relieved, while the third, after he had ajiparently borne the opera- 
tion well, died suddenly and unexpectedly on the third day. Another 
patient, who underwent operation for a surgical condition unconnected with 
the syringomyelia, and not of a serious nature, died suddenly and quite un- 
expectedly after recovering from the ansesthetic. 

Diagnosis. — Syringomyelia has to be differentia ted, in its early stages, 
from those diseases which cause slowly progressive muscular atrophy in the 
upper extremities, and, in its later stages, from other lesions of the central 
region of the spinal cord. Those cases in which the lesions are chiefly in the 
ponto-rncdullary region must be distinguished from other slowly oncoming 
lesions of the brain stem. 

The age of onset, during the later years of childhood and the earlier years 
of adult life, is important, and during this period slowly developing paralysis, 
with or without muscular atrophy and with sensory loss, should always 



1608 DISEASES OF THE NERVOUS SYSTEM 

suggest the possibility of syringomyelia. Other causes, which may produce 
this symptom group, and which may be confused with syringomyelia, are 
local lesions of the peripheral nerves, local lesions of the brachial plexus, and, 
especially, the lesion produced by the presence of cervical ribs, root lesions, 
lesions of the central grey matter of the spinal cord, especially central tumours 
of the spinal cord, hternatomyelia, and lastly certain general diseases of 
the nervous system, progressive muscular atrophy, peroneal atrophy and 
myotonia atrophica. That the sensory changes of syringomyelia of 
peculiar nature are usually the first signs of that disease is important; 
but unfortunately is nut without many exceptions, both as to the nature 
of the sensory changes and as to their time of appearance. 

Local lesions of the peripheral nerves produce signs which are confined 
to the distribution of the nerve involved ; the sensory loss is to all forms of 
sensibility, and the condition is commonly unilateral. In syringomyelia, 
however, the lesion in the early stages may be confined to one side of the 
cord, and to one posterior horn so far as the production of sensory loss is 
concerned, and the muscular atrophy may be so narrowly confined to the 
distribution of tUe ulnar nerve as to cause close resemblance between the 
two conditions. Any sensory loss over the trunk, or signs outside the dis- 
tribution of the peripheral nerve, will, if present, clearly divide the two 
conditions. 

Cervical ribs may produce slowly progressive atrophy of muscles, pains 
and sensory loss, very difhcult to distinguisli from those resulting from 
syringomyelia. The (iiagnOsis in these cases is beset willi peculiar diffi- 
culties, for so frequently do cervical rihs produce no nervous sym]>toms at 
all that tlreir presence, when demonstrated, does not argue that they are 
the cause of the syin])toms. Again, cervical ribs are among the common<‘st 
of the developjnental [)eeidiarities which are so frequently seen in the subjects 
of syringomyelia. Moreover, it has been ])roved, by several observers of 
the French School, that cases regarded as exam])le8 of cervical rih paralysis 
during life have shown the lesions of syringomyelia uj)on pathological 
examination, and it has been argued by these observers that many of the 
cases acce])ted as cases of cervical rib paralysis, are in reality cases of syringo- 
myelia. And, further, it must l>c admitted that the course of some of the 
so-called cervical rib paralyses, and the unsatisfactory results of surgical 
interference in others, do not contradict this point of view. Slow muscular 
atrophy and slowly oncoming sensory loss and perlia})s pain characterise 
both syringomyelia and cervical rib paralysis, and the distribution may be 
unilateral or bilateral in either condition ; but it is only wdien the signs and 
symptoms are strictly confined to the u])per extremities and neck that diffi- 
culty arises. The slightest definite physical sign outside of this region at 
once turns the diagnosis in favour of syringomyelia, and of these signs 
cervical sympathetic paralysis, sensory loss on the trunk, and alteration of 
the abdominal and plantar reflexes are most important. A very careful 
search must be made for any sucli signs, and the patient observed over a 
considerable time before a certain diagnosis is made. 

Lesions of the nerve roots, either from infianimatory conditions, bone 
disease, pachymeningitis or neoplasms give rise to more severe pain than does 
syringomyelia, and the development of the symptoms is much more rapid. 
Lesions of the central grey matter of the spinal cord may produce a symptom 
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complex, cloHely resembling that of syringomyelia. Central tumours of the 
spinal cord, when of slow growth, are hardly distinguishable, inasmuch as the 
lesion of syringomyelia is in reality a central tumour of the cord. The’ 
majority of central tumours however are of more rapid development, and 
speedily produce severe paraplegia. The presence of Froin’s syndrome 
(hyperalbuminosis in the cerebrospinal fluid) is much in favour of tumour. 

Ill humiatoniyelia the symptoms and signs are usually identical with 
those of syringomyelia ; but they are of su dden onset , and reach a maximum 
intensity in a short time, which is rare ly lon ger than a few hours, and may 
be as short as a few minutes, after whiS~tEe symptoms TehdTd lessen from 
the absorption of the blood extravasation, or at least to remain stationary. 
Those cases of hsematomyeiia wliich have been recorded as subsequently 
progressing, as does syringomyelia, are. certainly cases in which haemorrhage 
has occurred into the lesion of syringomyelia, which may have been early 
or symptomless, and has there lighted up a progress! vity in the primary 
pathological lesion. 

Progressive muscular atrophy in its early stages may cause considerable 
difficulty in diagnosis, and this is easily intelligible when it is realised that 
the muscular atrophy in syringomyelia may in rare cases precede the 
appearance of any sensory loss or may be well marked when the sensory 
loss is alight. Further, some cases of progressive muscular atrophy vdo show 
sensory loss at an early stage, and especially over the ulnar sides of the 
band and forearm. Fibrdlatiqn, which is characteristic of this disease, also 
occurs iu syringomyelia, when the atrophy is progressing, and such signs as 
slight s[)asiicity of the legs and the extensor resjjonse in the plantar reflexes 
are common to both diseases. It must be pointed out also that progressive 
muscular atrophy is by no means rare at the age when the symptoms of 
syringomyelia comiiuuice. In this connection widely distributed fibrillation 
is of great importance in indicating a diagnosis of progressive muscular 
jitrophy, })articularly if it be seen in muscles not conspicuously wasted. 
Uncertainty in the diagnosis between these two diseases is soon dispelled 
by the lapse of time, which either brings undoubted signs of syringomyelia 
in its train, or a progressive muscular atrophy with conspicuous absence of 
such signs. In peroneal atrophy the atrophy of the intrinsic hand muscles 
is always preceded by a more extensive atrophy of the muscles below the 
kne e, w hich are never atrophied in syrmgomyeira 

Dystro{)hia myotonica is distinguished in that the atrophy of hand 
muscles is associated wdth conspicuous difficulty in relaxing the grip, and 
by the weakness and atrophy of the facial muscles, sk^moinastoid and 
quadricep^^inuscles. 

' Syringomyelia of the brain stem may be distiuguislied from other. JLcahiJtta- 
of this region by its insidioiiiTohset and the special tendency to the involve- 
ment of the lateral region of the medulla containing the vago-accessory 
nucleus and the central pain and temperature path, so giving rise to a uni- 
lateral paralysis of palate, pharynx and larynx with hemianalgesia and 
hemithermanfiBsthesia on the opposite half of the body. Often some signs 
of cervical syringomyelia coexist ; but the medullary lesion may exist alone, 
and it cannot be too prominently borne in mind that any very slowly pro- 
gressive lesion of the brain stem of insidious onset may be of the nature 
of syringomyelia. 
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Prognosis.— Recovery never occurs; but arrest of the disease for long 
periods is frequent. Those disabilities, wliich are the result of pressure or 
distension, may abate spontaneously or as the result of treatment, 
and in arrested cases training may bring about lessening of the disability. 
Increasing symptoms, especially if the increase be rapid, are always a cause 
for anxiety, and increasing involvement of the respiratory muscles is the 
gravest of events. 

Treatment. — Both mercury and iodide of potassium appear to have a 
definite effect in benefiting the disease when the symptoms arc progressing, 
and are the best measures we have in attempting to influence the course of 
the disease. Mercury should be administered vigorouslv for periods of 
2 months at a time, and preferably by inunction. Iodide of ])otaasiuni 
should be given in moderate doses. Application of X-rays to the cervical 
and upper dorsal regions of the spinal cord has been followed by beneficial 
results in the way of arrest of the progress of the disease and improvement 
of sym])toms. Where severe cervical j)ains, rigidity and pain on moving 
the neck, or rapidly increasing paraplegia point to great distension of the 
cavities, surgical measures alone afford relief. Laminectomy with incision 
of the posterior column, and evacuation of the fluid in the cavity, has been 
performed with conspicuous success and lasting relief of symptoms. Th(‘ 
danger of all operations under an anaesthetic, which has been pointed out 
above, must be taken into consideration, as it is not likely that more than 
50 per cent, of the patients would survive. Cervical puncture is perhaps in 
skilled hands a preferable measure, but it does not ensure the })ermanent 
draining of the cavity as docs incision into the posterior columns, i^ains 
are to be relieved with the common analgesics. Massage, exercises and 
training are all likely to make some improvement in the disability in arrested 
cases. 


HiEMATOMYELIA 

Haemorrhage into the substance of the spinal cord may occur in several 
forms and in widely separate clinical relations. It may occur without 
recognisable physical signs. It may result as a secondary event following 
severe damage to the spinal cord either by injury, inflammation, softening 
or tumour formation, and is here in the relation of an exacerbator of the 
physical signs due to the original lesion. If the original lesion be a very 
severe one, even massive hfemorrhage may produce no addition to the clinical 
aspect, and so remain unsuspected. Primary haemorrhage into the 8])inal 
cord is, however, of not very infrequent occurrence, and cases of this nature 
constitute haematomyelia as a clinical entity. 

The experiments of Goldscheider and Flatau have proved that fluids, 
when slowly injected into any parts of the transverse area of the intact 
spinal cord (the posterior white columns conspicuously excepted), tend always 
to seek the grey matter and there to take up a situation of fusiform shape, 
especially in the regions of the anterior horns locally, and in the regions of 
the posterior commissure and posterior horn at a distance. 

Massive effusions of blood into the spinal cord may be round or oval in 
shape and nearly as broad as long, and this happens when clotting occurs 
rapidly after effusion, and when the bleeding takes place into an area of 
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softening caused by myelitis, thrombosis or pressure. Much more commonly 
they are fusiform in shape and occupy the planes of the least tissue resist- 
ance. Sometimes the blood is found distending a congenital cleft or cavity 
in the spinal cord, and it seems clear that in many of such cases the bleeding 
is determined by the presence of such a cleft or cavity. 

Small Ha<:morrhages. — These may be found scattered throughout the 
spinal cord after death from asphyxia, tetanus, phosphorus poisoning, any 
hasmorrhagic disease, pernicious ana3mia, and after many infective processes. 
They are found chiefly in the white matter, and may be very numerous. 
In all these conditions such hiemorrhages seem to be terminal events occurring 
very sliortly before death, and are not associated with any definite symptoms. 

Traumatic HAiMORUftAGES. — Since bleeding is a sequel of every severe 
inj\iry, massive hiemorrhages may be found in cases where gunshot and 
other penetrating wounds, impact lesions from missiles, bruising from the 
jar of high explosives, or falls and fracture dislocations have injured the 
spinal cord. They are of pathological rather than of clinical interest. 

Secondary H.®morrhages. — Bleeding may occur as a secondary process 
in poliomyelitis, lethargic encephalitis, myelitis, and in softening of the 
spinal cord from any cause whatever. In this connection it may be met 
with following the relief of pressure, when a spinal tumour has been removed. 
Grainger Stewart has recorded two cases in which h®matomyelia was 
s(‘Condary to the pressure of an extradural tuberculous abscess. 

l^RiMARY Haemorrhage. — In this group are included those cases where 
no cause for the bleeding can be discovered, those in which the factors associ- 
ated with the onset seem trivial, and where any injury received seems 
inadequate to account for the result. They form a striking and charac- 
teristic group to which the clinical entity of ha^matorayelia is in reality 
restricted . 

/Etiology. — Nearly all the cases occur between the ages of puberty and 
30 years. Tlie age incidence falls among young adults, when the mobility 
of the 8])inal column, the muscular development, and the possibility of spinal 
clefts, still ])ersi8tent, are all likely to be factors in the production of hsemato- 
myelia. The condition may, however, occur in children at any age. The 
sexes are equally affected. The most careful investigation often fails to 
reveal any cause whatever for the onset. Not infrequently a comparatively 
trivial cause seems resj)onsible, such as straining, coughing, lifting a heavy 
weight, suppression of menses, exposure to cold and diving into water. 
The raising of the blood-pressure during moments of intense excitement is 
certainly the cause of the haemorrhage in some of the cases. The instan- 
taneous onset of the paralysis, which is so striking a feature where a sudden 
jerk of the neck, as in diving, coughing, etc., may have been the immediate 
antecedent, is very suggestive that actual bruising of the cord by the sudden 
strain is responsible for the lightning-like onset of the paralysis, and that 
the haemorrhage is a secondary result of such bruising, for it is difficult to 
conceive that a haemorrhage could produce a complete abrogation of the 
functions of the spinal cord in the space of one second, whereas this might 
easily result from a slight bruise. 

Symptoms. — Haematomyelia is characterised by sudden onset, usually 
without any pain, but commonly with a sensation of numbness, “ pins and 
needles,” or an electrical sensation in the region affected. The paralysis 
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may bo instautaiieous, as from a sudden bruise of the spinal cord, or rapidly 
ingravescent, such as would result from a quickly gathering httnuorrhage, 
the local segmental signs appearing first and the paraplegic signs subsequently. 
The clinical aspect is that of a lesion of the central grey matter of the spinal 
cord. There is local atrophic paralysis of the muscles supplied by the seg- 
ments involved, from extension of the haemorrhage into the anterior horn- 
cell region with involvement of the sympathetic system, vasomotor paralysis, 
sweating, and, if the lesion is in the cervical region, with cervical sympathetic 
paralysis in addition. These signs will be unilateral, bilateral or irrt^ular 
according to the extent of the damage to the anterior grey matter. There 
is bilateral loss of sensibility to pain and temperature from destruction of 
the posterior grey commissure in which the path for these forms of sensi- 
bility crosses. The vertical extent of such loss upon the body is determined 
by the vertical extent of the haemorrhage in the region of the posterior 
commissure. There is frequently loss of sensibility to pain and temperature 
on the opposite side of the body below the level of tiie lesion, when the 
latter is more extensive u})on one side of the cord, from involvement of th(' 
crossed path for pain and temperature, lateral to the ventral grey horn. 
The posterior columns are conspicuously exempt in most cases, and there is 
consequently neither loss of touch, nor of position or muscle sense. There 
is sometimes a zone of hyperaesthesia at the upper limit of the sensory 
loss. On account of the obliquity of the crossing of the paths for pain and 
temperature in the posterior commissure, the upper limit of the sensory loss 
is always a few segments below the upper limit of the muscular wasting. 

The general distension of the spinal cord by the ijicreasing hjemorrhage, 
and the resultant oedema, causes a s})astic paralysis below the level of tht' 
lesion and interference with sphincter control, with the usual loss of abdominal 
reflexes, briskness of knee- and ankle-jerk and extensor ty])e of ]dantar reflex. 
In this early stage of the malady, cystitis and bedsores may give trouble. 
Death may occur before the bleeding has ceased, from extension of the 
haemorrhage as high as the fourth cervical segment, and consequent paralysis 
of the diaphragm. Such a fatal result is, however, very rare, for it is most 
unusual for the haemorrhage to extend as high as the fifth cervical segment. 
The intercostal muscles are usually paralysed in cervical haematomyelia, 
either from a downward extension of the haemorrhage, which is very common, 
or as a part of the paraplegia. 

When the bleeding has ceased and absorption of the clot commences, 
the symptoms gradually clear up. As the distension of the spinal cord lessens, 
the spastic paraplegia and the sphincter trouble abate, and in the course of 
time great improvement may occur and even complete recovery, so far as 
the paraplegic symptoms are concerned. The initial local atrophic paralysis 
narrows down somewhat as the local effects of the pressure and oedema 
produced by the haemorrhage upon the ventral horns pass off, leaving a 
permanent atrophic paralysis, with vasomotor paralysis and sympathetic 
paralysis, corresponding with the regions of the ventral horns which have 
been irrecoverably damaged. The analgesia and thermanaesthesia resulting 
from the local destruction of the posterior commissure, remain permanently. 
The similar sensory loss, due to involvement of the crossed tract in the 
antero-lateral region of the cord, is transient or permanent according as 
the lesion in that region is destructive or recoverable. 
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A few of tlie cases after making considerable improvement progress as 
do cases of syringomyelia. Here tbe explanation is either that a haemorrhage 
has occurred in the lesion of a previously symptomless syringomyelia, or that 
the irritation produced by tlie haemorrhage is capable of starting a central 
gliosis of the spinal cord. The cerebro-spinal fluid shows no abnormality 
during the first few days following the onset. The haemorrhage seems never 
to burst into the meninges. Later on the fluid may present a yellow colour 
(xanthocliromia) from the gradual discharge of the blood jugments from the 
clot. 

Diagnosis. — The diagnosis of primary haematomyelia rests upon the 
sudden onset, the rajhd development of symptoms which soon come to a 
standstill, and the physical signs of a central lesion of the spinal cord, 
namely, local atrophic paralysis (d the muscles, loss of pain and temperature 
sensibility with a conspicuous escape of other forms of sensibility, and, when 
the lesion is above the lumho-sacral enlargement, spastic j^araplegia from the 
general pressure exerted by the hcemorrhage upon the structures of the 
spinal cord. 

The distinction has to be made from acute mj’elitis and acute j)olio- 
myelitis. Acute myelitis, tliough rapid in onset, does not show the sudden 
development of symptoms seen in hauuatomyelia. Prodromata often precede 
the onset. This disease is rare in the cervical and lumbar enlargements, 
where hwrnatomyelia is most common. It usually afiects the whole transverse 
area of the cord and, therefore, does not give the ])eculiar dissociated sensory 
loss. It is nearly always of sypliilitic origin, and the Wassermann reaction 
in blood and cerebro-spinal tlui<l is positive, and the latter shows a lympho- 
cytosis, From acute poliomyelitis, iiinmatoinyolia may be distinguished by 
tiie initial febrile syrnfitoms of the former disease and by the absence of 
sensory loss and by the lymphocytosis in tlie cerebro-spinal fluid. 

Course and Prognosis. — Following the sudden onset and abrupt develop- 
ment of symptoms, the hoemorriiage ceases in the majority of the cases, and 
with the gradual absorptio?i of the clot the symptoms abate, leaving the 
patient permanently crippled to a greater or less extent with atrophic 
paralysis, spastic paralysis and loss of pain and temperature sensibility, the 
liegree of which varies according to the region of the spinal cord which is 
affected, and according to tlie amount of permanent destruction of tissue 
in the affected segments. During the early stages of the disease there 
may be danger to life in the cervical cases, from interference, with the 
respiratory muscles and later on from cystitis, bed-sores and pulmonary 
complications. 

Treatment. — Absolute rest is all -essential. It has been often urged that 
the prone position, or a position lying upon the side, supported by pillows 
or plank covered with a blanket arranged vertically in the bed, and against 
which the patient rests, should be secured so that the seat of the liaBmorrhage 
may not occupy the dependent part of the trunk. Such a position, however, 
must not be maintained at the expense of any respiratory embarrassment, 
nor involve any possibility of the production of bedsores. Measures should be 
adopted to allay panic, to keep the blood-pressiu'e from temporary elevations, 
and to check the haemorrhage. Morphine, calcium lactate and turpentine 
are the most likely to be of use in this connection. Ergot in full doses and 
other vaso-constrictors have been advocated, but it is not certain whether 
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the increased blood- pressure produced by these drug^ may not iiioie than 
counteract any local vaso-constrictor effect that they may have. Great 
care must be taken from the first that no distension of the bladder shall 
occur, for this is the primary cause of cystitis. If cystitis has set in, it is 
essential to resort to suprapubic drainage at once. The most scrupulous 
attention must be paid to the skin in the way of cleanliness, hardening and 
avoidance of pressure, lest bedsores should develop. If lumbar puncture 
is requisite for diagnosis, a minimal amount only of fluid should be drawn 
off, and this should be done slowly. Subsequently, the administration of 
mercury and of iodide of potassium may aid the absorption of the clot. 
Belladonna in moderate doses is always helpful in aiding the return of sphincter 
control. Ultimately massage, passive movements, exercis(‘s and the applica- 
tion of supporting apparatus are to be employed, as in all other cases of 
spinal paralysis. 


MYELOMALACIA ; SOFTENING OF THE SPINAL CORD 

The term “ myelomalacia,” which implies softening of the spinal cord, bas 
been applied by some authors to those conditions of local destruction of the 
spinal cord consequent upon the cessation of blood supply, and especially 
upon thrombosis of its blood vessels, as apart from the extensive local 
destructions which may result from inflammatory conditions. Such a 
distinction does not rest upon any logical, pathological or clinical basis, for 
thrombosis and ischaemia make up a part of the pathological process of all 
traumatic, inflammatory and pressure lesions of the spinal cord, and may 
occur as terminal events in certain diseases of the spinal cord where vascular 
lesions are otherwise conspicuous by their absence. Therefore, since soften- 
ing of the spinal cord may be the result of widely different })athological ])ro- 
cesses, and since it does not constitute a definite clinical entity, it will suffice 
in this place to refer to those maladies in which it is chiefly observed. 

Traumatic Conditions. — As a result of the intense vibration set up by 
the lines of force of high explosives bursting in the neighbourhood of the spinal 
column, even without signs of external injury or signs of damage to the bones, 
the spinal cord may be found to be completely diffluent over several segments. 
The same result may be met with from the passage of a high velocity bullet 
through the spinal canal, whether the spinal cord be touched by the bullet 
or not ; and again, the same condition occurs from the vibration of an impact 
when a missile hits and lodges in the surrounding bone, without directly 
involving the spinal canal or cord. A slighter degree of the same condition 
may be seen in fracture dislocations. When, as the result of injury to the 
spinal column, the spinal cord is torn across, the distal segment may soften 
completely. 

Pressure Lesions. — Pressure upon the spinal cord abrogates function 
chiefly by producing ischsemia and, if the pressure be prolonged or severe, 
necrotic softening occurs, and the more readily, if there be strangling of the 
segmental vessels which supply the cord and accompany each nerve root, 
as in cases of syphilitic, tuberculous or cancerous pachymeningitis, or if 
there be coincident disease of the vessel walls as in syphilis and atheroma 
It must be borne in mind that the pressure may be exerted from within 
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the cord, as, for example, by the acute CBdema of the cord which is so import- 
ant a factor in producing the rapid onset of paralysis in acute myelitis and 
in syringomyelia, where complete transverse softening may occur from the 
distension of a cavity. Local patches of softening from strangling of seg- 
mental vessels are one of the chief causes of non-recovery from the para- 
plegia of spinal caries when pressure has been relieved. In intrathecal 
haemorrhage, where the blood has been allowed to form a massive clot roun.l 
the lower part of the spinal cord, extensive softening may occur. 

Inflammatory Conditions. — In acute spreading myelitis, in which the 
spinal cord is infected with micro-organisms secondarily to a general blood 
infection, as may occur in small-pox, gonorrhoea, dysentery, etc., the cord 
softens and may become difHuent. In acute transverse myelitis, softening 
depends upon the severity of the initial oedema and its duration, tlie degree of 
obliterative arteritis, and the consequent thrombosis that may occur. It may 
be largely avoided by the energetic and early application of anti-syphilitic 
treatment. 

Terminal Softening in Progressive Diseases. — In certain progressive 
diseases of the spinal cord, extensive thrombosis of the vessels with softening 
may occur. For example, in a case of subacute combined degeneration, 
which had been under my observation for several years, complete flaccid 
paraplegia occurred a fortnight before death. The most extensive thrombosis 
of the cord was found below the eighth dorsal level, with complete necrosis 
of the distal segment throughout. A similar condition is not infrequently 
seen in paraplegia from spinal caries. 

Senile Pahaplecia. — This condition, which is not very rare, and in which 
spasticity of the lower extremities with weakness comes on gradually in 
later life, and does not, us a rule, reach a severe degree, has been attributed to 
isclnemia and even to softening of the spinal cord from arterial disease and 
the failing circulation of old age, by Moxon, who first described it. The 
patliology of these cases seems by no means certain, and there are few records 
of the anatomy. It seems certain that no appreciable softening can occur, 
on account of the slightness of the paraplegia and the absence of any sensory 
loss. Gowers doubted whether they were spinal in origin at all, and attributed 
some to the occurrence of cortical changes in the brain, while others he placed 
in the category of paralysis agitans. From the occurrence of definite mental 
failure in some of the cases, a cerebral site for the lesion is likely. Dr. Green- 
field has recently examined for us a very typical case and found no changes 
in the spinal cord, but extensive degeneration of the pyramidal cells of the 
motor cortex. In one case, clinically belonging to this class, laminectomy 
reveak'd ivory-like exostoses narrowing both the spinal canal and the inter- 
vertebral foramina, and the case was obviously one of a slow-pressure lesion. 


SUBACUTE COMBINED DEGENERATION 
Synonym. — The Anaemic Spinal Disease. 

Definition. — Subacute combined degeneration is a disease most common 
in the second half of adult life, of which the onset is usually insidious and the 
course progressive to a fatal termination. The lesions in the nervous 
syslem consist of a puimry deniyeliiiatipn, commencing in the centre of the 
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coli^jnnis and affecting the long fibres first and moat, and the short 
mtersegmenfcal fibres which lie close to the grey matter last and least. 
Neuroglial condensation follows very slowly u})on the demyelination. The 
posterior and lateral columns of the spinal cord are early affected, and it is 
to the affection of both these columns that the term ” combi ned degenora - 
tion alludes. The clinical features are usually strikingTyTIstincX m that 
Objective sensations, such as tingling, niunbness and burning, occurring 
usually at the periphery of the limbs, are early, obtrusive and jx^rsistent, and 
are accompanied or followed by the developna^nt of a paraplegia which may 
be of a spastic, or a flaccid and ataxic, or of a mix(‘d type, according to the 
degree of affection of the lateral and of the ])Osterior colunins in each case. 

The deep reflexes are present, exaggerated or al)8ent, according to the 
relative afl’ection of these columns. 'Phe superficial reth^xes are remarkably 
brisk, in sharp contrast to the diminution of these ref]ex<‘s which usually 
obtains when the lateral columns of the cord are aflect(‘Y]. IjOss of sensi- 
bility of peculiar dist ribution occurs, which has a “ an l stockiim ” 

distribution upon the !im}>s and a segmental distribution h}>on tTiTTfmik. 
In the late stages of the malady, the paraplegia lends to become c«‘)mj)lete 
and of tlie flaccid type, with loss of the deep reflexes. Anaorna arconu>anied 
by a peculiar “ biscuit-like ” discoloration of the skin is pre,s(mt in all rases 
at some period of the disease, with the exception of soitn^ few of t he < ases of 
short duration. This, aruemia tends in every case, if is pTcdonged, to 
develop into a pernicious anamiia which is tyjncal, both ( linically arid patho- 
logically. 

./Etiology. — First met with in the third decade of tin' malady b**.com(*s 

increasingly frequent until a maxiiiiiim incidence occurs in tlie sixth decatle, 
while cases comrriencijig in the seventh decade are not uncommon, dflie 
sexes are equally affect<d. Familial incid(mc<* in this disi^ase, as als(; in 
pernicious amernia, has been recorded by Hurst, thtn y and otinM's. Filth' is 
known of the causal factors of the disease, and in tli«‘ majotitv of tin* r( corded 
cases the y)atients liave been strong and In^alfliy until the onset f)f symptoms. 
In a considerable munbf'r of cases, however, sym])t()ms pointing to giisUw 
intestinal infection, such as vomiting, diarrhoea, anorexia or constipation, 
sometimes accompanied by fever and occasionally by jaundice, have been 
prominent before the onset of the nervous symptoms. 

Pathology. — The essential lesion is confined to the white matter of the 
spinal cord and brain stem. The grey matter is unaffected, except for the 
changes which result from destruction of certain tracts in tlie white matter. 
The meninges and the anterior and posterior roots are normal, but some 
degeneration is always found in the peripheral nerves. In macroscopic 
appearance the spinal cord is larger than normal, since the nature of the 
lesion is oedematous, and there is no neuroglial condensation ; and in this 
respect the disease differs widely from other forms of jiostero-lateral and 
scattered degeneration, for in these latter conditions shrinking of the spinal 
cord js always conspicuous. Tlie degeneration usually commences in the 
lower dorsal region of the cord, and is first seen in the centre of both posterior 
colyimns, and soon afterwards in the centre of either lateral column, as small 
areas of a darker and more translucent appearance than the normal white 
matter. It is only at an early stage of the disease that tln^ anatomical picture 
is strictly one of postero-lateral degeneration, for soon after, spots of degenera- 
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tion appear on either side of the anterior median fissure and in other parts 
of the antero-lateral columns. The degenerated areas increase in size centri- 
fugally, coalesce with one another, reach the surface of the cord and eventually 
involve the whole of the white matter of the cord as seen in transverse section, 
with the exception of the narrow zone of short internuncial fibres which every- 
where clothe the grey matter. This “ annular or ferrule-like ” degenera tiottl 
in the lower dorsal region is highly characteristic, and occurs in no other! 
flisease. 

From its starting-point in the, lower dorsal region the degeneration spreads 
upwards and downwards in the white columns of the spinal cord, and for this 
reason the term “ funicular myelitis” was applied to it by Henneberg. This 
extension depends upon the occurrence of small isolated spots of degenera- 
tion in the ])03terior, lateral and antero-lateral columns, which increase in size 
and thus join the area previously degenerated. The degeneration tends to 
extend upwards indefinitely, and in severe and advanced cases has been 
found as high as the internal capsule in the pyramidal tract. 

The iesions of the white columns entail the usual secondary degenera- 
tions, both ascending and descending; hut these occur late, and are often 
much less obvious than might be expected from the severity of the local 
lesions. The destruction ol the axons by the locnl lesions also causes a series 
of retrograde changes in the corresponding nerve-cells, and tigrolysis, vacuola- 
tion, shrinking and neurophagy may be conspicuous, especially in the cells 
of Clarke's column and in the cells of Betz, which give oiigin to the pyramidal 
fibres. Kattwinkle considers that the j rimaiy spots of degeneration are 
determined by tiie vascular distribution, and that they result from disease of 
the yierivascular lymphatics. In the development of these spots the following 
sequence of changes can be seen. The earliest is swelling of the medullary 
sheaths over a small area of the white matter. Tiie swollen sheaths then break 
up by fatty degeneration, and the axis cylinders become no longer recognisable. 
The degenerated contents of the swollen medullary sheaths now gradually 
disappear, leaving nothing but the fine connective tissue of the spinal cord 
surrounding vacuolated spaces of varying size tilled with fluid, some of 
which rejiresent the spaces originally occu}»ied by the nerve fibres, but others 
are formed by the fusion of several such spaces. However long standing the 
case may be, there is practically no neuroglial reaction with condensation 
or shrinkage of the spinal cord, and consequently the spinal cord remains 
large. Occasionally the disease is entirely confined to the posterior columns 
of the spinal cord. The peripheral nerves may show considerable degenera- 
tion. The muscles are conspicuously wasted in the later stages, and the muscle 
fibres show great diminution in size and poor striation. There is not any 
considerable increase of the muscle nuclei, and little or no fibrosis occurs. 

Blood . — In a few instances, anaemia has been absent throughout, the 
hflBmoglobin content and the cytology bcung normal ; this has occurred chiefly 
in cases which have run an acute and fatal course in a few months. Usually 
the blood shows an anaemia of varying severity ; the haemoglobin ranges from 
35 to 75 per cent., the lower of these figures being common : the colour index 
is usually above the normal, and may be as high as 1*6. Anisocytosis, 
poikilocytosis and polychromatophilia are common. Normoblasts are often 
numerous and megaloblasts may be found in numbers. A relative lympho- 
cytosis is almost always present, and may reach as much as 55per cent. This 
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chskiigB occurs early, and is helpful in the confirmation of the diagnosis of the 
nervous disease. 

A careful investigation of the blood-changes at various stages of the disease 
and of the post-mortem findings in a large series of cases has proved beyond 
any possible doubt that the blood-changes in every case are identical witli 
those met with in the various stages of pernicious anaemia, and that a typical 
post-mortem picture of pernicious ancemia occurs frequently in subacute 
combined degeneration. The cerebro-spinal fluid presents no abnormalities 
either as regards albumin, sugar or cells. 

The early writers believed that the ansemia was the essential part of the 
disease, and that the degenerations in the nervous system were the result of 
vascular changes consequent upon the anaemia. This view is negatived bv 
the facts that some cases progress to a fatal issue without an}^ evidence of 
anaemia, and that in others the nervous manifestations may become severe 
long before any anoemia is evident; and, most importantly, no case has been 
recorded in the literature, nor has one occurred in the very large series 
examined by the writers, in which the nervous manifestations developed in a 
patient already under observation for anaemia. The researches of William 
Hunter upon the causation of pernicious anaemia suggest that a gastro- 
intestinal toxaemia is responsible for that disease. Rothmann has subse*- 
quently shown that the'ihtravenous irijeciion of pyridin in dogs produces a 
pernicious anaemia, and, in addition, a postero-lateral degeneration of tlie 
spinal cord. Recently Orr and Rows have shown that a similar degenera- 
tion can be produced by the local action of bacterial products u[Jon the 
spinal cord, and their results have been confirmed by E. Long. 

The experimental evidence and the clinical and pathological features of 
the disease suggest, therefore, that the anaemia and cachexia and the degenera- 
tion of the nervous system are not dependent the one upon the other, but that 
they are the concomitant but not necessarily synchronons results of one and 
the same cause, which is a toxic agent of gastro-intestinal origin. Hurst and 
others have shown that achlorhydria is present in nearly all the cases, and 
Hurst is of opinion that consequent upon the achlorhydria an infection of the 
duodenum with the Streptococcus longus occurs, and that from the resulting 
toxaemia both the haemolytic anaemia and the myelolytic degeneration occur. 

Symptoms. — in a large majority of instances the symptoms appear in- 
sidiously and without any exciting cause. Sometimes the onset is more rapid, 
and may be preceded by severe gastro-intestinal symptoms such as vomiting, 
diarrhoea, jaundice, malaise and pyrexia. In a few cases the onset ba.H been 
so rapid as to suggest the diagnosis of acute myelitis, and in one of these 
which was under our observation and imtliologically verified, two attacks 
of temporary paraplegia had jueceded the onset by 8 and by 4 months 
respectively. 

The cardinal signs may be summarised as follows : peripheral s ubject ive 
s ensation s, which occur early and are remarkably obtriisT^T^rT comp^ 
ofm the periphery of the limbs in most cases, but may occur in the perineum, 
neck and back of the head and in the tongue. Sensory loss is found, which 
commences upon the limbs with peripheral “ stocki ng a nd glove ” distribu- 
tion, and reaching on to the trunk ascends in segmentarastrlSilioh. Astereo- 
gnosis occurs in the upper extremities. Paraplegia may be (a) flaccid from 
the first, with loss of deep reflexes ; (6) spastic, remaining spastic throughout 
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(rare) ; (c) spastic, changing to flaccid paralysis with loss of the deep reflexes. 
(This change from the spastic to the flaccid condition may take place at any 
stage of the disease.) Both forms of paraplegia are accompanied by marker' 
atcixia. Girdle sensations, lightning pains, fixed pains, gastric crises, ex* 
aggcration of superficial reflexes, are all encountered. Sphincter paralysis 
is late. Loss of sexual power is early. There are muscular wasting and 
lowering of electrical excitability of general distribution in the paraplegia 
region. Anaemia, which may be absent throughout or may become apparent 
at any period in the course of the disease, is conspicuous at the time of the 
onset of the nervous symptoms in about one-half of all cases. 

Peripheral subjective sensations are so constantly the earliest symptom, 
so discomforting to the patient and so persistent, as to form a j nost dis tinctive 
featur e^of the disease. These sensations are variously described, but Tingling 
anonumbnessTire^the most common. Creeping sensations, smarting, burn- 
ing, icy coldness, tightness and pain are all common. These sensations are 
usually felt first upon the tips of the fingers and toes, and subsequently spread 
up the limbs. Lightning pains, indistinguishable from those of tabes, occur in 
many of the cases. A girdle sensation is the rule, and it is sometimes painful. 

Sensory loss commences at the periphery and is distributed in “ glove and 
stocking” fashion. It extends on to the trunk as time goes on, and there 
seems limited by the intersegmental lines. The muscle sense and sense of 
position are among the earliest of the sensory perceptions to disappear. 
Generally speaking, sensibility to pain and temperature are lost earlier, and 
to a greater extent than is sensibility to touch, and, as the sensory loss spreads 
up the trunk, the loss to pain i)recedes the loss to touch. In the late stages 
of long-standing cases, the sensory loss is likely to become absolute to all 
forms. 

The paraplegic signs usually follow the appearance of the subjective 
sensations, but they may be the first evidence of the disease. They appear 
most often insidiously, but sometimes rapidly. The patient first notices 
that the legs are easily tired, that he drags the feet in walking, or that he walks 
unsteadily in the dark, or that he falls forward into the basin when washing 
himself.^ Slight rigidity of the lower extremities, with weakness, especially 
of thTdorsiflexors of ankles and toes will be found, with increase of the knee- 
jerks, ankle- jerks, foot clonus, a tendency to pes cavus and an extensor type 
of plantar reflex. The defects of co-ordination are shown by the loss of sense 
of passive movement and of position, by ataxy of movement and by Rom- 
berg’s sign. Some cases, however, form an exception to the rule that spastic 
ataxy is a characteristic feature of the early stages of the disease, for tlie 
knee-jerk is diminished or lost early, and the clinical picture is one of ataxy 
with flaccid weakness throughout. Implication of the lateral column of the 
spinal cord is shown in such flaccid cases by the presence of the extensor 
type of plantar reflex. This type of case is especially rapid in course. 

Very rarely the disease is confined to the posterior columns, and when 
this is the case, there are no signs of involvement of the pyramidal tract. 
In this condition of slight paraplegia the patient may remain for years able 
to do some work, and he may even improve, but no case has been reported in 
which the signs of tlie organic spinal disease have disapj)eared. We have had 
many patients in whom the signs have remained stationary or improved for a 
})erio(l of from 3 to 6 years. Such cases, however, are the rare exce])tions ; for, 
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in most cases, the paraplegia increases in severity as time goes on, but the 
progress is rarely uniform. Sudden exacerbations of the symptoms may occur 
at any time, and these are uncommonly associated with malaise, pyrexia, 
vomiting or other signs of gastro-intestinal disturbance and by an increase 
in the anaemia, as if there had been a sudden increase in the toxic condition, 
which is responsible both for the anaemia and for the 8})inal degeneration. 
As the disease advances, the paraplegia involves more and more of the trunk, 
progressing upwards. In some cases the upper extremities are affected earl}^ 
and may even be the first regions to show signs of the disease. In the course 
of time the paraplegia becomes complete, with great wasting of the muscles 
and reduction of their faradic excitability, and, when this occurs, it is usual 
for the spasticity to disappear with the onset of a flaccid parajjlegia with 
diminished and finally absent knee-jerks, the ext^ensor plantar response and 
the superficial reflexes persisting. On the other hand, the spastic state 
sometimes persists to the end in spite of absolute ])araplegia and total sensory 
loss of months’ duration, and in such cases reflex flexor spasm is likely to be a 
most troublesome feature. 

The paraplegia does not, as a rule, reach the uy.)per limits of the region 
supplied by the cer\ncal enlargement of the spinal cord, and even in the most 
severe cases the condition of the upper extremities is one of partial paralysis, 
most marked in the periphery and associated with considerable wasting of 
the muscles of the hands and forearms. The faradic excitability of the muscles 
is much reduced, and it is diminished in proportion to the wasting. In 
addition to the muscular wasting, there is usually conspicuous wasting of the 
subcutaneous fat. In late stages of the disease the general bodily wasting 
becomes extreme. 

Loss of sexual power in the male is often an early symi^toin. Dysuria 
generally appears wlien the paraplegia becomes pronounced. It does not 
often occur in the early stages of the malady, and sometimes its appearance is 
delayed until remarkably late. When once established, it does not show any 
tendency to improve with treatment. Finally, the control of the rectum and 
bladder becomes completely lost. 

Swperfiaial tefieni&s . — The persistence of a high degree of reflex excitability 
from the skin of the limbs and trunk, even sometimes in the last stages of the 
malady, is remarkable, and contrasts strongly with the general lowering or 
loss of the skin reflexes which obtains in other conditions of paraplegia where 
the p3rramidal tract is involved. This easy excitability of the skin refle;;^e8 
ds highly characteristic of the disease. The plantar reflexes a'sedme the ex- 
teasor"' type early, and this remains throughout, and in most cases this 
extensor response is the first unequivocal sign of organic disease to appear. 

— These are usually increased and may persist in active 
state until the end. More commonly they are increased at first and become 
lost when the paraplegia becomes severe. Less commonly they are absent 
throughout the course of the disease, and in rare cases they may be absent 
at first and subsequently reappear and become brisk. The reasons for this 
variability in the deep reflexes in different cases are not difficult to understand. 
The lesion in the posterior columns tends to abolish the deep reflexes, and 
if the lesion be major in these columns or confined to these columns, the deep 
reflexes will be diminished or absent. The lesion in the lateral columns 
causes exaggeration of the deej) reflexes in greater degree than the diminu- 
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tion caused by the posterior column lesion, so that with lesions of both these 
columns the deep reflexes are still exaggerated. When the degeneration 
destroys all the long white columns of the spinal cord, the deep reflexes are 
lost as in total transverse lesion of the cord, and the change from the spastic 
to the flaccid state, with loss of the previously exaggerated deep reflexes, 
occurs when all the long wliite columns are involved. The reappearance OC 0 
the deep reflexes, at first absent, means that the lesion was first confined to 
the posterior, and subsequently attacked the lateral columns. 

Trophic changes in the nails and skin, vasomotor disturbances in the 
periphery of the limbs, and bedsores, are of common occurrence. Soft trans- 
lucent oedema of the extremities and trunk is frequent, especially when the 
anaemia is severe, and is dependent upon the aniomia and upon the impaired 
innervation of the paraplegic region. Severe and painful local oedema, 
disapf>earlng within a few hours, has occurred in thn^e cases under our ob- 
servation. 

General mental deterioration, mild delirium, drowsiness and torpor 
frequently occur in the later stages of the disease, and are referable to the 
anferaia and the toxaemia, and possibly also to widely spread cell changes in 
the cerebrum. General convulsions have been reported in a few cases. 

Dimness of vision is common when anaemia and debility are severe. Bapill- 
oodema of slight degree is sometimes met with, and doubtless in relation to the 
anaemia. Optic atrophy has been reported in a good many cases. Small 
retinal haemorrhages are not uncommon. A minor degree of nystagmus is 
the rule, and may depend upon the involvement of the cervical spinal cord, 
all lesibns of which seem to be regularly associated with nystagmus, or this 
may be attributed to affection of the cerebellum, for clianges in the Purkinje 
cells of this organ have been repeatedly found. The i)upil8 may be small, 
irregular, unequal, and react ])oorly to light, and there may be narrowing of 
one or both palpebral a[)erturcs and sometimes marked enophthalmos, all 
tficse signs resulting from interference witli the sympathetic mechanism in 
the lower cervical region of the cord. Herpes is not infrequent. It may 
occur anywhere, and has several times aflected the distribution of the 
trigeminal nerve. A haomorrhagic lesion of the sensory ganglion has been 
found. 

Althoiigii anaemia is one of the most characteristic features of subacute 
combined degeneration, since it occurs in every case of long duration at some 
time or other, and since it is sufficiently striking as at once to suggest the 
diagnosis in at least two-thirds of all the patients when they first come under 
observation for nervous symptoms, yet it may be absent throughout the course 
of the disease in a rapid case, and its appearance may be delayed until several 
years after the disease of the nervous system is manifest. The ancemia 
in almost every case is identical in every respect with pexnicious anaemia. 
Of th()S(‘. cases in which the blood picture is not tyjucal, nearly all show 
megalocytosis, wdth a relative lymphocytosis and a higli hrcinoglobin index, 
as do early ca.ses of pernicious ancemia, and it may be said with certainty 
that the- longer the patient survives, the greater the likelihood of typical 
{K'rriicious anaemia developing. The spleen has b('.en cjilarged in nuiiiy cases, 
and the marrow of the bones is typical of pernieious anaunia, as may be also 
the iron reaction in the liver and the changes in the myocardium and other 
muscles. As in pernicious anaemia, the tongue is clean, and this occurs so 
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regularly tliat any appearance of furring of the tongue may justly he said 
to exclude the diagnosis of this disease. Fractional test meals show an 
absolute achlorhydria, or a relative achlorhydria, in the same proportions 
as do cases of pernicious anaemia. The colour of the skin is often peculiar 
and striking, even when anaemia is not severe, and is best descril^d as 
“ bL^aiit-coloured.” A bright malar flush upon this yellowish biscuit- 
coloured background gives a characteristic and ^dvid facijil aspt'ct in the 
earlier stages of many of the cases. The symj)toms and signs common to 
all anaemic states, breatlilessiiess, headache, cardiac and venous murmurs 
and oedema, are commonly ])resent, but hsemorrhages are uncommon. 
Syncopal attacks may occur. Irregular ])yrexia is almost invariably present 
at some period in the course of the disease*, and this quite apart from fever- 
producing complications, such as cystitis and b(‘dsores. In tlu* later stages 
progressive emaciation is constant, and if life be juolonged it becomes 
extreme. 

Course. — The duration of the disease varies within wide limits from G 
weeks to 10 years or more. The average duration is under 2 years, in 
cases of long duration the symptoms remain slight during a large proportion 
of the time, and such patients may improve somewhat and continue light 
employment for years. Other cases show a rapid downward course with no 
tendency to temporar}’ arrest. Rapid exacerbation of the symptoms with a 
quickly fatal issue, may occur at any time. It is unusual for any improve- 
ment to occur when once the patient is bedridden. Not infrequently a 
patient who has reached the stage in which the disease is usually fatal, survives 
in a pitiable condition for many months. Death occurs from general ex- 
haustion consequent upon the toxic state. Cystitis and bedsores can hardly be 
avoided in the later stages of the disease, for the vitality of the tissues seems 
too low either to resist the advent of micro-organisms or to allow of any 
healing j)roces3. 

Diagnosis. — In the earliest stage, and before the appearance of any definit e 
sign of organic spinal disease, there may be such disability as to suggest the 
diagnosis of functional paraplegia. This statement is true of many organic 
diseases of the spinal cord, and especially of disseminate sclerosis and spinal 
tumour. When organic signs aj)pear, it is especially from disseminat(* 
sclerosis, spinal tumour and tabes dorsalis that the diagnosis has to be made. 
The preponderance of the peripheral subjective sensations, and the presence 
of a florid complexion with anaemia, should always Buggest the diagnosis. 
Slight spastic ataxy is the common clinical picture of subacute combined 
degeneration, of disseminate sclerosis and of spinal tumour. Peripheral 
sensations and peripheral numbness are not features of disseminate sclerosis, 
and the presence of peripheral sensory Io.ss should always challenge that 
diagnosis, whereas diplopia, nystagmus, transient amblyopia and intention 
tremor are not early symptoms of subacute combined degeneration. Spinal 
tumour is especially distinguished by a sharp line of sensory loss, transverse 
to the axis of the body, which does not spread up from below in slow 
fashion. 

When subacute combined degeneration comincnecs witli flaccid ataxy 
and loss of the deep reflexes, the distinction must be niade from tabes dorsalis. 
The extensor plantar reflex, which is almost always present in the former 
disease and which i.s rare in early tabes, the entirely different distribution of 
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the sensory loss in the two diseases, the loss of power in subacute combined 
degeneration, and the results of the examination of the blood and cerebro- 
spinal fluid for syphilitic reactions and of the latter fluid for lymphocytosis, 
are important aids in the differential diagnosis. 

In the well-developed stages of the disease, its recognition presents no 
great difficulty. Attention is quickly attracted by the conspicuous ansemia 
and biscuit- col cured skin. Following a period of slight paraplegia, often 
lengthy, the steadily increasing paralysis of the lower extremities, with per- 
haps sudden exacerbations, producing complete and lasting helplessness, the 
characteristic distribution of the sensory loss which spreads upwards towards 
the cervical region, the severe lightning pains, the irregular pyrexia, the 
anaemia and the relatively late onset of sphincter trouble serve to separate 
this disease from other forms of paraplegia. The change from the spastic 
to the flaccid type of paraplegia with loss of the deep reflexes and persistence 
of the extensor response, which occurs in many of the cases in tlie late stages, 
is highly characteristic. 

Tiie distinction from the following diseases which are grouped together 
as conditions of postero-lateral degeneration does not, as a rule present 
much difficulty : (1) Friedreich’s disease and other forms of hereditary 
ataxy ; (2) tabes dorsalis with diffuse sclerosis ; (3) tabes dorsalis with pyra- 
midal degeneration ; (4) amyotrophic lateral sclerosis with posterior column 
degeneration ; and (5) other forms of systemic combined sclerosis. The 
symptomatology of most of these conditions departs so widely from that of 
the disease under consideration, as to leave little possibility of confusion. 
The forms of tabes with pyramidal degeneration, however, require very careful 
differentiation as so many clinical features are common to the two diseases. 
The peculiar distribution of the pain sensory loss in tabes, the manner of 
advent and the general grouping of the symptoms and signs, the positive 
Wassermann reactions in blood and cerebro-spinal fluid, and the presence of 
l\'mphocytosi8 in the latter fluid, will usually serve to prevent error. It 
must be borne in mind that very profound aneemia may occur where there is 
s\'})!iilitic disease of tl)e liver. In one case under the writers’ care, the advent 
of lateral column changes and of syphilitic hepatitis with profound anaemia, 
in a case of tabes, gave a clinical picture closely resembling that of subacute 
combined degeneration. 

Prognosis. — There is no evidence that recovery from this disease occurs 
in any of its stages. The temporary improvements which may occur are 
improvements in the general health and in the anaemia, rather than any 
lessening in the gravity of the nervous manifestations. Speaking generally, 
the duration of the disease is inversely proportional to the rapidity of the 
onset and development of the symptoms. Many cases remain for a long time 
^\uth sliglit symptoms, able to follow light occupations, but in every case 
.1 ra])id exacerbation may occur, heralding a quickly fatal issue. The more 
severe the anffimia, the sooner may the fatal result be expected. Those 
|)atiGnU in whom a spastic state persists, survive longer than those who 
|)ecome flaccid. 

Treatment.- In 1hos(' rases which show ana?mia, the administration 
of liYCJ liver ('xlract has ils enstomarv dramalic effect in restoring the 
blood, anTttrt'i^/f,TnT}'“lias also the elieet of lt\sseni]ig and delaying the signs 
of degeneration within the nervous system. Previous to the introduction 
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of liver feeding we found tliat thyroid extract had a remarkable efiect in 
removing the ansemia, and that it could be tolerated by patients sufEering 
from subacute combined degeneration in very large doses, even as much as 
sixty grains a day. Careful attention to any septic conditions of the mouth 
or pharynx and to any form of gastro-ent<^riti8 or possible source of toxic 
absorption from the intestine, seems to yield some result in slowing the 
progress of the disease. To this end the use of intestinal antiseptics should 
never be omitted. Naphthalene tetrachloride, in 10-grain cachets thrice 
daily, and hexamine are of the greatest value. The more advanced the 
stage of the disease is, the less result may be expected from any form of 
treatment. Any suppurative condition of the body should be energetically 
treated. Every care should be taken to delay the advent of bedsores and 
cystitis. When present, these are often amenable to treatment in the early 
stages of the disease and in less acute cases, but in the more acute cases and 
in the later stages they are inevitable and the bodily vitality is too low for 
any reparative process to take place. Lightning ])ains and other pains are 
relieved by such analgesics as aspirin, acetanilide, pyramidon, phenazone, 
etc. Reflex flexor spasms are among the most troublesome of the symptoms, 
since their frequent occurrence denies sleep to the patient, and they are most 
important factors in the occurrence of bedsores. The remedy which seems 
to have most effect in checking these spasms is veronal. 

PROGRESSIVE MUSCULAR ATROPHY 

Definition. — A disease of gradual onset which may develop at any age 
from puberty onwards, and in which the anatomical findings consist invari- 
ably, whatever be the clinical picture, of three orders — (1) a progressive 
degeneration, shrinkage and disappearance, cell by cell, of the upper motor 
neurons or cells of Betz in the ascending frontal convolution, with conse- 
quent degeneration of the corresponding fibres in the pyramidal tracts; (2) a 
similar atrophy, ceil by ceil, in the lower motor neurons with corresponding 
degeneration of motor fibres in the peripheral nerves and atrophic degenera- 
tion of the muscles innervated by the affected cells ; (3) a diffuse atrophy of 
the white matter of the spinal cord, the posterior columns conspicuously 
excepted. 

A most mysterious feature of the disease is the non-correspondence between 
the anatomical findings and the symptomatology. In the first place, though 
the upper motor neuron lesion is constant in all cases, many cases run their 
course without the slightest external evidence that the pyramidal system is 
involved. Secondly, no symptoms develop corresponding with the very 
extensive degeneration of the anterior and antero-lateral columns of the cord 
in any of the cases. * 

The clinical picture is one of gradually onpoming weakness and disability, 
due .cither t o ^trophy of the muscles from the lower motor neuron lesion, in 
which case the ' jiaraTysis is nacHS and atrophic, or to spastic g f the 

muscles from tim upj)er motor neurqu .lesion, in which case the paralysis is 
8pas^r<5"w7fEouF atrophy, oTTo tlie cpmbincd lesion of both upper and lower 
motor neurons, Tn Yvhich case the paralysis is both spastic and atrophic, 
and the muscular atrophy never becomes compiete. Fibrillary twitchings of 
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the muscles are always present, and form an important diagnostic leatuie. 
Any of the skeletal muscles may be affected from the ocular muscles to those 
of the feet. 

The clinical aspect varies greatly according as the incidence of the palsy 
IS upon the muscles supplied by the brain stem, or upon the muscles of the 
trunk and limbs, and again, according as tlie atrophic element or the spastic 
element is present alone, or as both coexist in the same region or in different 
regions of the body. 

The following are the usual cbnical types, but it must be borne in mind 
that every transition between these types may be met with : 

(A) ^yijJi...jLaG idj^nce upo n the pQjascles jsu ppl i ed from^ tbe br a i n ; 
Progressive bulbarparaly^ : 1. Ture atropEicouTbaFparalysk 2. Spastic 
atrophic bulbar paralysis. 3. Pure spastic bulbar paralysis. 

(B) With incidence upon the muscles of trunk and_limb^: 1. Pure 
atrophic type— ^oflLocal and slowly progressive ; (b) general and rapidly 
progressive. 2. Spastic atrophic type ; amyotrophic lateral sclerosis — (a) 
The spasticity and atrophy are coincident in the same muscles; (b) the 
atroyjhy affects the upper iiinb and the sj^asticity the lower limb. 3. Pure 
spastic type, '.rhis is more commonly seen as an early stage of amyotrophic 
lateral sclerosis, where the spasticity of the lower extremities precedes the 
atrophy of the upper extremities by some months or years. 

(C) Mixed bulbar and spinal forms. 

.Etiology.- Tint earliest age incidence has been at 12 years, and several 

oases have been recorded which developed the disease at that age. As age 
advances the incidence of the malady becomes more frequent, until it 
attains a maximum between the ages of 30 and 40 years, after which there is a 
slow decline. Tt does not commonly commence in advanced age, but one 
case lias come under the writers’ observation which commenced at the age of 
77 years. Males are affected three times as frequently as females, but in the 
cases occurring before the age of 25 years, the females predominate. Heredity 
only rarely infliiences the disease. Injiirt’' has often been alleged to be an 
in the development of this disease, and there are very many 
cas<\s recorded wliicli seem to sup])ort this contention. We have made a 
careful analysis of many cases in which there has been a history of injury 
which have come under our observation and also of those in the literature, 
and have found that it is always a tri\dal injury, such as a slight knock, 
hruise or strain, and never a seveiv injurv, which has preceded the appear- 
aiu!e of progressive muscular atropliy. This one fact clearly ].)roves that 
injury cannot truly be in causal association witJi the disease, and, further, 
tlu'rc is no conceivable pathological ])roces8 by which a trivial injury un- 
accom})anied by any infective process, can bring about a universal and 
rapidly fatui dissolution of the nervous system. The probability is that the 
injury is in many cases due to the slight clumsiness and disability often 
produced by t.bi oncoming disease, and that in other eases it is simply 
coincidental. Syphilis seems to be in definite causal relation with some of 
the cases. A positiv(* Wassi^rmann reaction, both in the blood and in the 
cenjbro-spinal fluid, is found in a much larger ])ro portion of the cases than 
give any history of syphilitic infection. Further, quite a number of in- 
stances of the Hiqxirventiou of a typical progressive muscular atrophy in 
cases of tabes has been observed and recorded at the National Hospital, 
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London. It has been freely stated that progressive muscular atropliy of 
syphilitic origin differs from the non-syphilitic forms in its lack of symmetry 
and in its course ; but this certainly does not hold good for very many of 
the cases which show a positive Wassermann reaction. In a large majority 
of all cases of progressive muscular atrophy, no causal factors whatever can 
be discovered. 

Pathology. — To the naked eye, a cross-section of the spinal cord may show 
some diminution in size of the ventral horns, which often present a curiously 
pink or rose-coloured appearance. The essential lesion is a primary de- 
generation of the cells of the ventral horns of the spinal cord and in the homo- 
logous motor nuclei of the brain stem, namely, the hypoglossal, facial, tri 
geminal and oculo-motor nuclei. Coupled with the degeneration of the lower 
motor neuron, is a degeneration of the upper motor neurons of the pyramidal 
system. In the ventral horn cells the degeneration is evidenced by a 
gradual shrinking in size of the cells, which lose their dendrites and become 
oval or spherical in shape. The Nissl bodies slowly disappear, and only in 
rare and rapid cases is definite chromatolysis seen. The nuclei dwindle and 
become irregular and distorted. Very striking and constant is a great in- 
crease of the yellow, intracellular pigment, which is usually present in a single 
mass near the nucleus or at the pole of the cell. As this pigment increases 
in bulk, it gradually displaces the nucleus and the other elements of the cell, 
until the degenerate cells come to consist of a mass of j)igment contained 
within the cell wall, with a distorted nucleus lying to one side. Invasion of 
the pigmented cell remnants by neuro phages completes the destruction, and 
in a late stage groups of such neurophages laden with nerve-cell pigment 
alone mark the site from which the nerve cell has disappeared. Consequent 
upon the degeneration of the ventral horn cells the reticulum of myelinated 
fibres in the grey matter of the ventral horn disapjiears, the collaterals coming 
from the dorsal roots alone remaining intac t. ' ’ ‘ 

' The dorsaTandl ajce almost ipyariably iuQptajttt, but degenerative 

ch^h^S afe sometimes seen in the cells of Clarke’s column, from which de- 
generation of the spino-cerebellar tracts necessarily results. The affection of 
the motor nuclei of the brain stem in the bulbar cases is in every way similar 
to that of the ventral horns. The degeneration of the motor nerves which 
take origin from the degenerate ventral horn cells, often proceeds pari passu 
with the degeneration of the cells. But in some cases this is conspicuously 
and very mysteriously not the case; for, though there may be intense de- 
generation in the ventral horn cells, in the intramedullary motor roots and 
in the muscles, there may be complete absence of any signs of degeneration 
in the motor fibres of the extramedullary roots and peripheral nerves. 

The affected muscles are soft and toneless, and the muscle fibres are found 
irregularly degenerated, bundles of normal and of degenerating fibres, until 
the atrophy is complete, being found side by side. The characteristic change 
is shrinkage of the affected fibre to a calibre much less than normal. The 
transverse striation usually persists, and the muscles stain much more deeply 
with logwood than is normal. The nuclei are much increased, and as the 
degenerating fibres waste and disappear completely, the positions which they 
originally occupied are marked by clumps of such nuclei which remain in the 
connective tissue. As is usual in all slow tissue degenerations, fibrosis and 
local arterial disease accompany the atrophy of the muscle fibres. 
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The pyramidal neurons {cells of Betz), which characterise the precentral 
cortex, undergo a degeneration very similar to that of the ventral horn cells, 
but with this difference, that the earliest structural changes are found in 
the most distal part of the pyramidal fibres, and that subsequently these 
fibres die back towards their cells of origin in the cerebral cortex. The 
degeneration of the upper motor neurons never proceeds to the complete 
destruction of anything like all the pyramidal fibres. 

As has been emphasised above, there is invariably a very considerable 
diffuse atrophy of the ventrodateral columns of the spinal cord, and this is 
usually more marked in the shorter fibres which surround the ventral horn, 
and which take origin from the smaller cells of the dorsal portions of that horn, 
and connect the segments of the spinal cord at different levels one with the 
other. Degeneration of nerve fibres is found also fairly constantly in the 
ventral commissure, in both spino-cerebellar tracts, in the fillet, tecto-spinal 
tracts, rubro-spinal tracts, in the dorsal longitudinal bundle and in the 
mesial part of the corpus callosum, the degeneration in the latter position 
being presumably that of collaterals of the pyramidal fibres. 

The pathological nature, therefore, of progressive muscular atrophy is a 
widely scattered degeneration of nervous elements not even confined to the 
motor systems, thougli these are in the main affected, since the afferent 
spino- cere bellar tra cts are constantly found degenerated, from some un Known 
cause. ' * 

Symptoms. — The following description of the clinical features is based 
upon an analysis of 600 cases which have come under observation at the 
National Hospital, London. The onset is in most cases very gradual, but 
it may be more rapid, and severe incapacity may result in the course of a 
few months. In rarer cases, a severe degree of paralysis may develop in the 
course of a few days, and in such cases it is not uncommon to see the most 
remarkable temporary improvement. The nature of the onset, as a rule, in- 
dicates the course which the malady will pursue. A very slow onset is 
followed by a very slowly-advancing disease, often interrupted by long 
stationary periods, whereas the more rapid the commencement, the quicker 
will be the advance and the sooner w^ill a fatal issue occur. Accompanying 
and sometimes preceding the onset, and not infrequently conspicuous during 
tlie early states of the disease, are certain sensory symptoms which, from the 
confusion in diagnosis they may cause and from the scant attention which has 
been paid them in descriptions of the malady hitherto, deserve emphasis. 
These symptoms are confined to the regions where the wasting first appears, 
and consist in a sub je ctive feebug of ^ffness and uselcssneas, much increased 
when the limb or the body is cof<I.^"T5r tSere may be dull aching pains, 
intermittent neuralgic pains which may be severe, or a sensation of coldness 
or numbness which may be intense. Less commonly, tingling may be present. 
Painful cramp in the muscles which are about to be affected is comparatively 
common. These sensory symptoms, though confusing at first, are always 
transient, and disappear as the disease progresses, with the exception of aching 
pain and painful cramps, which may recur from time to time. 

The muscular wasting, w'hich constitutes the most characteristic feature 
of the disease, may cominonco in any group of the skeletal muscles whatso- 
ever. It may be first manifest in such rare situations as the facial muscles, 
intercostal muscles, muscles of the back and abdominal muscles. The 
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commonest situation is in the muscles of the upper limb, where the distal 
(intrinsic muscles of the hand) or the proximal muscles (deltoids, spinati, etc.) 
are first affected in about an equal number of cases. In the hand, the muscles 
of the thenar eminence are the first to waste, and this is followed by atrophy 
of the hypothenai*s, of the lurnbricals and of the interossei with the usual 
fiattening of the palm, exposure of the flexor tendons in the palm from loss of 
the bulk of the lurnbricals, hollowing of the interosseal spaces and a tendency 
to the griffin's paw ” attitude of the hand. The main js never so 

marked in fcis msease as in paralysis of the ulnar nerve, syringomyelia, etc., 
because the wasting soon affects the long flexors of the fingers, and further 
contractures of the affected muscles are not well marked in progressive 
muscular atrophy. As the wasting spreadvs to the muscles of the forearm, 
the flexors are usually affected before the extensors. 

When the upper arm is primarily affected the wasting is first seen most 
often in the deltoids, whence it spreads upwards, involving the spinati and 
the muscles attaching arm to scapula, and arm and scapula to trunk. Among 
these muscles some tend to escape the atrophy relatively, or to be affected 
much later than others, and these are the triceps, the latissimus dorsi, the 
lower half of the pectoralis major, the levator anguli scapulae and especially 
the upper half of the trapezius, which for this reason was called “ ultimum 
moriens ’’ by Duchenne. In the limbs the wasting always commences in one 
limb, but soon spreads to the corresponding limb of the opj)osite side and 
tends ultimately to become symmetrical. The attention of the patient may 
be first drawn to his malady by the altered appearance ])roduced by the 
atrophy, and this is more common when the commencement is in the hands, 
where the subcutaneous tissue is thin and the region constantly in view. 
Or the disability consequent upon the weakness may be noticed first, and 
this is always the case where the commencement is in the J)un)ar'fnu8clevS, 
and usually also where the muscles of the legs, proximal muscles of the arihs 
and trunk muscles are first involved. Lastly, the fibrillation may be so 
marked as first to attract notice. 

The hss of power, which accompanies the muscular wasting, is, as a rule, 
commensurate with the wasting, and does not become absolute until the 
atrophy. is complete. To this rule, however, there are two very important 
exceptions. In the first place, when the afiected muscles are both tonic 
from the upper motor neuron lesion and atrophic from tlie ventral hormcell 
lesion — the tonic atrophy of Gowers — the loss of })ower is always much 
greater than cXnTe accblffiTt^^ the degree of wasting present. It is a 
remarkable and entirely unexplained fact that when this tonic atrophy is 
present the muscles never completely waste, whereas in fiaccid atrophy they 
waste completely, if the patient survives sufliciently long. In the second 
place, and in a minority of cases, a com[)lete flaccid paralysis, often of con- 
siderable extent, involving perhaps all the muscles of the hand and forearm 
or all the muscles of the shoulder and upper arm, occurs as the initial pheno- 
menon, and precedes any sign of wasting. This initial flaccid paralysis 
without wasting, generally comes on ra])idly. It is not accompanied by any 
fibrillation, and often it remits to a very considerable extent before any 
wasting or fibrillation appears. When the. disease commences with initij^.1 
flaccid paralysis withqu^ wastin g, it is usually rapid in it s. course . any tem- 
porary improvements nofwithstanding. This initial flaccid^paralysis without 
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wasting, especially if it improves temporarily, may give rise to great diffi 
culty in diagnosis, for it generally occurs in one limb only, and its rapid 
development, and in some cases a conspicuous improvement, may give rise 
to the impression of a gross organic lesion of the ventral horn or ventral roots, 
and to hopes of recovery which are falsified later. 

The disability which progressive muscular atrophy produces in tk^ 
limbs is always much mo re marked when the linpbs are coldJ^ and conversely. 
There may be an appearance of v asomo tor paralysis, redness, bl u eness and 
some swelling of the periphery, but this seems to occur much more as the 
result^rttie'' cdhtinual pendent position of the hands, when tlie muscles, 
which flex the elbow and which raise the shoulder, are afiected, tiiaii as the 
result of any definite vasomotor palsy. In the regions wiiere the muscular 
atrophy is apparent, the fat and subcutaneous tissues also waste slowly and 
progressively, and in all but the rapidly progressive cases this wasting is 
conspicuous. 

Next in order of frequency to initial wasting in the upper extremities, 
comes the incidence of the disease upon the muscles concerned in facial 
expression, articulation, ma.stication and deglutition, and in leaser degree 
upon the muscles of phonation ; and the disease may he confined to these 
muscles throughout the whole of its course. From the widely different 
clinical picture resulting, and from the fact that all these muscles are supplied 
from the brain stem and upper two segments of the spinal cord, this form 
of the disease has borne the name of “ proCTe^ ye l ;)i^|baT paralysis/* or 
“ labiQ’ glQssQ-nharynge al paralysis.'' Here the wasting comm^ces^in the 
intrinsic muscles of the tongue and spreads thence to the orbicularis oris, 
to the extrinsic njji^qlea olJtbq tongue^ to the muscles 

of mastication and, eventually, but in less degree, to the facial muscles 
generally ; but only in rare cases are the oculo-motor muscles affected. 

The intrinsic niusdes^oLt^e. palate, tiieL conatgictoia .nf th e pharynx , the 
intrins ic mus cIq^S Lhe laryn and the nuiscle of the CEsophag^n? ainent^^ 
We lia ve, in a series of cases, examined micro.seopiealTy V[I~ae" 
muscles concerned in the acts of deglutition and phonation, and have found 
these muscles conspicuously exempt from atrophy. This seems at first an 
anomalous and astonishing fact, considering how great and important are 
the troubles with deglutition in bulbar paralysis. But the anomaly dis- 
appears at once when one considers that the muscles which are concerned 
with buccal deglutition are the muscles of the tongue, those forming the 
floor of the mouth, including the mylohyoid and the digastric, the muscles 
which raise and lower the jaw, and those of the lips. Further, the muscles 
which are most important in pharyngeal deglutition are those which raise 
and lower the hyoid bone and larynx as a whole, and these are the stylohyoid 
and stylopharyngeus, the palatoglossus and palatopharyngeus,the geniohyoid, 
thyrohyoid, sternohyoid, sternothyroid and omohyoid. All these muscles 
are early and severely affected in bulbar paralysis ; and when they fail, the 
intrinsic muscles of the palate are unable to shut off the naso-pharynx, the 
constrictors of the pharynx are entirely unable to perform the act of de- 
glutition, and the intrinsic muscles of the larynx — though phonation is never 
lost — are unable, since the larynx is unfixed by the extrinsic muscles, to 
modulate the tone of the voice. The very active pharyngeal reflex and the 
well-known great difficulty in using the laryngoscope on account of spasm of 
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the pharyux in the subjects of this disease, are very good cliuical evidence 
that the pharyngeal constrictors are not affected. 

The p.n rJinfit physical si^r^of bulba r paraly sis is the loss of the finer move- 
ments which ■'tcTe esiehti^^ correct articulation, and consequently a 
slurring dysarthria develops and increases, and the consonants become less 
and less distinct until they are inaudible. The failure of the palate to close 
upon the posterior pharyngeal wall begets a nasal element in the voice. 
Later, the patient becomes unable to interrupt his blast at any of the 8to|) 
positions, and his utterance becomes a long, moaning, monotonous, in- 
articulate sound. His phonation remains, but he cannot alter its pitch nor 
divide it into parts of speech, except by taking a fresh breath. The orbicu- 
laris oris is early affected, and the lips lose their firmness and become thin, 
and as they weaken, the unopposed retractors of the angles produce a wide, 
straight mouth, both at rest and in emotional action. Whistling and pursing 
up the lips become impossible, and ultimately there is much dribbling of 
saliva, for this can neither be retained by the lips nor swallowed. The 
tongue shows fine fibrillation, and as it wastes it loses its point, becomes 
rounded, and is protruded with difficulty. Its surface becomes dimpled and 
faceted, and in the end consists solely of the covering mucous membrane, 
the glands and the fibrous tissue, and lies motionless in the floor of the mouth, 
resembling a crinkled mu shr oom. The muscles of mastication all become 
affected.'^ TC feeble and the mouth cannot be opened against 

resistance. In the late stages the jaw drops and the mouth is constantly 
open. The combined weakness of tongue and buccinators makes it very 
difficult for the patient to keep his food between his teeth in mastication, 
and often he aids his disability by digital pressure upon the cheeks. Nasal 
regurgitation is not uncommon. The difficulty in swallp^yingis greatest with 
fluids, for these require quick action, and is next greatest with l umpy solids, 
f6r“these necessitate powerful action. It is least with food of a porridge- like 
consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other muscles of the face are affected later and to a much less severe 
degree than is the orbicularis oris. It is as if there were a physiological selec- 
tion on the part of the disease for the nervous mechanism subserving masti- 
cation and deglutition. Still in the majority of cases there are bilateral 
general facial weakness and wasting which, with the peculiar mouth and 
dropping jaw, produce a characteristic facies whicii can be instantly recog- 
nised. If the upper facial muscles are tested by raising the eyelid with the 
finger against resistance, invariably they will be found to be weak. Only 
in very rare cases does the atrophy extend to the oculo-motor muscles. As 
in the paralysis of the limbs, so also in bulbar paralysis, concomitant signs 
of both upper motor neuron and of lower motor neuron lesion may exist. 
When such tonic atrophy of the bulbar muscles is present, the symptoma- 
tology and clinical appearance are the same as have been above described 
for the simple atrophic form, with the exception that the jaw-jerk and the 
other muscle-jerks of the bulbar region, which are absent in the latter con- 
dition, are brisk in the tonic-atrophic form. And, further, it must be re- 
membered that the additional element of spastic paralysis adds greatly to 
the degree of the paralysis as a whole. 

In less common cases of progressive bulbar paralysis the upf)er motor 
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neuron lesion alone is in evidence, and the bulbar paralysis is purely spastic. 
Hero tiie symptomatology as regards articulation, deglutition, etc., is the 
same, and the facial aspect identical with that of the simple atrophic and 
tonic-atrophic forms. The muscle-jerks are brisk. The appearance of the'l 
tongue, however, is quite different ; it is smooth, narrow, stiff and drawn j 
into a narrow compass by the spasm of the muscles composing it. It appears I 
too small for sp^ l^rge a mouth. There is no fibrillation, and the muscles are 
nowhere wasted. 

The muscles of the back of the neck, the splenius, complexus. etc., are 
not uurommonly the first muscles to be affected with the wasting of pro- 
gressive muscular atrophy. Tiiere is increasing difficulty in extending the 
head, which drops forward, causing a characteristic attitude, which is associ- 
ated with a- constant overaction of the frontales which raise the brows to 
clear the line of vision wiien the head is dropped forward, so giving rise to 
a ])ermanently furrowed brow. The loss of substance in the muscles of 
tlie hack of tlie neck, together with the dropping forward of the liead, causes 
the lower cervical and u{)pcr dorsal spines to stand out in undue 
{)rominence, and to give an ay)])earance approximating to that of an angular 
curvature. 

Primary affection of the lower extremities is much less common than that 
of the u[>per extremities, bulbar region or neck muscles. The anterior tibial 
and p(woncal muscles are usually attacked first, and Icvss commonly the 
quadriceps. The clinical type Is that of flaccid atrophy in most of the cases. 
Tonic; atrophy, which is so common in the upper limbs and in the bulbar 
rcgioji, is rare in the legs. 8})astieity without atrophy from the upper motor 
ueuroii lesion alone is very common in the lower extremities. It forms a 
characterLstic part of tlie frequently occurring clinical type of amyotrophic 
hit era] sclerosis, in wliich the upper extremities or bulbar region are affected 
willi atropliic paralysis, and the legs with spastic paralysis. In this common 
combination the airopliic paralysis is usually of the tonic and much less 
frccyuently of the simple flaccid type. Spasticity from the upper motor 
neuron lesion may develop in the lower extremities long before there are 
any signs of airophic paralysis elsewhere from the lower motor neuroji 
lesion, and such cases pre^sent the physical signs of a primary lateral sclerosis. 
Therefore, it cannot be too strongly borne in mind that any case presenting 
tlic features of a ])rimary lateral sclerosis in an adult may eventually prove 
to be one of progressive muscular atrophy. 

Wherever the site of commencement of progressive muscular atro})hy 
may l)e, it invariably spreads to other regions, sometimes slowly and with 
periods of arrest which may last for years, sometimes with remarkabh 
ra])idity. The manner of spread is usually in terms of the contiguity of the 
affected elements in the nervous system ; but it Ls sometimes in terms of the 
[)liysu»logical association of the muscles as is commonly seen in the bulbar 
forms of the malady. When the disease is definitely installed the appear- 
ance of fibrillation, in any muscles otherwise unaffected, is a sure sign that 
atro])hy will shortly commence in those muscles. 

According to the method of advance shown by the disease, cases of 
progressive muscular atrophy fall into two groups wliicb it is important to 
distinguish. In the first group, the atrophy spreads locally and slowly and 
remains confined to one region of the anatomy during most of the course of 
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the malady. These cases are always of the simple atrophic type, and they 
usuallj^ survive a long time. Such cases, however, tend to become general 
just before the end. In contrast with the local type of i hc affection is the 
group in which the manifestations, commencing locally, spread within a 
comparatively short time to many parts of the anatomy, or even become 
universal. The spread may be very rapid, and the end may occur in a few 
months, or it maybe slower; but it is unusual for any of the cases forming 
this group to survive for more than eighteen montlis. Tliis group comprises 
(1) the generalised cases of simple flaccid atropliy : (2) all the cases of amyo- 
trophic lateral sclerosis ; and (3) most of the bulbar cases. 

Fibrillationh a most important symptom of the disease, and is an associate 
of the muscular atrophy. It seems to be the expression of degeneration 
which is occurring in the yet living and functioning nerve cell. It precedes 
the wasting of the fibres, and is a sure herald of the advent of wasting in this 
disease. It ceases to occur when the muscle is completely wasted, and is not 
seen when the atropliy is not progressing. On account of the imjiortance 
of fibrillation as a diagnostic sign of progressive muscular atrophy it is im- 
portant here to consider those other conditions in w^liic.h it is met with clinically. 
It occurs in syringomyelia and in peroneal atrophy, but only when the muscular 
atrophy is progressing, and, therefore, it is only an occasional symf)t om in 
either disease. It is often very marked in cases of interstitial neuritis (sciatica, 
etc.). It occurs in a most magnified and conspicuous form in certain condi- 
tions of gastro-enteritis, and is presumably due to an int oxication, and to this 
form of fibrillation the term “ myokimia ” has been applied. It is not nud 
with in polyneuritis, poliomyelitis, myopathy, nor in the eomrnon gross 
lesions of nerve trunks, nerve roots or spinal cord. 

The electrical reactions of the affected muscles vary according to the 
degree of degeneration. Since normal and degenerate fibres are stimulated 
side by side in the affected muscle, there will be some lowering of the res])onse 
to faradism with a tendency to a polar change. ^Tliis is known as the “ mixed 
reaction,” and it is common to all diseases in which muscle degenerates 
fibre by fibre. Faradic; excitability lessens as more of the muscle fibres 
degenerate, and when degeneration is complete all ♦■lectrical exc-itability is 
lost. The excitability of the affected muscles to direct mechanical stimuli, 
such as percussion, is increased so long as any living muscle remains. 

Contractures are conspicuous by their absence in this disease, which is 
thus strongly contrasted with peroneal atrophy and some other muscular 
atrophies. If the atrophy becomes complete in a whole limb the end result 
is that the limb is flail-like and without contracture. 

Mental alterations are constantly present in the cases in which the bulbar 
region is affected. Emotional instabihty and hyperexcitabihty are the usual 
change. The patient is easily excited to tears or to laughter by trivial 
causes, and when so excited cannot control his expression of emotion. He 
himself feels little joy or grief during the paroxysms of laughing or crying. 

Sphincters. — In the majority of the cases these are not affected, but every 
now and then dysiiria in any of its forms occurs, and it may occur early in 
the course of the malady, and it may be severe. Loss of sexual power is very 
common. 

Reflexes. — The superficial reflexes are modified in this disease, on the 
one hand by spasticity, when this is present, and, on the other, by the muscular 



PROGRESSIVE MUSCULAR ATROPHY 


1633 


atrophy wJiic-h may }>revent response in the affected muscles. The pharyngeal 
reflex in bulbar cases is usually brisk, notwithstanding the statement to tlie 
contrary, which most antecedent writers upon this subject have recorded ; 
but the response is not the normal response, involving all the muscles con- 
cerned in deglutition, for these are atrophied and paralysed ; it is conffned 
to the constrictors of the pharynx and the muscles of the palate, with the 
feeble co-operation of such of the somatic bulbar muscles as are still able 
to act. The abdominal reflexes are diminished or lost in the spastic cases, 
and in those cases where the atrophy is incident upon the muscles of the 
abdominal wall. The plantar reflexes are usually of the extensor type when 
the legs are spastic ; but this does not always obtain, for there may be deflnite 
rigidity of the legs with brisk knee-jerks and foot-clonus with a persistent 
flexor response. The musclerjer]^_4isa-ppear from the affected region in 
simple atrophic cases pan pasau with the wastihg^bf the muscles. " I rT cas es 
of tdmi^arn^^y they are every where increased, even in regions where the 
atrophy is severe, and in this fypTibf the tna^^^ they never disappear. The 
same increase of the muscle-jerks occurs in the purely spastic cases. 

Diagnosis. — The malady has to be distinguished from the many conditions 
in whicii progressive weakness and wasting of the muscles occur, from those 
in which muscular wasting and spasticity are conspicuous clinical features, 
and lastly from other diseases, in which bulbar symptoms are early evidenced. 
Perojiftal .muse ala very closely resembles progressive muscular 

atrophy, in that slow'wtstihg and fibrillation of the muscles are the chief 
clinical features. The points which distinguish the two conditions are that 
peroneal atrophy is often a familial dis ease, and is apt to commence in child- 
hood, when it is unusual for progresSve muscular atrdpKy "td^1)epnr"^ Tfie 
location of the atrophy is peculiar, and when well marked in the periphery 
of all four limbs, as is common in this disease, cannot be confused with 
progressive muscular atrophy since the latter disease never has this distribu- 
tion. Sy rin go m yelia is easily distinguishable by the early and striking los^s 
of pain aiid’^fempef^Cttire sensibility. j Cervical rib not uncommonly produces' 
atrophy of the intrinsic muscles of thenalod , and , though this is usually 
confined to one hand, it may be bilateral. J.n the totributifilLfiLtbe 

eighth cexvical and fixat^dotfial roots, and some loss of sensibility, may be 
present. The atrophy remains local, and is never accompanied by flbrilla- 
tion. The abnormal rib is easily discoverable bn radiographic cxaminal:ion7 
UTmust be borne in mind that cervical ribs are not uncommon, and that 
their presence does not necessarily prove the cause of atrophy ol the hand 
muscles, for cer^-ical ribs may be present in progressive muscular atrophy, 
in syringomyelia, and in any other disease. 

\ Arthritic muscular atro phy occurs in the regions of joints which shovr 
easily rWdgtiwwWif dise^^ fibrillation does not occur, nor are there altera^ 
tions in the electrical excitability of the wasted muscles. 

is at onbe separated from progressive muscular atrophyoy the myotonus, 
when this latter symptom is present. When myotonus is absent, the ch^j- 

aoteristic wasting of the sternomastoids, and of the mu^eiai3tt J ii h & 

the age of the subject, and sometitnes the presence of fihnuld suggest 

the diagnosis. ^ 

Lesions of peripheral nef^ trunks may be diagnosed by the history of 
a loc'BrtftUSy; tiy luS'lSfScovSj^b a palpable local lesion upon the course of 

103 
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the nerve, and by the confinement of the atrophy to the distribution of 
one particular nerve, while often pain and sensory loss occur in that same 
distribution. 

Lesions of the nerve roots, and especially those produced by pachy- 
n^^ in the vertebrae may cause signs and symptoms 

closely resembling those of the more rapid forms of progressive muscular 
atrophy, as to render correct diagnosis very difficult. Such a lesion in the 
cervical region, for example, may give rise to wasting of the hand and fore- 
arm muscles, and a spastic condition of the legs, resembling exactly a condi- 
tion of amyotrophic lateral sclerosis, without deformity or rigidity of the 
spine, and without pain or sensory loss. In such cases of difficulty the course 
of a little time will bring the advent of the conclusive symptoms of a local 
pressure lesion. It is important in this connection to remember that pressure 
upon the spinal cord results in hyperalbiirninosis of the cerebro-spinal fluid, 
and if the lesion causing the pressure is syphilitic, there is likely also to be 
lymphocytosis in that fluid, neither of which conditions is found in pro- 
gressive' muscular atrophy. Symptoms resembling those of amyotrophic 
lateral sclerosis may arise from tumour involving the cervical enlargement. 
The latter condition becomes easily diagnosable from the not long delayed 
appearance of sensory loss both upon the arms and u]>on the trunk below 
tlie level of the lesion. Fibrillation is never present in any pressure lesion 
of peripheral nerve, nerve root or spinal cord. 

Diagnosis is most difficult in those cases w^here spasticity in the limbs 
is the first sign of progressive muscular atrophy to appear, and where such 
spasticity precedes the appearance of any muscular atroj>hy by a long time. 
If it be clearly borne in mind that spastic paralysis may be tlic earliest, and 
for a time the only sign of progressive muscular atrophy, and that among the 
many diseases of the nervous system, which commence with the same clinical 
picture of spastic paralysis, a certain diagnosis cannot be made until further 
distinguishing signs appear, error will be avoided. The importance of the 
examination of the cerebro-spinal fluid in all cases cannot be too strongly 
emphasised. 

Course and Prognosis. — The nature of the disease is to progress, and to 
extend its area of invasion until a fatal issue is reached. Tlie progress may 
be rapid, and tlie end may be reached in a few months, or it may be slow, and 
many years may elapse before death occurs. The local types of slow onset 
are the most gradual in their development, and these are often characterised 
by periods of arrest in the progress of the disease. The generalised simple 
atrophic type of the disease is the most rapid, especially when it commences 
with severe initial flaccid paralysis without atrophy. 

In the bulbar types of the disease, and in amyotrophic lateral sclerosis, 
the course is for the most steadily progressive. Every type will show, 
however, upon occasion, exacerbations and remissions, and the exacerba- 
tions are the most important, and in the bulbar types may bring about the 
end in a few hours. Of particular interest are rapid extensions of a flaccid 
paralysis, which may occur in a few hours, and which resemble, and indeed 
are identical, with onset of the disease with initial flaccid paralysis without 
atrophy, which has been already described. Whatever type of the disease 
be present, it tends in the end to spread and to become general. 

Involvement of the respiratory muscles or severe bulbar symptoms, and 
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the pulmonary complications which may accompany either condition, may 
bring about the fatal issue. It is usual, however, for death to occur in a 
manner which is common to so many degenerative nervous diseases, a rapid 
increase of the paralysis is associated with an increasing lethargy, which soon 
deepens into a rapidly fatal coma. It is as if an acute toxic ]:)roceB8 occurs 
when the nervous degeneration becomes rapid. It is uncommon for death 
to occur from intercurrcnt maladies. The average tenure of existence after 
definite signs are present is under 1 year in the generalised flaccid type, 
and it may be as short as 2 months. Bulbar symptoms are not generally 
survived for more than 12 montlis. Localised cases of simple atrophy may 
live for many years. Some of the patients in whom a positive Wassermann 
reaction is found improve, and the disease is sometimes arrested by anti- 
syphilitic treatment. 

The progressive character of the disease renders the prognosis grave in 
every case. There are some cases occurring in middle life, which are pre- 
sumably cases of progressive muscular atroph/ of local distribution and slow 
onset and course, wliicli become finally arrested or even improve; but in the 
absence of pathological verification the true nature of such cases is open to 
doubt. Slowly progressive local cases usually last 5 years, and may live 
as long as 25 years from the onset. In these the malady becomes general 
in the end. The possibility of the occurrence of rapidly advancing generalisa- 
tion always renders the [)rognosis uncertain. 

Ill amyotrophic lateral sclerosis the average duration of life is not- more 
than 2 years from the onset. When bulbar symptoms are present the average 
duration is under 2 years. In the generalised cases the average duration is 
under 1 year. Widely spread fibrillation in muscles, which are neither w^'eak 
nor wasted, is the constant herald of generalisation, and renders the im- 
mediate prognosis serious. In cases where syphilis is present the prognosis 
is more favourable, and there is even a possibility of arrest and improvement 
if energetic treatment of the associated condition is provided. Rapid ex- 
tension of tlie weakness, the advent of bulbar symptoms, involvement of all 
the respiratory muscles, and especially general asthenia and drowsiness are 
the signs w^hich usher in the fatal result. 

Complications. — By far the most common complication which is met 
with in ciises of progressive muscular atrophy is the presence of iibxne syphilitic 
lesion of the nervous system, and this may be of any nature, both local or 
general. Tabes dorsalis, associated with progressive muscular atrophy, is 
not uncommon. General paralysis of the insane has been noted in a few 
cases, as lias also paralysis agitans. 

Treatment. — For the most this malady seems to be entirely uninfluenced 
by any treatment that has hitherto been adopted. Even where syphilis 
is a factor in the cauvsation, although appropriate treatment for these condi- 
tions has been applied, and improvement and even arrest may result,, it is 
no rare thing to see no amelioration, and in some cases such treatment seems 
actually to hasten the progress of the disease. The value of treatment by 
the hypodermic injection of strychnine, which was claimed by Gowers, has 
not been borne out. It remains, therefore, to secure favourable conditions 
of life for the patient, and to maintain the general health in as perfect a state 
as possible. Cold, fatigue and traumatic influences, such as falls, are care- 
fully to be avoided, as likely to increase the disability and incite extension 
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of the disease. Absolute rest is not essential, and adhen*nce to light occupa- 
tion where possible seems to hinder rather than to advance the progress of 
the disease. All tonic remedies are useful. Organotherapy has been largely 
vaunted ; but any advantage gained therefrom is from the tonic effect upon 
metabolism. It has no specific effect upon the malady. Electricity* 
massage and passive movements are useful as giving bodily comfort, to the 
patient, and satisfying him that something is being done for him. and that 
nothing has been left untried. Electricity, when strongly applied, does harm, 
and faradism must not be used in spastic cases. In bulbar cases, the dysphagia 
must be aided by avoiding liquids and solids, and by serving all the articles 
of pultaceous form. Salivation, which is so troublesome in this 

condition, may be greatly helped by the administration of hyoscine by the 
mouth. In the rare cases where sphincter trouble is prominent, the regular 
administration of belladonna is of signal service. In the bedridden state 
cleanliness and careful attention to the skin, and to regular shifting of the 
patient, will always prevent the formation of bed-sores. 


PERONEAL MUSCULAR ATROPHY ; ^HARCOT-jU A TUE-TOT^H 
TYPE OF MUSCULAR ATROPHY 

This is an absolutely distinct and peculiar form of muscular atrophy, 
with a frequent tendency to occur in several members of the same family. 
It usually commences in raid-childhood, and after progressing for some 
twenty years or less, comes to a final arrest. The atrophy always commences 
in the intrinsic m usc les of fcct^ and is throughout strictly distal in di s- 
tribtttipn. Tlie miisaW^. Qie Xa^ce and trunk and the proximal muscIesY)? 
the limbs are never affected. The atrophy leaves a Xieciiliar elastic fibrosis 
in the affected mustttes, so that the incapacity caused by this disease is much 
less than in any other form of muscular atropliy of like degree. Sensibility 
is often slightly affected, and there may be deep sensory loss. The essential 
morbid anatomy is a primary neuron atrophy of the anterior horn cells and 
of some of the afferent neurons in certain regions of the spinal cord. 

iStiology. — The disease usually commences between the fifth and tenth 
years of childhood, but it may appear as late as the fourth decade of life. 
Males and females are both affected. Heredity plays an important part in 
the incidence, although isolated sporadic cases are not uncommon. The 
malady often occurs in families, and has been traced through five generations ; 
it may skip a generation and then reappear. 

Pathology. — The anterior horn cells of the affected regions show a 
slowly progressive atrophy and disappearance, with corresponding atrophy 
of fibres in the peripheral nerves. The cells of Clarke’s column show signs 
of degeneration, as do also some of the fibres of the posterior columns of the 
spinal cord, and especially those of the postero-lateral column. Slight degen- 
eration in some of the fibres of the pyramidal tracts is usually found. The 
affected muscles show a simple atrophy of the muscle fibres, indistinguishable 
from that seen when a motor nerve is divided. There is a simple shrinking 
of the fibres, whicb stain progressively and more and more deeply with 
haematoxylin, lose their striation and finally disappear. Secondary fibrotic 
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changes accompany the atrophy, together with sclerosis of the arteries of 

the muscle. 

Symptoms. — ^Muscular atrophy always dominates the clinical picture of 
this malady. It is always strictly distal in distribution, and this feature 
will almost always serve to distinguish peroneal atrophy from any other 
form of muscular atrophy. This is to say it does not affect one particular 
muscle, but the distal ends of all the muscles below a certain level on the 
limb, leaving the proximal ends of the muscles normal, and it advances up 
the limb inch by inch, the separation of the wasted portion of the muscle 
from the normal portion being always transverse to its length. In other 
words, the muscle fibres seem to waste in terms of the length of the spinal 
axons which supply them. The wasting commences always in the intrinsic 
muscles of the feet, and hollowness of the instep and thinness of the feet, 
together with retraction of the toes and the difficulty which the pes cavus 
so produced entails in fitting boots, first draws attention to the disease. 
As the process advances, the lower segments of the anterior tibial, peroneal 
and calf muscles become affected, and the limb is subsequently involved 
until the lower third of the thigh is reached, at which stage the disease is 
invariably aiTested. This slow' spread of the atrophy from the distal towards 
the proximal portion of the limb, gives rise to a most unique and character- 
istic feature in the appearance of the legs at the several stages of the disease. 
As an example, the complete atrophy of all the muscles below the middle 
and a well-developed musculature in the upper half of the leg, give rise to the 
inverted “ fat bottle ” calf. When the atrophy has involved the lower 
third of the thigh, the lower end of the femur, bare of muscle and covered 
only by skin and tendons, contrasts strongly with the weJJ-developed muscles 
of the upper thigh, and causes the thigh to resemble an inverted champagne 
bottle. 

Some years after the atrophy has become marked in the low er extremities, 
and in the usual run of cases just before the age of puberty, the intrinsic 
muscles of the hands and first those of the thenar and hypothenar group 
begin to waste, and this wasting may extend as high as the middle of the 
forearm. It must be borne in mind that the disease may become arrested 
at any period of its spread, and especially that the upper extremities often 
escape altogether. With the exception of the lower part of the thighs, the 
proximal segments of the limbs do not become involved, and the muscles of 
the head, neck and trunk remain unaffected. 

The affected regions of the muscles waste absolutely, and leave a very 
elastic and not strongly contracturing fibrous tissue. The electrical excit- 
ability in the wasted regions becomes first lowered and then lost, and, in 
the earlier stages, may show a mixed reaction, in which there is lowering of 
excitability to faradism, with a tendency to an inverted polar reaction. 
Fibrillation of the muscles is an important sign. It is seen only when the 
disease is progressing, and in the muscles which are obviously wasting. 
It is never general, as in some cases of progressive muscular atrophy. And 
since peroneal atrophy is at times advancing and at other times stationary, 
fibrillation may be in one case conspicuous and in another never seen. It 
disappears entirely when the progress of the malady becomes finally arrested, 
and is, therefore, useful as a clinical indication of active advance of the 
disease. Contractures always occur, and from the nature of the distribution 
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of the atro])liy are necessarily confined to the feet and the hands. In the 
feet, pes cavus with retracted toes is the rule ; but sometimes, and in some 
stages of the disease, the feet and toes may be dropped and the feet inverted. 
The sphincters are unaffected. The ankle-jerks are diminished or lost in 
proportion to the wasting of the calf muscles. In the final arrested stage 
they are usually lost. The knee-jerk is always retained and is usually brisk. 
The plantar reflexes are usually lost early so far as any response in the foot 
is concerned, but some response in the upper thigh muscles, upon stimulating 
the plantar region, often remains. Pain, tenderness and cramp are entirely 
absent. Conspicuous loss of sensibility is uncommon, but sliglit loss of deep 
sensibility, loss of the vibration sense and relative tactile loss, may often be 
detected upon careful examination ; but in rarer cases all forms of sensibility 
may be severely affected, or even entirely lost. As an exam{)le of the latter 
condition, a patient came under the writers’ care in the arrested stage with 
complete atrophy of all the muscles below the knees, with com])lete loss of 
all forms of sensibility below the knees. Notwithstanding this complete 
motor and sensory loss, he was able to get about upon his legs and work, 
guided by sensations which reached his consciousness from the articular 
surfaces of the lower ends of his femurs. Perforatintr ulcers may be met 
with upon the soles of the feet, and are explained by the thinness of the feet 
and their deformity, which, coupled with the clumsiness of the use of the 
feet, lead to the formation of severe corns which break down into perforating 
ulcers. Loss of sensibility also is a factor in their production. 

The most striking of all the clinical features of peroneal atro[)hy is the 
comparatively slight disability which the wasting of tlie miisch‘s and con- 
sequent paralysis, and even tiie sensory loss, when present, cause. This is 
due to the peculiar quality of tlie fibro.sis which succeeds the wasting. The 
fibrosed muscles support the joints in such a condition of unchanging, elastic 
stability as renders locomotion and other acts possible in a degree that is 
not met with in any other condition of muscular wasting. Even when a 
rapid increase of wasting has caused great disability, it is almost invariable 
to find that the advent of fibrosis in the course of time greatly lessens the 
disability. Thus, in a patient aged 16 years, who was unable to walk without 
assistance on account of the severe paralj^sis below the knees, a lapse of 
4 years found him able to earn a good wage, working upon his feet, though 
there was no change in the degree of paralysis during this time. 

Course. — The course is irregularly progressive for a number of yt'ars 
only, and the advance of the disease ceases usually in the third decade of 
life. Exacerbations of the weakness are likely to be followed in every 
case by considerable improvement, owing to the secondary fibrosis in 
the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easilv confused with 
progressive muscular atrophy, in that wasting of muscles and fibrillation 
are the conspicuous features. The onset usually in childhood and the fact 
that the feet are affected first, the peculiar distal distribution and the presence 
of any familial incidence, are important. But the only distinction which is 
absolute is the distribution, for progressive muscular atrophy may begin in 
childhood and peroneal atrophy may not appear till after middle life, and 
often familial relations are absent in the latter malady. In the course of 
time the diagnosis always becomes clear, for progressive muscular atrophy 
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never keeps to the classic distribution, nor is it followed by the peculiar 
fibrosis which characterises peroneal atrophy. 

Dystrophia myotonica when commencing in the peroneal muscles may 
for a time closely simulate peroneal atrophy. The presence of the least 
sign of myotonia, the involvement of the face and the atrophy of the stemo- 
raastoids, will establish the diagnosis. 

The, usual forms of myopathy are at once separated from peroneal atrophy 
by the distribution of the muscular weakness and wasting, which in the 
former group of maladies is conspicuously upon the face, trunk and proximal 
muscles of the limbs, and in the latter upon the distal muscles. Peripheral 
neuritis is more rapid in its onset, and is apt to be associated with marked 
sensory disturbances, both objective and subjective, and the paralysis is in 
terms of individual muscles, which is not the case in peroneal atrophy. 

Prognosis. —The disease has no tendency to destroy life. Complete 
arrest always occurs. There is invariably a tendency for the amount of 
disability to improve, for the reasons that the fibrosis of the paralysed mus- 
cles, which occurs in the course of time, renders the affected limbs more 
serviceable, and, further, that the patient learns to overcome his defects. 
There is never any real recovery in the affected muscles. 

Treatment.— The general health should be carefully maintained, and the 
nutrition of the affected muscles aided by the application of massage and 
electricity. Care must be taken, on the one hand, to avoid over-fatigue of 
the affected muscles, and, on the other, to ensure such regular exercise as is 
compatible with their capacity. Bicycling, for example, since it employs 
cliieliy the thigh muscles, is a better form of exercise for these patients than 
is walking. In no circumstances should tenotomies be performed for the 
deformity of tlie feet, for such measures tend to destroy the effect of the 
conservative fibrosis, so essential to the production of a useful limb. The 
use of any heavy meclianieal supports is to be avoided above all things, 
liight, well-fitting boots, so as to interfere as little as possible with the exer- 
cise of the damaged muscles, are essential. Light, celluloid splints may 
be worn at night to assist the deformity of the feet in the advancing stages 
of the disease. Administration of thyroid gland and other polyglandular 
extracts has been recommended. 


PROCRESSIVE SPINAL MUSCULAR ATROPHY OF CHILDREN; 
THE WERDNIG-HOFFMANN D ISEASE 

This is a malady of tlie first year of infancy, often incident upon several 
children of the same parents, and characterised by the gradual development 
of progressive muscular weakness and atrophy, which affects the proximal 
muscles first and most, increases to a complete paralysis of trunk and limbs, 
and finally affects the bulbar muscles. The disease is invariably fatal in 
from a few weeks to several months. The most striking pathological changes 
are a progressive degeneration and disappearance of the ventral horn cells 
of the spinal cord, and of their analogues in the brain stem. 

/Etiology. — In some of the cases the paralysis is noticeable at the time 
of birth, and the disease is obviously of pre-natal development. In others 
the children are quite healthy at birth, and the disease develops some time 
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daring the first year of life, and most frequently within 8 weeks of birth. 
Though sporadic cases may be met with, yet in the majority of instances 
several children of the same mother are aflected. Both the pre-natal cases 
and the post-natal cases may be met with among the children of the same 
mother. The sexes seem to be equally affected. No maternal ill-health 
during pregnancy has been noticed, and nothing is known about any other 
aetiological factor. 

Pathology. — The most extensive changes arc found in the ventral horn 
cells throughout the spinal cord and brain stem, and at many levels no 
normal cells whatever are to lie seen. Tigrolysis, swelling and glassiiiess of 
the cells, extrusion of the nuclei, disappearance of the dendrites, shrinking 
of the cells and final disappearance is the sequence of the changes. Degenera- 
tion of the anterior roots and of the peripheral motor nerve fibres conse- 
quently occurs. These changes are not confined to the lower motor neurons, 
for in our cases examination by the Maiuhi method showt^d extensive de- 
generation throughout the posterior eoliimns of the cord, indicating that 
lower sensory neurons were also eousiderably affected. 

The muscles show intense degeneration with hypertrojiliy of fibres and 
atrophy of most of the fibres, waving, mouiliform shape, hypernucleation 
of the spindles, general nuclear increase and fibrosis. 

Symptoms. — In the cases which are pre natal, the malady is noticed at 
the time of birth on account of the tonelessness, flaccidity and the poorness 
of movement in the trunk and proximal muscles of the limbs. In tlie post- 
natal cases there is a gradual onset of similar weakness and flaccidity in the 
trunk first, and in the limbs afterwards, whicli usually commences within 
six weeks of birth, but which may not appear until towards the end of the 
first year of life. The weakness seems always to be least marked in the 
periphery of the limbs, where curious, slow, involuntary movenientB of the 
fingers and toes have been noted in a good many of the cases. The paralysis 
is followed by a rapid and extensive wasting of the muscles, accompanied 
by occasional fibrillary twitchings. Since these children are not only well 
nourished, but often put on much fat during the illness, wasting of the muscles 
may not be apparent on inspection or palpation. It can, liowever, immedi- 
ately be detected by radiography, which distinguishes sharply between fat 
and muscle. 

As the malady progresses the trunk muscles become completely paralysed, 
the intercostal muscles being always paralysed before the diaphragm. The 
limbs become progressively weaker, and, lastly, bulbar paralysis supervenes 
in those cases where death has not already occurred from respiratory paralysis. 
The reaction of degeneration is present in the affected muscles. Sensi- 
bility may be unimpaired ; but in several of my cases there has been con- 
spiouous loss of pain sensibility over the limbs and trunk. The sphincters 
are unimpaired until the very last stages of the disease. The superficial and 
deep reflexes are lost. The ocular muscles have uot been affected, and 
intelligence is preserved throughout. 

Diagnosis. — The peculiar and striking features of the disease make the 
diagnosis easy, if the symptomatology be known. Amyotonia congenita 
presents the same helplessness and flaccidity of trunk and limbs as does the 
Werd nig- Hoffmann disease, and further resembles it in being sometimes 
congenital, and sometimes having an onset very early in life. In amyotonia 
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congenita, however, the paralysis is not complete, and it tends to irnprove- 
ment and not to progressive increase. Contractures also occur, which are 
not found in the Werdnig-Hoffmann disease, and, lastly, the definite spinal 
cord changes of the latter malady are not found in the former. 

Course and Prognosis. — The course is invariably progressive, and is 
more rapid the earlier in life the disease commences, and it is most rapid of 
all in the pre-natal cases, which are usually fatal within a few weeks. With 
an onset some weeks after birth, life is usually continued for several months, 
and a few cases have been reported with an onset towards the end of the 
first year, in which death has been delayed until the third or fourth year. 

Treatment. — No treatment is known to influence the course of the 
malady. 


LESIONS OF THE PERIPHERAL NERVES 

LOCAL LESIONS OF NERVE ROOTS AND NERVE TRUNKS 

Phrenic Nerve. — This nerve is formed by the junction of fibres arising 
from the third, fourth and fifth cervicftL.afigmcnta„.QLtb!^.*§IM 
^npplioR Uypr Paralysis result s most often from disease of the 

spinal cord, but the roots uiay Ke rraplicated in ^sease of the spine, and the 
trunk' may be injured in its course through the neck* and thorax, by wojijQid§ 
or tumours. Bilateral paralysis occurs in lesions of the cord and spine, and 
in alcghOTc, diphtheritic, saturnine and other forms of periplierial neuritis. 
Other causes iisUaliy affect one side only. When the diaphragm is 'com- 
pletely paralysed, the normal inspiratory protrusion of the upper part of the 
abdomen disappears, or is replaced by retraction of this part with each 
inspiration. During rest, so long as the lungs are healthy, the respiratory 
rate does not increase, but if bronchitis or pneumonia arises as a complica- 
tion, or if the patient exerts himself, the dj minished reserve of respiratory 
power is seriously felt. When one nerve only is affected the diaphragm does/ 
not ^ descend on that side. This is rarely delected by observation of the 
abdomrnaTmovementsTXut is easily seen on the X-ray screen. It produces 
no disjtomfort. 

’The Long Thoracic Nerve. — This nerve is formed in the substance 
of the scalenus medius muscle, by the union of fibres arising from the posterior 
aspect of the fifth, sixth and seventh cervical roots. It supphes the serratus 
m agnu s muscle. 'WKen'lilI the fibres of tliis muscle contract, the scapula 
moves upwards, forwards and outwards. It contracts with the pectoralis 
major in the action of pushing forward the point of the shoulder and in the 
rapier-thrust movement. It also assists the deltoid in raising the arm. 
When it is paralysed alone, the position of the scapula at rest is unaltered, 
but if the traperiuB and the rhomboids are paralysed as well the scapula 
drops, and its lower angle is displaced inwards. Paralysis of the serratus 
magnus is best demonstrated by causing the patient to hold the arms out- 
stretched before him. The arm is not raised so high on the affected as on 
the normal side, because the scapula is not fixed and the deltoid works at a 
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disadvantage. Viewed from behind the deformity is characteristic. The 
vertebral border of the scapula stands out prominently and the hand can 
be pushed between this bone and the thorax — “ win ged scapula/* On raising 
the arm from the side, there is difficulty in attaimi^nEIiTliorizontal position, 
but the winging of the scapula is less apparent. 

The nerve may be damaged by carrying heavy weights on the shoulder, 
by falls or blows on the shoulder, and by continued muscular effort with the 
raised arm. The nerve may be injured alone in gunshot wounds, but as 
a rule it is associated with lesion of the brachial plexus. In the cases 
caused by compression, severe neuralgic pains in the neck precede the 
onset of paralysis. Recovery is always very slow and the defect may 
be permanent. 

Brachial Plexus. — The bracliial plexus is formed by the union of the 
anterior division of the lower four cervical nerves and the first dorsal nerve. 
It may be injured by stabs in the neck, by penetrating missilesT^y du^ocation 
of the shoulder or fracture of the clavicle, or by pressure of a tumour, aneurysm 
or cervical nb. Further, the nerves may be torn by forcible^ dragging on 
the arm.fn accidents or during dehvery. In most cases the lesion is partial 
and the symptoms conform in the main to one of the following types. 

Upper plexus paralysis . — This results from an injury to the fifth and sixth 
cervical roots. The muscles paralysed are : biceps, deltoid, brachialia aniiciia^ 
supinator longus, s upraspin atus. infraspinatus, rhombpideus, subscapularis, 
clavicular portion oi, p^^.ralis, nQrajof,/serratus magnus, latissimus dorsi, 
teres major. The arm cannot be flexed at the elbow (flexors ol forearm), 
nor raTsed and abducted (deltoid). The movements of the wrist and fingers 
are not impaired. Adduction of the arm is weak (pectoralis major), and 
rotation is feeble or absent (spinati). On attempting to oppose the shoulders, 
the scapula on the affected side passes further from the middle line (rhorn- 
boideus). The hand of the affected side cannot be placed on the buttock 
of fhe sound side (latissimus dorsi). 

The reaction of degeneration is often complete in the deltoid and flexors 
of the forearm and nearly so in the spinati. It is usually incomplete in the 
other muscles. Sensation is diminished or lost along the outer border of the 
whole limb immediately aRer the injury, but improvement sf^ts in rapidly. 
For some time the patient experiences pins and needles and burning sensa- 
tions in the affected area, which last longest in the thumb and index finger. 
The biceps reflex is lost. Percussion of the styloid process of the radius, 
instead of causing a contraction of the biceps and supinator longus, produces 
flexion of the fingers — ^iny^igiflJXXii the.raffia^ In this form the tendency 

to complete recovery is great. As a rule all the symptoms disappear com- 
pletely in from 6 months to 2 or 3 years. Weakness persists longest in the 
deltoid and supinator longus. 

Lower plexus paralysis . — This results from a lesion of the eighth cervical 
and first dorsal roots, or of the common trunk of the median and ulnar nerves. 
The intnnsTc muscles of the hand and the flexors of the wrist and fingers arc 
pa ra l yse dr^^Bd* the""lM border of the forearm and hand is ancesthetic. 
When the roots are damage, sympathetic fibres may be implicated with the 
production of myosis, narrowing of the palpebra},.japeituxe, enojghthalmos 
and alterations in sweating on the face, neck, arm and upper part of the 
chest, on the affected side. 
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Middle plexus paralysis . — This form of paralysis is a common result of 
gunshot i njuries of the plexus. It affects the muscles supplied 
spiral and circumflex nerves — posterior cord. As the nerve to the latissimus 
dorsi arises from the same trunk, this muscle is often paralysed as well. 
In addition to these simple types, more complicated paralyses occur, in 
which various parts of the plexus are injured together. 

In paralysis of the inner cord of the plexus^ atTopliy is confined to the 
intrinsic hand muscles. 

Lesions of the brachial plexus show a remarkable tendency to spon- 
taneous recovery. In many cases recovery is complete in 6 months to 
2 years, in others it is partial, and some muscles remain paralysed. 

The Musculo-spiral Nerve. — Owing to its long course, its position 
in relation to the humerus, and its peculiar vulnerability to compression, 
paralysis of the musculo-spiral nerve is one of the commonest peripheral 
palsies ; although it is a mixed nerve containing sensory, motor and vaso- 
motor fibres the symptoms of an injury are almost entirely motor. In the 
u])per arm the nerve supplies the triceps and the' ancoiieuf,"1h 'the forearm 
the supinators, the extensors of the wrist and fingers, and the exten^^ors and 
long abductor of the thumb. 

Symptoms. — Injury to the nerve is followed by droppin|tiJ!Ltj[LC.,wn^ 
and fingers. The wrist and the first phalanges are flexed. The flexion is 
limp and easily reducible. 

When the lesion is in the axilla the whole of the triceps is paralysed, and 
extension at the elbow is lost. Occasionally in wounds of the posterior 
as})ect of the arm the nerves to the triceps are injured, whilst the main timnk 
escapes. The patient is then able to extend the arm powerfully by means of 
the anconeus, but if he is made to raise the elbow a.s high as possible with 
his fingers on the point of the shoulder, extension of the bent forearm is 
impossible. 

In most cases the nerve is injured in the middle third of the arm and 
the t riceps escapes, but the supinator Tbhgus and fbe exien^Tlnus^^ 
in the forearm are paralysed. Partial paralyses, such as are seen in lesions 
of the median and ulnar nerves, are very rare. The supinator longus, so- 
called, is not a supinator. Its action is to flex the forearm,' 
is in a position intermediate befWeen pronation and supination. Paralysis 
of this muscle is detected by the absence of contraction when the pronated 
forearm is flexed against resistance. Owing to paralysis of the supinator 
brevis supination is abolished. During the movement of flexion of the fore- 
arm the biceps acts as a supinator, during extension the external rotators 
of the shoulder, but feebly. 

Paralysis of the extensors of the carpus abolishes both extension and lateral 
movement at the wrist. The flexors of the carpus play no part in lateral 
movements. The extensors of the fingers extend the first phalanges only. 
Extension at the distal joints is earned duI^^ lTie luiffl 
Paralysis of the extensors and long atSucior of the thumb renders abduction of 
the thumb and extension of the phalanges impossible. On attempting to 
abduct the thumb, it passes no further than the radial border of the hand. 
In some cases, the second phalanx of the thumb can be feebly extended by 
the muscles of the thenar eminence. 

Many muscles not supplied by the musculo-spiral work at a disadvantage 
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when the extensors are paralysed. These defects must not be mistaken for 
signs of injury to other nerves. Owing to the flexed position of the Land the 
grasp is feeble, but if the wrist is extended passively the grasp is improved. 
The patient cannot make a fist properly, as the thumb does not oppose the 
index finger and the fingers cannot be flexed into the palm, until the thumb 
has been moved aside by the sound hand. The movements of the interossei 
in abducting and adducting the fingers are also feeble while the wrist is 
flexed, but are much stronger when the hand is resting flat on a table with 
the wrist and fingers extended. The complete reaction of degeneration is 
often found in all the paralysed muscles from the onset. Atrophy becomes 
obvious in a month or two. Its extent and severity give important evidence 
for prognosis. 

Sensory disturbances . — Subjective symptoms are rare. In a few cases, 
pariesthesiae are felt on the posterior aspect of the forearm and on the dorsal 
aspect of the thumb. They are of brief duration, and are commoner with 
partial than with complete lesions. Severe causalgias are almost never 
seen in lesions of this nerve. Sensibility to light touch, superficial pain and 
temperature is impaired over a small area on the radial border of the hand, 
including the proximal joints of the thumb and first two fingers. The defect 
is often very slight, and is only discovered on very careful examination. 
Deep sensibility is rarely affected. Considering the extensive distribution 
of the external cutaneous branch of the musculo-spiral nerve, it is rather 
surprising that the sensory disturbances are so slight, when the nerve is 
injured above the origin of this branch. 

Recovery . — It might be thought that recovery would take jdace in the 
order of the length of the branches to the various muscles. This, however, 
is not the case. As a rule the extensors of the wrist recover first, then the 
extensors of the middle, ring, little and index fingers in this order, next the 
supinator lofigus, and the extensors and abductors of the thumb last of all. 
On palpation of the muscles during attempted extension, contractions can 
be felt before any movement is produced. Other signs of impending recovery 
are the disappearance of automatic pronation and of the flail-like drop of the 
hand, also diminution of automatic flexion of the fingers after passive ex- 
tension. Recovery of movement is complete when the patient is able to 
extend the wrist and all the fingers simultaneously or separately. After 
this becomes possible, restoration of power is rapid. 

The Median Nerve. — Whilst the clinical individuality of the musculo- 
spiral nerve is shown in the preponderance of motor symptoms and in the 
uniform completeness of the paralysis that follows an injury, that of the 
median is seen in the frequency of partial and especially of painful lesions. 
Isolated palsy of this nerve is infrequent except as a result of gunshot wounds 
and other injuries. It may be dama^d^bj repeated violen t cop tjactiqns of 
the monatorj;adi]^J^§, as TrTdne oT fKlorms of tennis elbow.’* 

TotaJr paralysis . — The muscles paralysed^'are the pronators, the radial 
flexor of the wrist, the flexors of the fingers except the ulnar half of the deep 
flexor, most of the muscles of the thenar eminence (opponens, abductor brevis 
and outer head of the flexor brevis pollicis) and the two radial himbricals. 
Stated briefly the symptoms are : inability to flex the phalanges of the index 
finger and the second phalanx of the thumb ; difficulty in flexing the phalanges 
of the middle finger ; defective opposition of the thumb. The appearance 



LESIONS OF NERVE ROOTS AND NERVE TRUNKS 1646 

o{ tlie hand in total lesions is fairly constant. The hand inclines to the ulnar 
side, the index and middle fingers are more extended than is normal, and the 
thumb lies on a level with the fingers— the ape-hand. 

Pronation is incomplete and defective. The patient tries to overcome 
the defect by rotating the whole limb at the shoulder. Paralysis of the 
flexors of the wrist is seen when an attempt is made to flex against resistance. 
The tendon of the ulnar flexor alone stands out, and the hand is drawn towards 
the ulnar side. Even at rest, the flexor tendons are more prominent on the 
sound than on the affected side. 

Flexion of the fingers is good in the two ulnar fingers, though weaker than 
normal. The index cannot be flexed at all, and the third finger only incom- 
pletely. Flexion at the proximal joint is usually good in all the fingers including 
the index, and flexion at this joint with extension at the last two joints is 
usually well done by the interossei and lumbricals. If the proximal phalanx 
of the thumb is immobilised, it will be seen that flexion of the terminal phalanx 
is abolished, owing to paralysis of the flexor longus pollinis. 

Paralysis of the thenar muscles renders opposition and abduction of the 
thumb defective. By means of the adductor the thumb can be drawn into 
the palm, but as the radial fingers cannot be flexed nor the thumb opposed, 
it is impossible to place the tip of the thumb on the tips of the fingers. Atroi)hy 
of the muscles becomes obvious in a few weeks. The outer part of the thenar 
eminence is flattened, and the bulk of the muscles arising from the internal 
condyle is greatly diminished. 

Sensory disturbances. — In almost every case there is complete anaesthesia 
to all forms of sensation in the two terminal phalanges of the index and middle 
fingers. The skin outside this area may be unaffected even in complete 
lesions, hut in most cases sensibility is diminished in the terminal phalanx 
of the thumb, and to a less extent over the remainder of the radial half of the 
palm, including the radial side of the ring finger. The stereognostic sense is 
lost in the outer fingers. This defect, together with the loss of power, renders 
the thumb and index finger useless, and makes paralysis of the median the 
most serious single nerve lesion of the upper limb. 

Vasomotor and trophic changes. — In many cases the skin in the distribu- 
tion of the median nerve is red, dry and chapped, and the nails white or 
purple. It is possible that these changes are due to an associated vascular 
lesion. 

Recovery is extremely slow and is rarely complete. Sensation begins to 
return before power, but the stereognostic sense is often defective, long after 
movement in the fingers has returned. The pronator and the flexors of the 
wrist recover first, then the flexors of the thumb and middle finger. Flexion 
of the index finger and opposition of the thumb, if it is regained at all, remains 
defective for several years. In searching for signs of recovery, care must be 
taken lest some “ trick-movement,” due to contractions of healthy muscles, 
is misconstrued. For example, when told to flex the terminal phalanx of 
the thumb, the patient first over-extends and abducts, and then relaxes 
suddenly. The terminal phalanx then makes a slight passive movement of 
flexion, which may be mistaken for true active flexion. Recovery is complete 
when the patient is able to make a good fist with the fingers flexed well into 
the palm, and the thumb pressed firmly upon the dorsal aspect of the second 
phalanx of the middle finger. 
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Partial Lesions.— Partial paralysis of the median nerve is much 
commoner than the complete form. 

Motor symptoms . — Flexion of the index finger and opposition of the thumb 
are most impaired. The flexors of the middle finger and of the terminal 
phalanx of the thumb may suffer also, but to a less degree, whilst the pronators 
and the flexors of the wrist often escape entirely. 

Sensory symptoms . — Apart from the painful lesions to be mentioned 
later, sensory troubles are usually slight in partial lesions. Annesthesia is 
rare, but sensibility to all for ms may be diminished in the areas mentioned 
under complete lesions. 

Vasomotor symptoms . — The skin is often cyanosed in the distribution 
of the injured nerve, and it may perspire more freely than in healthy })arts. 
These changes are more distinct when the paralysis is complicated by a 
vascular lesion. 

Recovery is naturally more rapid than in complete lesions. The order 
in which the muscles recover and the tests for complete return of function 
have been mentioned above. 

Painful Lesions of the Median Nerve. — Causalgia . — In many cases 
the most prominent symptom of injury to the median mn-ve is pain. 

Motor disturbances are always present, but are usually slight , the weakness 
affecting mainly the flexors of the index finger and the thenar muscles. 

V asomotor changes are a feature of this type. In many cases perspiration 
is diminished over the radial half of the palm, and the skin becomes dry and 
scaly. In others, perspiration is increased over the median area. 

Sensory disturbances . — Pain comes on about a month after the injury, 
at first as tingling or pricking in the finger-tips and palm, later as a constant 
severe smarting, dragging or burning pain — hence the name causalgia. Added 
to the constant pain which never ceases day or night, paroxysms occur, in 
which the pain increases suddenly in intensity. The application of cold 
water gives temporary relief, and patients often wear bandages or gloves 
which they keep constantly moistened. Many develop a phobia of dryness. 
They will not touch dry objects, even with the healthy hand, the sight of 
another person handling a dry object increases the pain, and any rustling or 
crackling sound, suggestive of dryness, may bring on a paroxysm. 

In severe cases the limb is held flexed at the elbow and wrist, with the 
hand constantly raised and the fingers extended or hyper-extended. The 
whole hand atrophies, and irreducible ankylosis occurs with the limb in 
this position. The skin of the hand is thin and dry. The fingers taper, 
and the nails are long, brittle, blackened and striated longitudinally. The 
pain reaches its acme 4 or 5 months after the injury, and then slowly 
declines, but the limb remains useless. Even in slighter cases, without 
much deformity, recovery of function is extremely slow, and is rarely 
complete. 

The Ulnar Nerve. — Arising from the inner cord of the brachial plexus, 
the ulnar nerve receives its fibres from the eighth cervical and first dorsal 
segments of the cord. It supplies the ulnar flexor of the wrist, the ulnar 
half of the deep flexor of the fingers, the muscles of the hypothenar eminence, 
the interossei, the two inner lumbricals, and the adductor and inner head 
of the short flexor of the thumb. Its sensory area is the ulnar border of the 
hand, the little finger and the inner half of the ring finger. 
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Total paralysis . — Paralysis of the flexor carpi ulnaris may be detected 
by palpating the tendons when the wrists are flexed against resistance. 
The limpness on the affected side contrasts strongly with the firmness on the 
sound side. Lateral movements of the hand are unaffected, as these are 
carried out by the extensors. 

Paralysis of the ulnar portion of the flexor profundus digitorum. In 
making a fist flexion of the index finger is perfect, and that of the middle 
finger good, whilst in the ring and little fingers it is absent or very feeble. 
This weakness is best seen when flexion is attempted with the index and 
middle fingers extended. Even when the fingers can be flexed by the action 
of tlic flexor sublimis, the power of resisting passive extension is completely 
lost in the terminal phalanx of the two ulnar fingers. Paralysis of the 
hypothenar muscles abolishes lateral movements of the little finger, and 
diminishes the power of flexion at the proximal joint. Paralysis of the 
interossei and of the inner two lumbricals leads to the production of the 
“ claw-hand.” 

'Flic action of these muscles is to flex the fingers at the proximal joints 
with the distal joints extended. In the “ claw-hand ” the posture of the 
fingers is just the opposite of this, namely, extension at the proximal joint 
with llc-xion of the distal joints. Although all the interossei are paralysed, 
the defect is only seen in the ulnar fingers, as the radial lumbricals supplied 
by the median are still healthy. It is produced by the action of the long 
extensors, which being now unopposed, over-extend the proximal joints, 
and by the flexor sublimis, which flexes the second joint and draws the distal 
joint down with it. The clawing of the fingers is greatly accentuated when 
the nerve is paralysed below the point of origin of the fibres to the long flexors 
of tlie fingers. Other features of the ” ulnar hand ” are atrophy of the 
interossei and of the hypothenar eminence and persistent abduction of the 
little and ring fingers. The movements of abduction and adduction are lost 
in the inner two fingers, and often in the middle finger. Further, these 
fingers cannot be flexed at the distal joint, whilst the proximal joints are 
extended. 

Paralysis of the adductor pollicis and of the inner head of i\ie flexor brevis 
polUcis ])roduces peculiar disturbances in prehensile movements. If the 
patient is asked to grasj) a folded paper between his thumb and index finger, 
and to resist efforts to remove it by pulling, it will be found that this move- 
ment, which is normally very powerful, is grossly defective. He cannot 
grasp the object beneath the thumb with the second phalanx extended ; but 
presses the tip of the flexed thumb against the outer margin of the index 
finger. 

Sensory disturbances . — In complete lesions, all forms of sensation are 
abolished in the little finger, and along the ulnar border of the hand. Beyond 
this there is usually diminished sensibility on the ulnar side of the ring finger, 
and over a narrow area towards the centre of the hand on both aspects. 
Spontaneous pains are rare, and vasomotor changes are usually alight. 

Partial paralysis . — In partial lesions the same symptoms are found in a 
less degree. The small muscles of the hand suffer most. Clawing may 
be slight or absent. Neuralgic pains may be felt in the distribution of the 
ulnar nerve ; but causalgia is never seen in lesions of this nerve alone. 

Re/^overy of sensation is usually complete before movement is regained. 
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The flexor carpi ulnaris recovers first, then the long flexors of the fingers, 
and last the small muscles of the hand. In these recovery is extremely slow. 
When recovery of movement is complete the patient can abduct and adduct 
the middle finger with the palm flat on a table, and he can also scratch the 
table with the nail of the little finger without moving his wrist. 

The Musoulo-outaneous Nerve is derived from fibres arising from the 
fifth and sixth cervical nerves. It is rarely affected alone, but is often 
implicated with the brachial plexus. It supplies the biceps, coraco-brachialis 
and brachialis anticus. Flexion of the forearm can still be carried out by tlic 
supinator longus; but the power of flexion is greatly diminished. Sensation 
may be diminished or lost along the radial border of the forearm. 

The Circumflex Nerve derives its fibres from the fifth and sixth cervical 
nerves. It supplies the deltoid and teres minor, and the skin over the 
deltoid. It may be injured alone in injuries to the shoulder and by pressure 
of a crutch. The chief symptom is paralysis of the deltoid with almost 
complete inability to raise the arm. 

Internal Cutaneous Nerve.— Division of this nerve produces a narrow 
area of anmsthesia on the inner side of the forearm. 

The Lesser Internal Cutaneous supplies the skin on the inner aspect 
of the upper arm. 

In war injuries lesions of the nerves of the lower limb are very frequent ; 
but in civil practice, apart from sciatica, local lesions of these nerves are rare. 

The Lumbo-saoral Plexus. — The lumbar plexus is formed by the union 
of loops from the anterior branches of the first three lumbar nerves and a 
part of the fourth. The rest of the latter unites with the fifth to form the 
lumbo-sacral cord, and joins the sacral roots to form the sacral plexus. 

The lumbar plexus may be damaged by abdominal tumours, and its 
roots by new-growth or other disease of the vertebree. In a certain number 
of cases signs of inflammation of the lumbar plexus are found in association 
with sciatica or neuritis of the sacral plexus. 

Anterior Crural Nerve (L^„ L3, L4). — This is the largest branch of the 
lumbar plexus. It supplies the psoas, iliacus, pectineus, sartorius, adductor 
longus and quadriceps femoris. It may be injured alone by fractures of the 
pelvis or of the femur, by dislocations of the hip, or by implication in 
wounds, psoas abscesses or new growths. 

The most prominent symptoms are loss of power to extend the knee, 
loss of the knee-jerk, wasting of the quadriceps, and sensory disturbances 
over the anterior surface of the thigh and inner surface of the leg. The 
psoas always escapes, unless the plexus itself is also damaged ; but flexion 
at the hip may be imperfect through paralysis of the iliacus. Owing to the 
rapid dispersion of the branches in the thigh, wounds in this part often cause 
partial lesions. In these the nerve to the quadriceps is most often injured. 
The resulting paralysis causes serious disability in walking as the knee gives 
way at every step, especially in going down stairs, and lameness lasts for a 
long time after complete return of voluntary movement. 

Obturator Nerve (L,, L,, L,).— This nerve is rarely damaged alone. 
It supplies the three adductor muscles, the obturator externus and the 
gracilis. The symptoms are weakness of adduction and internal rotation 
at the hip. 
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External Cutaneous Nerve (Lg, L3). — This nerve supplies an area of 
skin on the buttof*!:, and through its femoral branch the skin on the antero- 
lateral aspect of the thigh. As a result of injury, but more often without 
obvious cause, the skin in the territory of this nerve may show peculiar 
sensory disturbances, which have been described under the name of meralgia 
farcesthetica. Most cases occur in men. In women it is usually associated 
with pregnancy. The nerve is tender on pressure at the point where it 
passes from under Poupart’s ligament, and neuralgic pain or numbness and 
tingling is felt in the skin, which may be slightly insensitive on objective 
examination or extremely hyperaesthetic, so that the slightest toucli causes 
pain. The symptoms, which are always unilateral, are made worse by walking 
and may cause serious incapacity by their persistence and severity. In 
severe cases the nerve should be excised. 

The sacral plexus may be damaged by growths or inflammation in the 
pelvis, by compression during parturition, and by penetrating missiles. It is 
also often the seat of spontaneous neuritis. 

The Great Sciatic Nerve (L^ Sb S‘^). — This nerve supplies the 
flexors of the leg and all the muscles below the knee. It may be involved 
in pelvic new growths, or injured hy fractures of the pelvis or femur. Next 
to the musc‘ul()-s{>iral it suffers in gun.shot wounds more often than any 
otiier nerve. 

Total paralysis. — The foot drops, and the toes point downwards. Walking 
is possible, but the patient cannot stand on the heel or toes of the paralysed 
foot. The knee is raised high, but the steppage is not so marked in total 
lesions as when the external popliteal alone is paralysed. All movement 
below the knee is abolislied. When the w'ound is in tlic buttocks flexion of 
the knee is very weak. The foot becomes oedematous if allowed to hang 
down. Sweating is often absent on the sole and dorsum of the foot, but is 
normal on the inner side of tlie foot, which is supplied by the anterior crural. 
The skin is dry and thin, and may be scaly. Hyperkeratosis of the sole is 
common. Subjective sensibility is rarely affected. The skin is completely 
aniestlietic over the entire foot, except the inner border of tlie sole and around 
the internal malleolus. Tlie aniesthesia extends upwards on the postero- 
external aspect of the calf in its lower two-thirds, embracing the tendo 
Achillis and external malleolus. Beyond this area of complete anaesthesia 
there is a wide zone in which sensibility is diminished. The sense of position 
and passive movement is abolished in the foot and toes. The knee-jerk is 
present. The ankle- jerk is always lost. Stimulation of the sole may produce 
a cont raction in the tensor of the iascia lata ; but there is no response in the 
loot. 

Partial paralysis. — In wounds of the sciatic nerve it often happens that 
the fibres of the external popliteal alone are wounded, since the sciatic 
trunk often divide.s into the internal and extcrnid popliteal branches as 
high as the great sacro-sciatic notch. The symptoms are described below 
under puralyvsis of tliis nerve. In other cases, the fibres of the internal 
popliteal are damaged either alone, or with some of the fibres of the 
external popliteal. In this case the outstanding clinical feature is pwn 
of the same nature as that already described in lesions of the median 

nerve. , . . , ^ j 

External Popliteal Nerve. — This nerve may be injured as it winds 

104 
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round the fibula by wounds or fractures or by compression of a tight bandage. 
The paralysis is usually severe, all the muscles being equally affected. The 
foot is dropped and inverted, and the toes are slightly flexed. Dorsal flexion 
of the foot, extension of the proximal phalanges of the toes, and abduction 
of the foot are impossible. The patient can walk, and he can stand on tip- 
toe, but he cannot run, and walking is made difficult by the foot-drop. Sub- 
jective sensory disturbances are usually absent. The skin is anaesthetic over 
a narrow band which extends from the outer surface of the leg in its middle 
third, downwards beside the outer border of the tibia, and along the middle 
of the dorsal aspect of the foot as far as the base of the toes. For an inch or 
so, on both sides of this band, the sensibility of the skin is diminished. The 
knee-jerk and ankle-jerk are present. The plantar response is always flexor. 
Vasomotor changes are slight, and trophic changes are absent. 

Internal Popliteal Nerve. — This nerve is rarely injured alone. It 
supplies the popliteiis, the calf muscles, the flexors of the toes and the in- 
trinsic muscles of the foot. When it is paralysed, the patient is unable to 
stand on tiptoe, or to extend or invert the ankle, or to flex his toes. Paralysis 
of the interossei leads to a claw-like deformity of the foot, associated with 
lowering of the heel and raising of the metatarsus — ^talipes calcaneo-valgus. 
The calf muscles are flabby and the ankle-jerk is abolished. Sensation is 
lost on the sole, except along its inner border, on the outer border of the foot, 
and on the plantar surface of the toes. Causal gi a, similar to that in paralysis 
of the median, is very often present. 

Posterior Tibial Nerve. — This nerve may }>e injured by a penetrating 
missile or a deep wound in the calf. Movements of the ankle arc unaffected, 
and anaesthesia is confined to the sole of the foot and heel, or merely to its 
inner half. The paralysis of the intrinsic muscles of the foot may escape 
detection, and the lesion may easily be overlo{)ked, espec'ially when the 
nerve is injured below the origin of branches supplying the flexor longus 
hallucis and the flexor longus digitorum. The syin})toms then are pain in 
the sole of the foot, amesthesia on the sole, and paralysis of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the 
nature and degree of the lesion. During the long period which elapses between 
the onset of paralysis and the first signs of recovery, even in cases of simple 
physiological interruption of the nerves, every effort must be made to prevent 
degeneration of the muscles, to keep the circulation of the limb active, and 
to prevent the occurrence of contractures and deformities. Massage, move- 
ments, electrotherapy and suitable appliances all have their uses. With 
regard to operative treatment, it must be remembered that more than half 
the cases of nerve injuries undergo spontaneous cure. It is advisable, 
,therefore, to wait three or four months before an operation is undertaken. 
If-, at the end of this time, the wound is soundly healed and all signs of se])sis 
have disappeared, and if, as a result of repeated examinations, no sign of 
j recovery has been detected, no harm can be done by exposing the nerve. 
lit it is found to be divided completely, the ends should be “ freshened ” 
tand sutured end to end. If the nerve is notched laterally, the edges of the 
notch should be pared and sutured, care being taken to preserve the bridge 
of uninjured tissue. Sometimes the nerve at tJie site of the lesion appears 
as a fibrous, flattened band between two swellings on the nerve. In most of 
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such ca8t!H tJie nerve is (’,omplct(;Iy divided, and tJie condition calls for resection 
of this fibrous tissue and end-to-end suture. Another common finding, when 
the nerve is exposed, is a nodule or cicatricial swelling in the course of a 
nerve which has maintained its continuity. In these cases the continuity 
of the nerve should not be interrupted. It should be freed from adhesions, 
and incised in the long axis of the swelling. All operations which involve 
grafting of nerves are futile. For an account of the great advances in the 
technique of the surgical treatment of nerve injuries which have been made 
as a result of (‘X])cnence gain<‘d in the Great War, spiadal trcatis(^s must be 
consulted. 

The treatment of painful forms of nerve lesions is extremely difficult. 
In severe cases external applications and internal medication entirely fail. 
Simple freeing of the nerve sometimes gives relief. Where this fails, it may 
be advisable to ])ractise comjilete division followed by immediate suture. 
Alcoholisation of tfie nerve trunk often gives immediate and lasting relief. 
Under general anaisthesia the nerve is freed, and then Injected with Tc.c. of 
weak alcohol at a point two or more centimetres above the lesion. This, 
of course, is followed by motor paralysis ; but recovery occurs in about six 
months. 

Interstitial Neuritis 
Synonym.— Neuro-fibrosit is. 

Definition. — A malady which coniinonly attacks the large nerve plexuses 
or nerve trunks, but which may affect any peripheral nerve trunk, and which 
is characterised anatomically by an inflammation of the connective tissues 
which surround and bind together the nerve fibres into the nerve trunks. 
This fibrositis, which may be local or diffuse in the affected nerves, is the 
result of the causes of fibrositis in general, and is frequently associated with 
fibrositis elsewhere, as. for example, when sciatica is associated with lumbago. 
The symptoms are those of irritation of the nerve fibres, namely, ])ain in the 
distribution of the nerve trunk, tenderness of the nerve trunk, muscular 
fibrillation and cramp. Loss of function of the nerve fibres in the way of 
loss of sensibility or muscular paralysis is the rarest of events in interstitial 
neuritis, and is seen only as the result of terminal cicatrisation in severe 
cases. Muscular wasting is the rule, but it is a general wasting of muscles 
of th(‘ painful region, not confined to the distribution of the nerve involved, 
and therefore resembling the muscular wasting which is seen in joint 
disease. 

Pathology. — The malady is met with soon after puberty, and is incident 
chiefly upon the first lialf of adult life, being unknown in childhood and rare 
in old age. It is often associated with other forms of fibrositis such as 
lumbago. Often it arises spontaneously, without external cause : but exposur e 
to cold may directly cause it, as also may injury such as stret ching, bruising 
or wounding of the nerve trunk. Gout and diabetes are weli-known clinical 
associationsT 

The morbid anatomy is well seen when the nerve is exposed during opera- 
tive procedures for the relief of the condition. The affected nerve trunk 
is swollen and pink in colour ; the sheath is distended, and droplets of fluid 
exude when it is incised, and sometimes the nerve is adherent to the sur- 
rounding tissues. This inflammatory condition may be local and appear as a 
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pink bulbous enlargement of the nerve trunk, or it may spread widely over 
a long stretch of the nerve trunk and its branches. When the inflammatory 
process subsides there may be cicatrisation of the peri- and endo-neurium. 
Only in the rarest cases does the morbid process become so severe as to 
interfere with the more important functions of the nerve trunk with the 
production of motor and sensory paralysis, and even in these cases complete 
ultimate recovery is the rule. The local inflammatory condition causes a 
slight shortening of the nerve trunk, and this causes the affected limb to be 
held in that position which will keep the nerve trunk most relaxed. It is also 
the cause of the severe pain which occurs on any movement wliich stretches 
the nerve trunk. 

Interstitial neuritis is sometimes an asaojQiate of arthritis. For example, 
in arthritis of the shoulder- joint it is not uncommon to meet with definite 
involvement of the br^phial nerves, and again in chronic Jirthritis of the 
hip-joint the inflammatory process may extend from the capsule of the hip- 
joint directly into the contiguoua sciatic nerve. 

The malady may affect any of the nerve roots or nerve trunks, and 
sometimes several of these may be co involved. When the nerve roots 
are affected “ radicular neuritis results. Tlie sciatic nerve is by far 
the most common seat of the disease, producing the condition known as 
“ sciatica.” Next in order of frequency come the brachial plexus, causing 
“ brachial neuritis,” the anterior crural nerve causing “ anterior crural 
neuritis,” the upper part of the cervical plexus }>roducing “ ccrvico-occi])ital 
neuritis,” and the intercostal nerves producing the so-called “ intercostal 
neuralgia.” 

Symptoms. — These are the same whatever nerve is affected, and con- 
sist in — (1) Pain radiating in the area of distribution of tbe affected nerve, 
of a dull, aching character with acute exacerbations and often very long 
lasting. (2) Tenderness of the affected nerve to pressure and stretching. 

(3) Subjective peripheral sensations such as tingling, burning or numbness. 

(4) General wasting of the muscles of the surrounding region with marked 
hypotonus, not confined to the muscles su])plie(l by the aff<'Cted ner\^e and 
akin to arthritic muscular atrophy. This wasting may reach a very remark- 
able degree. (5) Increase of the deep reflexes of the limb. (6) Diminution 
or loss of the deep retlex in the supply of the affected nerve. This is a valu- 
able indication of the severity of the lesion. In. a c^se of sciatica, for^xample, 
all the muscles of thigh and leg are wasted, the knee jerk and the adductor- 
jerks are markedly brisk, whereas the anWe jerk, wliich is in the sciatic supply, 
is diminished in slight cases and lost in severe cases. (7) The affected limb 
is Kefd in a characteristic position to avoid stretcliing of the nerve, and the 
gait is similarly modified. (8) Trophic and vasomotor changes are not 
uncommon. (9) Fibrillation is often present. 

Diagnosis. — There is sometimes considerable difficulty in the diagnosis 
of cases of interstitial neuritis on account of the almost identical clinical 
picture which may occur in the early stages of pressure upon nerve roots 
or nerves by tumours. The following points are of value in distinguishing 
the two conditions : The pain of pressure lesions is rarely so severe as 
that of interstitial neuritis. Tenderness on pressure or stretching of the 
nerve trunks is absent in pressure lesions. Signs of loss of function 
paralysis and sensory loss come on early in pressure lesions. The most 
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careful' search should be made in every case for any possible cause for 
local pressure, such as primary and secondary neoplasms, spinal tumours, 
8pinai_ caries and diabetes. ■dia:gnOB^^^ neuritis 

in t£e presence of "IT mammary or testicular carcinoma, removed or 
not, is to advocate the highly improbable, whatever tlie symptoms 
may be. 

liuACiiTAL Neuritis. —This form of interstitial neuritis is somewhat raicS*. 
and is met with chiefly in worn* n over the age of 35 years. Sometimes it 
follows injury to the brachial plexus from any violence causing undue 
separation of head and shoulder. More often it arises spontaneously. The 
pain, which is often of sudden onset, may be of great severity, and may be at 
flrst referred to the region of the plexus itself, the back cf the scapula, the 
axilla, the forearm or the hand, is at first intermittent, but it soon becomes 
continuous and spreads over the whole upper limb. Tingling and numbness 
in the hand and trophic changes in the skin and nails of the fingers are the 
rule. 

One of the great difficulties in this malady is that in the upright position 
the weiglit of tlic arm and shoulder carry the shoulder downwards and 
stretch the inflamed plexus, adding greatly to the pain. Therefore it should 
be treated with the recumbent position upon the back in bed. Further, 
every movement of IIk' hand or arm tends to increase the pain. Splints 
wiiich keep the arm in the abducted ])osition and tiie shoulder raised so as 
to prevent tension upon the plexus are invaluable. 

There is little difficulty in diagnosis, the only confusable conditions being 
arthritis of the shoulder and cervical rib. in neither of wliich conditions is 
there any tenderness of the nerve trunks of the plexus. 

( h-mvico-occiriTAL Neuritis. — T his condition, which is by no means rare, 
is characterised by jiairi in the upper part of one side of the neck, radiating 
over the branches of the upper cerviem plexus, the great occipital being the 
most common and the supra-sternal, supra-clavicular and supra-acromial 
branch' s less common seats for the pain. The fibrositis not infrequently 
CO involves the fibrous structures in the region of the articular and transverse 
processes, giving rise to pain and stiffness of the neck on movement. When 
the }»aiii is confined to the great occipital distribution alcohol injection is 
sometimes most efficacious. 

Sciatica. — This term is here confined to interstitial fibrositis of the sciatic 
nerve to the exclusion of every other variety oF sciatic pain resulting from 
})ressure on nerves or nerve roots or other lesions of the nervous system which 
have sometimes been included under the term “ secondary sciatica.” It has 
been said that true sciatica as here defined is never oiTateral. and that t 
bilateral sciatic pain is always the result of gross lesions involving the nerve. I 
It is im])ortant that this error, which has crept into so many text-books, 
should be contradicted, for sciatica is not infrequent^^^ and the ' 

sci atic a wh ich occurs in glycosurics i s usually bi ja te^§J,, 

The malady is not met with In chmEood, but it begins to be common 
soon after puberty, and its incidence is greatest upon early middle life. In 
the majority of the cases it arises without assignable cause, ‘Sdtiie'tfiiies injury 
to the nerve of any nature, as from a twlit'oTTheleg^ bruise or a fall is 
responsible. Only in rarejeases doe^j5xp)08urq,iaJ2,Qld atid wet seem to have 
excited the onset. “TTirimporE^^ that the urine should heTeste^ in every 
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ca se of Bciatic pam> for glycosuria is more often found in oases of sciatica 
than is usually believed. 

Symptoms. — The chief symptom is pain along the course of the nerve 
or of its branches, and since the sciatic nerve often divides within the pelvis 
into the great internal and external popliteal branches, the pain may be 
confined to the distribution of one of these alone. One feature of the pain 
valuable for diagnostic purposes is that it never reaches above the Qfeet of 
the ilium , but in this connection it must be borne In hilhcllliat fibrositis of the 
back (lumbago) not infrequently precedes or accompapie? Ui.” of 
sciatica. The pain may be partly intra-pelvic, for the sciatic nerve is foimed 
witEin the pelvis. Where the interstitial neuritis is entirely intra-pelvic, 
tendern^s of J;he nerve pressure fails as a physical sign. 

The“onsef is occasion^y su(^den, and associated with slight pyrexia and 
constitutional disturbances as in other forms of fibrositis ; but, as a rule, the 
malac^ sets in gradually with pain in the buttock, back of the , thigh or leg, 
in movements and m postures which make the nerve tense, or cause pressure 
upon it. The pain gradually increases in severity. It may be both gnawing 
and burning and sharp and darting in character. It is usually continuous, 
with occasional severe exacerbations which occur spontaneously or are 
excited by movement. Its intensity generally increases at night. The seat 
of the pain often varies from day to day. 

Extreme tenderness of the nerve on pressure is rarely absent, except in 
those cases where the neuritis is intra-pelvic, and the tender region usually 
indicates the situation of the lesion of the nerve trunk. Stretching the nerve 
by extending the knee with the thigh flexed is productive of great pain which 
may be lasting. The best method of testing the sensitivity of the nerve to 
Istretching is to put gentle pressure with the thumb on to the popliteal space 
|a;3 the patient sits in a chair with the knee bent at.might angle. Sometimes 
there is considerable tenderness of the muscles. The muscles waste not only 
in the sciatic supply, but throughout the whole lower limb and buttock, 
surely from reflex irritation as in arthritic atrophy. Crainp in the leg and 
reflex spasm are common, and muscular fibrillation is often seen. Pareesthesia 
in the form 61 tingling, burning and numbness is the rule ; but loss of sensi- 
bility only occurs in the rarest and most severe ca-es, and its presence should 
always suggest the presence of a pressure lesion. 

Peculiarities of stance, gait and position arise from the tenderness of the 
nerve to stretching, that position being assumed by the patient which keeps 
the nerve slackest. In standing, the weight of the body is placed upon the 
sound limb, and the other limb is flexed at hip and knee and extended at 
the ankle, with the toes only resting on the ground. In walking, the patient 
limps in this same position without straightening his knee or extending liis 
ankle, and in bed he lies with knee flexed and ankle extended. 

The knee-jerk is always markedly increased notwithstanding the wasting 
of the quadriceps, the only exception being when sciatica is complicated with 
anterior crural neurit is. The ankle-jerk being in the sciatic supply tends to 
be diminished in proportion to the severity of the neuritis, and in severe cases 
it is always lost. 

Slight trophic and vasomotor changes in the periphery of the limb are 
commonly seen. 

In very rare cases the cicatrisation which follows the inflammatory pro- 
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cess may cause motor and sensory paralysis of all the region below the 
knee. Such a case came under our care 2 years after the onset, and was 
explored by Sargent, who found the nerve in the gluteal region densely 
cicatrised and widely adherent to the muscles. The nerve was freed, and 
incised longitudinally in many places, and this patient made a complete 
recovery. Every degree of severity may be met with from the mildest to the 
most acute, and from the most rapid lasting but a few weeks to the most 
chronic lasting 2 or more years. 

It is a most remarkable fact that severe sciatica never occurs twice in 
the same limb. One severe attack seems to free the affected nerve 'from; 
subsecjuent liability to the affection, and it is comforting to be able to a8sure/| 
the ])atient that he will never have the trouble again in the same limb. In alj 
very large experience we have never met with an exception to this rule. 

Diagnosis. — Sciatica must be distinguished from other cause of sciatic 
pain. Arthritis of the hip is at once recognised by the limitation of joint 
movMMnents, Disease of the sacro-iliac joint and ilium is distinguished by 
])elvic deformity and tenderness ahcl by radiography. Pressure upon the 
nerve roots or trunks by neoplasms must be excluded by the most careful 
search for such growths in the spinal column, the pelvis, and in the course 
of the nerve, and generally throughout the body. A diagnosis of sciatica 
is almost certainly an error in any case in which a generalisable neoplasm 
is present or has been removed. Such pressure lesions producing sciatic 
pain soon produce motor and sensory paralysis, which is inffnitely rare in 
sciatica, and, on the other hand, tenderness on pressure and on stretching, 
which is so conspicuous in sciatica, does not occur in the pressure lesions. 

The })ain8 of tabes and other nervous diseases when confined to the 
sciatic distribution are distinguished by the presence of other physical signs 
of those diseases. 

Course and Prognosis. — Sciatica commencing acutely tends in the 
course of time to lessen in severity and become chronic, but some acute cases 
cure rapidly. When the malady has a slow commencement it usually lasts 
longer than does an acute case, and it is much more liable to exacerbations 
than when commencing acutely. The traumatic cases sliow^ no essential differ- 
ence from the spontaneou.s, except that in the former adhesions of the nerve 
to the muscles from biuisiiig is likely to prolong the duration of symptoms. 
The jirognosis is alw^ays absolutely good as regards recovery, and in severe 
cases there is no likelihood of relapse. In slight cases, however, subsequent 
attacks are not uncommon. 

Treatment. — The first essential in the treatment of all recent cases is 
to secure rest and to avoid all those things which excite or increase the pain. 
Sometimes the fixation of the limb in a semiflexed position by means of 
Liston/s or Macin tyre's splint gives great relief. The use of the be d-p an is 
advisable to avoid flexion of the hip and stretching or pressure upon' the 
nerve in the act of defiecation. On the other hand, towards the end of a 
chronic case, active exercise with massage and pa ssi ve niovem^nts are 
necessary to restore tTiV'shortehfng The applicalibii of hjeat 

in the form of hot- water bottles, poul^ces and radiant heat is invaluable 
for the relief of pain, aii3 Tor curative purposes. Countetymtation is very 
useful, and is best used in the form of the strong tincture of ibffine which 
should be painted in a broad strip over the course of the sciatic nerve, from 
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sciatic notch to heel, daily until the skin becomes inflamed, just short of 
blistering. Massive injections of from 4 to 8 ounces of sterilised nor]ppial 
saline solution, made slowly into the region of the aSected nerve at a tempera- 
ture of F., are often valuable both in acute and chronic cases. Massive 
injeotlon of oxygen into thfiXCgion of the affected nerve is a simple and harm- 
less jprocess which gives no pain and often brings most conspicuous relief. 
The injection is made direct from the cylinder b^y way of a thick piece of 
rubber tubing, a needle fitting and a hypodermic needle, until a considerable 
cushion of gas has been introduced. Acupm ^jcture of the nerve with a series 
of specially designed needles is a usefiiTaiid ancient remedy which acts by 
puncturing the sheath of the nerve, and allowing the e8ca{)e of inflammatory 
exudation. Exposure of the nerve and incising the sheath by longitudinal 
incisions, and subsecjuently stretching it with thi^ tihger is a most projx^r 
method of treatment in acute recent cases where the pain is so severe as to 
prevent sleep for many nlghTs,^ and where other palliative measures fail. 
This operation is often followed by immediate cure. It is not advisable 
in chronic and long-standing cases. Attempts to stretch the nerve by 
flexTon of the thigh and extension of the knee may do great harm, and rarely 
do good. Among medicinal remedies, iodide of potassium has had a great 
re])utation, but in our experienet* it is vtte) “disappointing. The suJLicylat(‘s 
are of great service, especially in the form of aspirin, which may be given 
. liberally, and' May be usefully combined with hexamine. Urodonal in doses 
. of 1 drachni thrice daily is also often 'VaIuabIt^ In the more chronic cases 
sulphur and guaiacum are serviceable. For the relief of pain heat is generally 
beneficial, but in some of the most acute cases the application of heat in- 
creases. the. pain, and in these an ice-bag will sometimes give great relief. 
All the analgesics of the coal-tar series, pyramidon, antifebrin, phenacetin, 
etc., are valuable adjuvants to r(4ieve pain,' and these may be convehumtly 
prescribed with asp^irin^ or if sleep be difficult wit h b arbitone or adalin. 
When pain is very severe and rebellious to the above-mentioned remedies, 
opium or morphine is indicated. It is essential from tlie exhausting quality 
of the pain that the patient should be well fed, and alcohol is often of service. 


Cervical Ribs 

iEtiology. — The development of the ribs ai the thoracic inlet de})end8 
on the mode of formation of the brachial plexus, for the nerves are large 
and powerful structures in the embryo at a time when the ribs are soft and 
pliable. When the plexus, is, “ normal’ a well-fgiuned first rib springs 
fro m the fi rst (^rsal ^vertebra. If, however, the plexus is “ post-fixed,” 
that IS, when the ednf iPlbutlbYi to the plexus from the fourth and fifth cervical 
segments is small and the fibres from the first and second dorsal segments 
form a powerful cord, this cord in rising pver the first dorsal rib may com- 
press and deform it to such an extent that it presents the characters of a 
rudimentary rib. On the other hand, and this is more frequent, when the 
plexus is pre-fixed, that is, when the contribution from the upper cervical 
segments is relatively large and that from the dorsal segments is small, a 
supernumerary rib is allowed to develop from the seventh cervical vertebra. 
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When this prefixation is pronounced, the seventh cervical rib is often very 
large and is easily felt in the neck. In these cases symptoms are usually 
absent. In a certain number of cases in which the abnormality is inter- 
mediate in degree, symptoms are caused by compression of the lower cord 
of the plexus as it passes over the supernumerary rib, or over the deformed 
first rib. This compression may be exercised by the bony portion of the 
extra rib, but more often the nerves are damaged by a fibrous prolongation 
of the rudimentary rtblvlITch connects it with the first rib. 

But these abnormalities in the ribs only cause symptoms in some 10 per 
cent, of th(i cases in which they are present. Further, the symptoms are 
often unilateral with bilateral supernumerary ribs, and the symptoms are 
often most prominent on the side of the smaller extra rib. Again, the onset 
of symptoms is usually delayed until adult life is reached. It is clear, there- 
fore, that some contributory cause must come into play. This is found in 
the dropping of the shoulder girdle, wliicb is normal in adolescents, and is 
often excessive in persons whose muscular tone is low. In a child the clavicle 
rises boldly as it passes outwards. In a noriiutl adult male the clavicle is 
almost horizontal, in women it droops slightly, and in those wbr develop 
symptoms of pressure on the nerves, the outer is usually distinctly lower 
than We inner end. In the latter, the lowest cord of the plexus is submitted 
to constant rubbing against the extra rib which rises and falls during respira- 
tion, and it is compressed by any movement of the arm which depresses the 
shoulder girdle. Relief is obtained by raising the shoulders, and patients 
soon learn to support the limb and to assume attitudes in which pressure 
on the nerves is relieved. 

Women suffer most often, the right arm being affected more often than 
the hdt. The onset is usually gradual, but occasionally if 'conies bn suddenly 
after childbirth, or on lifting a heavy weight. 

Symptoms. — These may be sensory, motor, or vasomotor, either singly 
or in _ combination. Subjective sensory disturbances are most frequent. 
They take the form of numbness and tingling or neuralgic pains. Par- 
are most often unilateral, and are frequently confined to the ulnar 
or to, the radial side of the hand and fingers. It is rare for all the fingers to 
be affected. Pa.iu, when present, is usually felt below the elbow. It is 
often neuralgic, darting down the arm, and again confining itself to one 
border of the limb. It hardly ever radiates from the neck. 

Objective sensory disturbances are usually slight or absent. They may 
be found over the ulnar or radial border of the distal portion of the limb in an 
indefinite area, which does not conform to the distribution either of the ulnar 
or radial nerve. 

Muscular atrophy is not so frequent as sensory disturbance. In Jhe 
“ iM.dian type,” wasting is confined at first to the abductor and opponens 
poll icl^ muscles, and the-otTfer partof the thenar eminence shows a reniarkjable 
reduction in size, which con travsts strongly with the inner part, whiefi rejoins 
its normal bulk. In the “ ulnar ^pe, M^T^lThg'appWrs Iifst in ^lie small 
musses of the hand supplied *by the ulnar nerve. In some cases 
the muscles of the hand and, to a less degree, the flexors in the forearm 
show considerable wasting. The atrophy is frequently bilateral and 
syiiiUicUical. 

Vasomotor disturbances are very common. The hands feel hot or cold, 
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they may be oedematous or discoloured, and the changes may s ugge st 
Rayjaaiidls^jiisfiase. Pressure on the subclavian artery sometimes causes 
inec[ualitv of the pulse. TTiT^isappears when the arm is raised. 

Dia^bsis.— The presence of pain, parfBsthesice or vasomotor disturbancjfi? 
in^tlm upper, limbs, or wasti ng in the muscles of the hands, should al wa ys 
arouse the suspicion of supernumerary or rudimentary ribs. When pain is 
the only symptom, its distribution along one border of the arm or hand, 
and the patient’s account of the manner in which it may be increased or 
diminished by raising the shoulder girdle or performing movements which 
depress it, usually direct attention to the cause. Symmetrical atroj[)hy in 
the handa ipay suggest pro gressive m uscular atrophy of spinal origin, but 
this diagnosis is usually rendered untenable by the association of sensory 
troubles or vasomotor phenomena, or by the findings on X^ray examina- 
tion pr the neck. For the differential diagnosis from syringomyelia, see 
page 1608. 

Treatment. — Pain may be relieved by rest with the arms suitably sup- 
ported. Atrophy calls for immediate operation to remove the offending rib. 
Pain is always relieved by operation, either immediately or after an interval 
of some months. The progress of atrophy is always retarded, and complete 
recovery may occur if au operation is undertaken early. 

Obstetrical Paralyses 

It is important and useful to group together under this heading all those 
conditions of paralysis occurring, either in mother or child, which are the result 
of the processes of labour in the passage of the foetal head through the pelvis. 
Autopsies upon the still-born and u})on children who have survived birth 
for a few days only, have shown that lisemorrhage into the meninges is of 
common occurrence, and it has been argued that such meningeal hsemorrbages 
are the cause of many of the conditions of cerebral paralysis which are 
present immediately after birth, or which appear during the first year of 
life, and especially the cause of cerebral diplegia. The pathological condi- 
tions found in the brain in cases of cerebral dijdegia, however, are such as 
make it absolutely impossible that they could be caused by meningeal iuemor- 
rhage, for no sign of old haemorrhage is ever found, nor could haemorrhage 
cause a general cell atrophy of the brain without signs of any local lesion. 
It seems clear, then, that though meningeal haemorrhage may be of common 
occurrence during birth, and may be the cause of still-birth, yet there is no 
clinical or pathological evidence to show that it gives rise to any lasting cere- 
bral defect. 

The following condition may occur : (1) In the child : facial paralysis ; 
hemiplegia from laceration of the brain substance ; fracture-dislocation of 
the spine with transverse lesion of the spinal cord ; injury to the brachial 
plexus from the separation of head and shoulder in traction ; and injury 
to peripheral nerve trunks at the elbow, axilla or groin, in using traction 
with the finger. 

(2) In the mother : paralysis of the supply of the lumbo-sacral cord and 
obturator nerve from prolonged pressure of tlie head against the sacrum and 
pelvis. 

Facial paralysis , — This is usually caused by the pressure of the forceps 
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upon the facial nerve as it crosses the ramus of the jaw, but it has been known 
to occur where instruments have not been used. When unilateral, as is the 
common event, it gives rise to little or no difficulty with sucking, and is 
evidenced by the unsightly deformity of the face, which is drawn over to the 
sound side. When bilateral, it is one of the causes of complete inability to 
suck, and on account of the flaccid symmetry of the face may easily be over- 
looked. It necessitates spoon feeding for a considerable time. Obstetrical 
facial paralysis invariably recovers within a few weeks and does not give 
rise to after-contracture. Gentle stretching and massage of the face with the 
finger is the only treatment required. 

Hemiflegia from laceration of the brain may occur during delivery in 
contracted pelvis from the pressure upon the sacral promontory, and has been 
caused by the use of forceps. It is exceedingly rare, and is generally rapidly 
fatal from the associated hjemorrhage. It may occasionally be survived, 
with an irreparable hemiplegic condition. 

Fracture-dislocation of the spine i.s produced by traction upon the after- 
coming licad by pulling ii]>on the trunk. We have seem it associated with 
injury to the bracliial plexus. It occurs most often in the lowe^ cervical 
region, and the transverse lesion of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, 
or upon the trunk, if the head is aftercoining, and is caused by an undue 
separation of head and shoulder on one side rupturing or straining the 
brachial plexus. The paralysis is usually of the upper arm or Erb type, 
the fifth and sixth roots being most affected, and the deltoid, biceps and 
supinator longus muscles being paralysed, but the whole plexus may be in- 
volved and even torn completely across. Traction upon a prolapsed arm 
has caused lower arm or Klumpke type of paralysis, in which the first dorsal 
and eighth cervical roots are most affected, and the intrinsic hand muscles 
and the flexors of the forearm are paralysed. The obstetrical lesions of the 
brachial plexus are for the most part serious lesions, many of the cases making 
no motor recovery at all, though sensibility is usually regained. The prog- 
nosis depends upon the severity of the damage to the plexus, as to whether 
the roots are actually tom or only bruised. The slight cases recover well 
enough. 

Injury to the peripheral nerves from pressure or traction upon the 
flexures is seldom severe enough to prevent a rapid and complete recovery. 

Paralysis of the lumbo-sacral cord and of the obturator nerves in the 
mother, immediately after parturition, is an exceedingly interesting clinical 
condition. In the first place, the lumbo-sacral cord is in a much more exposed 
position as regards the foetal head engaging the pelvis, than are the other 
nerves of the sacral plexus, and may be subjected to such severe ])re8sure as 
causes paralysis, and in the second place, the obturator nerve actually crosses 
the brim of the pelvis and must of necessity be pressed upon by any large 
foetal head which passes the pelvic brim. The lumbo-sacral cord paralysis 
is evidenced by dropped foot and paralysis of the anterior tibial and peroneal 
muscles, and if it is severe, by loss of sensibility over the distribution of the 
fourth and fifth lumbar roots. Sometimes the third lumbar root area is 
affected. The obturator nerve involvement is shown by weakness or paralysis 
of the muscles supjilied by the obturator nerve, namely, all the adductor 
muscles of the thigh. The paralysis may be noticed directly after parturi- 
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tion, or when the patient begins to get about upon her legs. The lumbo- 
sacral paralysis is usually unilateral, and is nearly always u])on the right 
side. The obturator paralysis is not uncommonly bilateral, and botli forms 
of the paralysis may coexist. There may be numbness, but no pain. This 
condition nearly always occurs with a first delivery, and often the child’s head 
has been unduly large. It may recur with subsequent deliveries, but this is 
not a common event. 

The prognosis is absolutely favourable, every case making a complete 
recovery in from a few weeks to a few months. The treatment is rest in the 
first place, with gentle massage and passive movements, and when ])ower 
begins to return the patient may commence to get about. 


POLYNEURITIS 

Under the heading of peripheral or multiple neuritis, a group of maladies 
is described in which the main effect of the action of various noxious substances 
on the nervous system, is shown by symptoms pointing to injury of the 
peripheral motor and sensory nerves. 

The more important of the many possible causes of peripheral neuritis 
may be classified as follows : (a) Metallic and organic poisons : lead, 
arsenic, mercury; alcohol, carbon mono^nde, bisulphide of carbon, aniline, 
dinitro-benzole. (b) Poisons of infectious diseases : diphtheria, injiuenza, 
dysentery, malaria, typhoid and other acute fevers, (c) Disorders of meta- 
bolism : diabetes, heri-heri. (d) Cachectic conditions : tuberculosis, cancer, 
(e) Acute toxaemia of doubtful nature : acute infective polyneuritis. 

A few cases have been described in which ha3matoporphyrinuria was a symp- 
tom. In some of these drugs of the sulphonal group had been taken, while in 
others the change in the urine seemed to be a result of chronic constipation. 

In many cases no cause can be discovered. 

The disease is characterised by the combination of flaccid paralysis and 
subjective and objective sensory disturbances of symmetrical distribution, 
mainly affecting the distal portions of the limbs. To a certain extent the 
symptoms vary with the nature of the poison at work. It is advisable, there- 
fore, to give a separate description of some of the commoner forms. 

Lead Neuritis 

The effects of lead are confined almost entirely to motor neijronB. Sub- 
jective s^.nsor^ distiu:bances areT^RenJttght TJT absent, arid ih most instances 
there is no objective sensory loss. ' " 

Pathology, The degenerative changes in the nerves are confined almost 
entirely to the motor fibres, and are most intense in the intramuscular twigs 
supplying muscles of the extensor groups. Normal and degenerated fibres 
are found side by sidcy the former becoming more numerous as the nerve 
is traced upwards. In cases of the Araii-Duchcnne type, atrof)ijy of the 
anterior horn cells has been found. 

Symptoins. In most cases of the common antebrachial or wrist-drop 
is limited to the extensor muscles of the fingers and wrists— 
that is, to the muscles supplied by the musculo^sph al nerve. But the supinator 
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longus and the extensor ossis metacarpi pollicis, also supplied by this nerve, ; 
usually escape. Inability to extend the first phalanges of the two middle 
fingers, owing to weakness of the common extensor, is usually the first diffi- 
culty. The special extensors of the index and little fingers, the long extensors 
of the thumb and the extensors of the wrist are next attacked, and the 
characteristic wrist-drop appears. As a rule the paralysis becomes severe 
about a week after it is first noticed. By this time it is usually bilateral 
and symmetrical, but for several days, or even for several weeks, it may be 
confined to one side. The aficcted muscles waste rapidly and the back of the 
forearm bi'comes flattened, thus rendering the intact supinator longus more 
prominent. In this form, loss of power always precedes atrophy, and some 
muscles may show weakness without any wasting. Recovery is almost 
always complete. Simple weakness without atrophy usually passes off in a 
few weeks. If the wasting is moderate and the muscles still react to faradism, 
recovery may be expected in a few months. Wlien the atrophy is severe, a 
year or more may elapse before recovery is complete. 

Occasionally the deltoid, biceps, brachialis anticus and supinator longus 
muscles are affected, eitlier alone or in company vith the forearm muscles 
— upper arm or brachial type. Less often paralysis occurs in the legs, the 
muscles supplii'd by the peroneal nerve, namely, the long extensors of the 
toes and tlie peroniM being chiefly involved — peroneal iyj>e. Like the supinator 
longus in the arm, the tibialis antieus, although supplied by tbe peroneal 
nerve, usually e.scayies. This type is usually associated with paralysis of 
the fdrearm muscles, and runs the same course. 

In tile form of jiaralysis de-scribed above the features arc those of a 
traumatic lesion to a nerve. Loss of power ])recedes, and may be more 
extensive tlian wasting, faradic irritability of the muscles is lost or diminished 
while the reaction to galvanism is retained, and recovery is usually com- 
plete. It is therefore called the degenerative form. In the second form, 
the paralysis has the cliaracters of progressive muscular atrophy. Weak- 
ness and wjisting come on together, faradic and galvanic irritability of the 
muscles are botli diminished in proportion to the wasting, and the paralysis 
is often permanent. This is known as the primary atrophic form. It occurs 
especially in the small muscles of the hand — A t is 
sometimes irregular in its distribution and affects many muscles in all 
four limbs. It is often associated with the first form, but may occur alone. 
Wasting comes on slowly, and accompanies the loss of power, instead of 
succeeding it. It is much more intractable than tlie degenerative form, 
and often ])ersists after muscles showing the first form of paralysis have 
recovered. 

A rsen ical Neuritis 

Peripheral neuritis may be caused by a single large dose of arsenic, or it 
may result from prolonged use of the drug in the treatment of such diseases 
as lymphadenoraa, chorea and severe amemia. It is a rare malady, and the 
likelihood of its appearing under the last-named conditions is negligible. 
It appeared in epidemic form in the North of England in 1900 as a result of 
the use of sulphuric acid containing arsenic in the process of brewing beer. 
The toxic action of arsenic with alcohol seemed to be greater than that of 
either alone. 
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Except that the mental condition is usually normal, the description 
given below of alcoholic neuritis apjdies to this form as well. Hyperiesthesia 
of the skin and tenderness of the muscles are more constant and more severe 
in the arsenical form, and paralysis and atrophy of the muscles are often more 
widespread and more rapid in their progress. Hyperkeratosis of tlic soles and 
pigmentation of the skin are characteristic of arsenical ])oisoning. In a 
suspected case, the diagnosis can be confirmed by tlie discovery of abnormal 
quantities of arsenic in the urine or in the hair and skin. 

Alcoholic Neuritis 

In former years alcoholism was perhaps the commonest cause of severe 
peripheral neuritis. At present it is a rare disease. It occurs mo.st often 
in women, especially in those who take small amounts of alcoliol frequently. 
It has often been the first indication of secret drinking. 

Pathology. — The changes in the nerves are tliose of })arencliymatous 
neuritis. They are most intense in the small branches sup])lying the skin 
and muscles, and they diminisli in severity as the larger branches are ap- 
proached. They are best seen in the terminal branches of the rnusculo- 
spiral and anterior tibial nerves. The wasted muscles often show a reduc- 
tion in the size of their fibres, and an increase of connective tissue — fibrous 
myositis. The spinal coid may be healthy, but in almost all cases examina- 
tion by modern methods shows changes in the nerve cells and degeneration 
in the tract fibres derived from the posterior routs. 

Symptoms. — The onset is imsidious, and in most cases premonitory 
symptoms, such as numbness and tingling in the extremities or cramps in 
the muscles of the lower limbs, are present for several months btdore actual 
weakness occurs. Subjective sensory troubles are a marked feature, even in 
the early stages. Besides numbness and tingling, the patient.s complain of 
feelings of excessive heat or of coldness in the limbs, or of s(!vere aching or 
cutting pains in the legs. Painful cramp in the calf muscles is a common 
symptom. It is often worst at night, and may interfere seriously with 
sleep. Objective examination usually reveals sensory loss, in which the 
various elements of sensation are affected in a manner wliich is almost 
pathognomonic. 

Stated briefly, there is arnesthesia of the skin with liyperjcsthesia of the 
deeper structures. Light touches are not apjjreciated at all or many are 
missed, the tem])crature sense is defective, and the pride of a ])in causes no 
pain, whereas even moderate compression of the muscles may cause the patient 
to cry out. The sensory loss is greatest in the feet and hands and diminishes 
towards the knees and elbows. Muscular tenderness is usually greatest in the 
calves. The soles of the feet are also unduly tender. Hyperalgesia is often 
well marked before anaesthesia of the skin apj>ear8. To tlie disability caused 
by pains and spasms, weakness of the muscles is added in all but the slightest 
cases. The arms may suffer first, but in most cases the extensors of the 
toes, the dorsiflexors of the anide, and the extensors of the fingers and wrists 
are attacked in progression, and double foot-drop and wrist-drop result. 
To overcome the foot-drop, the knees are raised high in walking. This gives 
to the gait the ster yage character whicli is common to all forms of 
peripheral neuritisr'nfn'iiiost "cases the distal flexor musclt^s are also affected. 
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but to a slighter degree. In severe cases, weakness extends to the proximal 
iiiiiscles and even to the muscles of the trunk. The affected muscles become 
soft and diminish rapidly in bulk. Unless precautions are taken, contrac- 
tures occur in the flexor muscles and produce deformities of the limbs, which 
add greatly to the difficulties of treatment. 

At the onset the knee-jerks are exaggerated, but in most cases by the 
time the patient comes under observation all the tendon reflexes are absent. 
The cutaneous reflexes may be unaltered, diminished or absent. Sphincter 
control is retained so long as the patient is fully conscious. Slight bilateral 
weakness of the face is often present but severe paralysis is rare. Ptosis, 
nystagmus, weakness of the external oculai muscles and ever Argyll Robert- 
son pupils, have been observed. 

Tropfiic and vasomotor disturbances in the extremities are very common. 
The hands and feet often perspire freely, and they may be white and cold 
or red and hot. In some cases oedema of the hands or lower extremities is 
present. In chronic cases the skin of the hands and fingers is thin, smooth 
and siiiny, and the nails are ridged and brittle. 

In almost every case of alcoholic neuritis there is some ^sy^chicrl 
One form —Korsakoff’s psychosis — is characteristic of and almost peculiar 
to this diseaSc'niie inost ])foTnineni feature is failure of memory and loss 
of ap[)reciation of time and place. A patient who has been bedridden in 
a hospital for nervous diseases for several weeks, when visited by the resident 
physician who has attended her daily, will “ recognise ” liim at once as Dr. 
X., whom she has not seen since he brought her first child into the world 
some years ago. She is now, she says, in a lying-in hosjiital which she entered 
yesterday, and has just been confined with her second baby, who is in bed 
beside her. She also “ recognises ” strangei's at her bedside, and connects 
tiiem wdth events of long ago. She went for a walk this morning along certain 
streets which she names. In her travels she met several old friends with 
whom she had conversations, which she repeats — and so on. Everything 
is related in the most circumstantial manner, and if the facts were not known 
her tale might well be accepted as truth. A clinical clerk has been known 
to take a long “ history ” without realising tliat it was entirely fictitious. 
In most cases the mental defects are not so gross. There is merely a failure 
of memory, to which is added moroseness and irritability, caused by 
withdrawal of alcohol. 


Diphtheritic Paralysis 

The toxins of diphtheria are highly obnoxious to nervous tissues, and 
some form of paralysis occurs in a very high proportion of the cases. The 
intensity of the paralysis bears no relation to the severity of the local infec- 
tion, for cases, in which the original disease has passed unnoticed, may be 
followed by serious damage to the nervous system. The nervous manifesta- 
tions of di])htheria fall into three distinct groups, namely, the local, the 
specific and the generalised paralyses. 

Local paralysis occurs in parts related anatomically by nervous connections 
to the site of the diphtheritic lesion. In faucial diphtheria, the local palsy 
appears in the palate. In extra-faucial diplitheria, e.f/. infected sores on 
the limbs, the local palsy appears in the muscles supplied by the segments 
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of the cord to which afEerent nerves from the infected focus pass. The 
reason for this is, that toxins t^laborated by the diphtheria bacillus ascend 
from the primary focus to the cord or the medulla, in the perineural 
^atic channels of the afferent nerves. Having reached thetJcntfAl striiHiires, 
th’ey"3Tftusc to neighbouring motor cells and, by injuring them, cause ])araly8i8 
of the muscles they supply. Paralysis of the palate therefore docs not occur 
except in faucial diphtheria. 

The s^ccijic manifestation of diphtheria is paralysis of accommodation. 
Like trismus in t<itaniis, it is not due to a local lesion, but occurs in many 
cases, whatever the site of origin of the toxins. It is present in cases of both 
faucial and extra-faucial diphtheria, and is most probably an effect of toxins 
circulating in the general blood stream. 

The third or generalised form of diphtheritic paralysis is multiple neuritis. 
It follows extra-faucial as well as faucial diphtheria, and is also a result of 
the action of toxins circulating in the blood. 

Pathology. — The pathological changes in the nervous system are in 
complete accord with the symptoms. In cases of faucial diphtheria with 
palatal palsy, acute degenerative changes are found in the nuclei of the 
medulla. As a rule, the peri])heral fibres connecting the palate with the 
medulla appear healthy. This is accounted for by the peripheral situation 
of the perineural lymphatics, along which the toxins travel to reacli the 
central structures. The nerves are further protected by their ncurilemmal 
sheaths. In their intramedullary course, where this protection is absent, 
the fibres show degeneration of their myelin sheaths. 

When the primary focus is on the trunk or limbs the same degenerative 
changes are found in the corresponding part of the cord. In these cases 
medullary lesions are absent. In multijde neuritis, the chief lesion is a 
parenchymatous degeneration in the peripheral portion of the nerves supplying 
the distal parts of the limbs. 

Symptoms. — As faucial diphtheria is the commonest form, the most 
frequent nervous symptom is 'paralysis of the soft palate. It is showm by the 
nasal quality of the voice and by the regurgitation of fluids through the 
nose. As a rule, the weakness is bilateral and equal, but in some cases it is 
greater on the side on which the local lesion is more severe. It makes its 
appearance in most instances about the end of the second week, but mav 
come on as early as the fourth day, and as late as the sixth week. The soft 
palate is relaxed, and its movement on phonation is diminished. The palate 
may be insensitive, and its reflex is often diminished or lost. Recovery 
usually occurs in a few weeks. In rare instances the muscles of the pharynx 
and the vocal cords are paralysed. Together with palatal palsy, it is common 
to find weakness and tenderness of the sternoinastoid muscles and of the 
masseters. These are also local effects. 

Paralysis of accommodation aj)pear8 about the same time as the palatal 
palsy, perhaps a few days sooner. The reaction of the pupils to accommoda- 
tion as well as to light, can almost always be obtained. The trouble is sub- 
jective, and is shown by defects of near vision — for example, by inabihty to 
read small print. Hyperraetropes suffer great inconvenience. In myo})es 
it may pass unnoticed. Paralysis of any of the extrinsic ocular muscles 
with strabismus and diplopia may occur, and tliis may be either nuclear or 
peripheral in type. 
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Mult^le neuritia usually comes on two or three weeks after recovery 
from the throat infection. Its presence is often detected when patients 
begin to exert theniselves during convalescence. Weakness and aching 
pains in the legs, unsteadiness in walking, clumsiness in performing fine 
movements with the hands, feelings of pins and needh‘8 in the extremities — 
all these are common early symptoms. Weakness afiects in varying degree 
the muscles of the neck, trunk and limbs. It is generally slight in degree, 
greater in the lower than in the upper extremities, and greater in the extensf)r 
muscles than in the flexors. -Marked local atrophy is uncommon. In severe 
cases, life may be endangered by paralysis of the intercostals and of the 
diaphragm, hut fortunately one set of muscles has usually begun to recover 
before the other is seriously affected. The small muscles of the hands and 
feet and the muscles of the calves and forearms are almost always tender 
on pressure. Tliey are soft and llabby, and often show a partial reaction 
of degeneration. 

Sensory ataxy is almost always present, and is often severe when the 
paralysis is trivial. It causes the patient great inconvenience, as it inter- 
f(‘r<\s seriously with walking and with the finer movements of the hands. 
')bjeetive examination reveals sensory impairment of the “ glove-and-stock- 
lug the hands and feet, tlie loss to light tactile stimuli is often 

com[)Iete, pain and temperature fxung less affected. As the limb is ascended, 
sensation gradually becomes normal. Even when the sensibility of the skin 
is but little diminished, the sensations of position and of passive movement 
in the e.xtremities are often seriously impaired, and the sense of vibration 
is often lost. 

Comj)ared with the symptoms already described, loss of the tendon reflexes 
is a late sign. In the early stages they are exaggerated, but are lost later 
in every case. Idieir return is often long delayed, and it is common to see 
patients months after recovery of normal power, in whom the knee-jerks 
are still absent. It is common also to fi.ud them absent many months after 
an attack of diplitheria in patients who give no history of nervous symptoms 
during the attack. The skin refl(‘Xt?s are usually retained, and stimulation 
of the sole gives a normal response. The external muscles of the eyeball are 
sometimes paralysed. The most common defect is weakness of the internal 
recti, which causes a slight divergent squint, like that of myopia. 

Cardiac failure is a grave but uncommon complication. It is not yet 
decided whether it is attributable to paralysis of the vagus, or to degeneration 
of the heart muscle. Vasomotor paralyses and disturbances in the nutrition 
of the skin, which occur so often in other forms of peripheral neuritis, are 
never seen in diphtheria. In those tliat survive the attack, complete recovery 
from the nervous troubles always occurs. 

Diabetic Neuritis 

In many patients with glycosuria, symptoms are present which point to 
changes in the peripheral nerves, or. in the fibres of the posterior roots. 
In many respects they resemble tabes rather than ‘peripheral neuritis ; 
but as the exact pathology is still unknown, it is convenient to describe 
them here. 

Pathology. — Degenerative changes have been found in the peripheral 
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nerves in some cases, in others these were healthy, whilst the intramedullary 
portion of the posterior roots showed degeneration, similar to that found in 
tabes. 

Symptoms. — In some cases the only symptom is neuralgic pain in the 
distribution of one or more j)eripheral nerves. This is commonest in the 
lower limbs, where it simulates sciatica, and sugar is found in the urine in 
the absence of any other sign of diabetes. 

In severe cases of diabetes the knee-jerks and ankle- jerks are diminished 
or lost in more than half the cases. This may accompany subjective sensory 
troubles in the lower limbs, or it may appear as an isolated symptom. The 
muscles are very often tender and the vibration sense in the feet is frequently 
absent. To objective examination, the sensibility of the skin is usually intact. 
Perforating ulcers of the feet have been observed. 

Diagnosis. — The diagnosis of multi})le neuritis from other diseases rarely 
presents any difficulty. It is made from the combination of symmetrical 
flaccid paralysis with sensory loss of the ‘ ' gl o y e - a n d - s t o cki iig ’ t e , and 
tenderness of the muscles and nerves, confineT~to or most inTense in the 
distal parts of the limbs. When sensory disturbances and diminished tendon 
reflexes are prominent symptoms and muscular weakness is slight, tabes 
may be suggested, and the resemblance is still greater when ataxia is ])r(.^ent. 
Difficulty usually arises when the distinction has to be made between tabes 
and alcoholic neuritis, in a f)atient who has courted both diseases. In most 
instances the diagnosis can be made from the nature and distribution of the 
sensory changes. The lightning pains of tal>es cannot be mistaken by any 
one who is familiar with tlieir peculiar cbaractcrs. Anaesthesia of the ex- 
tremities is common to botii diseases, but diminished a^psibility a rou nd the 
nose and across the chest is j^eculiar to tafegis and is present in almost every 
caseT In neuritis tlTe^alf musefes and nerve trunks are tender, whereas 
in tabes the sensibility of these structures is usually greatly diminished. 
Hypenesthesia to touch and temperature, and great exaggeration of the 
abdominal reflexes, also suggest tabes. The })rescnre of Argyll Robertson 
pupils or of optic atrophy, thougli in favour of tabes, is not decisive, as both 
have been found in chronic alcoholism. 

Treatment, — The first essential in treatment is to remove the jiatient 
from the influence of the existing cause. In alcoholic cases, rigid j)recautions 
are necessary to prevent secret access to alcohol. To attain this, treatment 
in an institution is almost a necessity. In most instances wlicn the cause, 
whatever it may be, is removed, gradual improvement sets in and complete 
recovery ensues, iu a time that varies with the severity of the symptoms. 
During this time the jjliysiciaiTs most important duty is to prevent the 
occurrence of deformities and contractures. From the beginning, each 
joint in the affected limbs should be moved passively to its full range several 
times each day, and care should be taken to ensure tliat the attitude of the 
limbs during rest is a suitable one, especially tliat the feet are maintained at 
right angles to the legs by the use of appropriate apparatus. Drawing up 
of the heel must be prevented at all costs. 

Grentle massage is sootliiug in the acute stage. Later, more vigorous 
rubbing may be given, and the patient should be encouraged to move the 
limbs voluntarily. Electricity is of doubtful utility. Analgesic drugs and 
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soothing a|)[)licatioria may be needed at the onset. Thereafter, local treat- 
ment to the limbs is combined with measures to improve the patient’s general 
condition. 


LANDRY’S PARALYSIS 

In the year 1859 Landry applied the name “ acjytku 

to a case in which acute flaccid paralysis with loss of reflexes and without 
sensory disturbances commenced in the periphery of the lower limbs, 
and rapidly spread upwards. The arms were next involved, first in the 
periphery, and later the trunk, respiratory muscles, neck, and lastly the 
cranial muscles were involved, and death occurred from respiratory failure. 
He made a careful microscopic examination of the spinal cord with the 
methods then at his disposal, and failed to detect in it any morbid changes, 
lie subsequently described this symptom complex, whicli has since borne 
his name, from an analysis of 10 cases. 

Since this time a large number of cases have been recorded which from the 
acute nature of the onset, and from the spreading nature of the paralysis, 
have been described as cases of Landry’s paralysis. This name should be 
restricted to those cases of acute spreading paralysis, in wliich dis orde rs, of 
sensibility and sphincter trouble,. are _a^^ little marked, and in which 

recovery is coinidete if the patient survives, and in which no gross lesion is 
found witliin the nervous system after death. 

It is important to bear in mind the fact tliat acute spreading paralysis 
may be produced by gross lesions of the nervous system, and it is most 
important in diagnosis that these conditions should be at once distinguished 
from Landry’s paralysis. Foremost among such conditions are 
ing myelitis and haem orrhage into the thec a. These are at once di sti ngui shed 
byrliesnfuiTfuneou?^^^ motor and sphincter paralysis, 

and thecal haemorrhage is further distinguished by the results of the lumbar 
jjuncture. 

A ( ■ n tp niay also, in rare cases, give rise to a spreading 

paralysis, and cause much difficulty in diagnosis ; but it is invariable that 
sonie_p,exmanent paralysis remains upon recovery, and, further, the lesions 
of polipmyielitis are both gross and characteristic. 

The majority of authors who have written upon this subject have made 
the attempt to separate Landry’s paralysis from the group of “ acute toxic 
polyneuritis,” both on pathological and on clinical grounds. Such a separa- 
tion would appear to be entirely unsupported by the evidence. For in 
Landry’s disease we are certainly dealing with an acute process which 
has an especial phy si oLQg?cal sel ecti ye capacity, lower. 
though its action is not always quite confined to them. Exactly the same 
holds good for the majority of the conditions, which are grouped together as 
“ acute toxic polyneuritis.” In both these conditions all the nervous patho- 
logical changes which have been discovered are confined to these lower 
neurons, motor and sensory, and are often in polyneuritis confined to the 
lower motor neurons. The assumption that has been made, that in Landry’s 
paralysis the toxic process is incident upon the nerve cells in the spinal cord, 
whereas in polyneuritis it is upon the peripheral part of the neuron — ^the 
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periphery of the nerve fibre, does not rest upon any sure foundation, and is 
unsupported by any clinical or pathological facts. It is probable that, in 
all conditions of toxic j)oly neuritis, the poison acts upon the neuron as a 
whole, and that the de\ntalising action of the poison is first manifest at the 
extremities of the neuron, both central wards and distalwards, and both 
physiologically and histologically. The clinical separation of Landry’s 
paralysis and polyneuritis is equally artificial and impossible, though much 
stress has been laid upon the presence of disturbances of sensibility, and the 
strictly peripheral distribution of the paralysis in polyneuritis. As regards 
sensory disturbance, this clinical feature is dependent upon the peculiar 
selective capacity of tlio poison. For example, in many conditions of poly- 
neuritis, sensory disturbances are conspicuous hj their absence throughout, 
as in some cases of lead neuritis and diphtherial neuritis. Further, peri- 
pheral distribution is not even tlie. ruh* in ])olyneu rills, and forms, in 
which the paralysis is as much or more proximal than peripheral in 
distribution, are frequently seen. Further, the now generally accepted 
advent of so many poisons to the nervous system by means of the 
perineural lymphatics, which deliver the dose locally into tlie nervous 
system to be subsequently spread within the nervous system, must 
necessarily render the conception of peripheral distribution as an essential 
in polyneuritis untenable. The following descri])tion of this malady is 
based uj)on the personal observation of 10 cases with 4 autopsi(>s wliich 
have come under our ol)s(‘rvetion at lh*‘ Natio]ial H('>s])ital and at St. 
George’s Hospital. 

Etiology. — What is known of the causation of the disease in g(‘.ncral 
resembles very closely tliat of acute polyneuritis. It afiects males much more 
frequently than females, and occurs chiefly in a dult life between the a^ea of 
16 and 54 y^ears. The cases which have been reported in children were 
probably exaniples of the spreading type of pohomyelitis. In many cases 
the patient is taJken ill in the midst of good health, while in others there has 
been some known cause productive of a tp^dc state, su(^h as exposure to 
hea^ and cold, specific infections (of which smalhpox, diphtheria, enteric 
fever, influenza and cellulitis are the most important), or a febrile attack of 
obsctrre nature. Still more frequently it has immediately followed upon 
symptoms indicative of gastro-intestinal toxaemia. 

Pathology. — Slight hyporaomia^of the spinal cord, and especially of the 
grey matter, with a few pu net ifpri^ hemorrhages, is the only change notice- 
able upon naked -eye examination. Very definite liisWogical changes are 
found upon microscopic examination in the antexior horn and in the 
ella of Clarke’ s column, where any degree of change may Tie found, from an 
early pericentraTchromatolysis to a complete loss of the chromatin granules 
and concentration of nuclei. Neiironophagia seems not to occur. The 
most intense changes are found in those regions corresponding with the first 
appearance of the paralysis. The myelin sheaths of the spinal cord often 
show a diffuse fatty change when examined by the Marchi method. No 
neuroglial proliferation occurs. The blood vessels are engorged, but are free 
from mural changes. The peripheral nerves show some degeneration, 
secondary to the affection of the colls. The skeletal muscles show early 
fatty changes. The whole of the changes found in the nervous system 
seem to be of a completely recoverable nature, and this is in line with the 
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almost invariable clinical outcome, that if the patient survives he recovers 
perfectly. 

The cerebro-spinal fluid is in excess, and dj^ar. In two of the cases under 
our car(‘, it presented no abnormality either as regards cell or albumin con- 
tent. In other cases there is an excess of albumin, and in this respect it 
resembles the cerebro-spinal fluid of ])olyneuritis, which is usually albuminou'i, 
and sometimes so highly so as to clot spontaneously. Enlargement of the 
spleen and of the mesenteric glands is not uncommonly found. 

In 1903 Buzzard, in a very typical case which had been under our care, 
isolated a micrococcus in pure ciilturc from the blood after death, and he 
found this vsame organism in the loose tissue forming the external layer of the 
theca. Injection of this organism into a rabbit by the subdural method 
])roduced, after some days, a rapidly spreading paralysis, and the same 
organism was found in the theca of the rabbit, and isolated in pure culture 
from its blood. The organism was not discovered in the spinal cord nor 
in the arachnoid s[)ace of either the patient or of the rabbit, and in neither 
case were there inflammatory reactions in these tissues. 

Symptoms. — The onset is in some cases abrupt, witli the appearance of 
the characteristic spreading paralysis. Much more frequently the paralysis 
is pr(‘cedcd by certain premonitory symptoms, which may last from a few 
hours to days or weeks. These symptoms may consist in malaise, headache, 
lassitude, insomnia, anorexia, constipation, gastralgia, vomiting and diarrhoea, 
and there is not infrequently slight elevation of temperature. More char- 
acteristic still among the prodromal signs are ^ distur])cinces of 

sensibility. Pains in the back "and Hmlisare common, and may be of a dull 
aching nature, or they may be «harp and shooting in character. Numbness, 
tingling^ “ pins and needles and other parses thesi as may occur over any 
part of the IkkTv', and Itte iflost commonly < omplained of in the peripher y of 
the limbs. The muscles may be locally tender during tliis j)ro(lromal stage. 

The paralysis usuafly (Jo ffieS oh quickly and sinootlily ; but sometimes a 
cevssation of its advance for a time is followed by a ra})id exacerbation. Such 
an exacerbation piov<‘d fatal in one of our eases weeks after tlie onset, some 
eonsiderabie recovery having occurred during the interval. The paralysis 
is usually symmetrical in the end; but at its eoiiimencement, and in slight 
cases, wliich soon recover, there may be very considerable asymmetry of 
distribution. 

'Ss in Landry’s original case, it is not uncommon for the paralysis to 
eommence in the })eriphery of the lower extremities, to ascend rapidly, and to 
involve the muselps in the pyder o f from the Spin al c ord, 

the trunk becoming affected before the upper extremities, and the inter- 
costal muscles before the diaphragm. Such a true ascending paralysis must 
be due to direct spread of the toxic process within the spinal cord ; but it is 
by no means usual in~Landry^s paralysis. For the muscular weakness may 
commence in any group of muscles, as, for examjde, in the face, neck, upper 
extremities or trunk, and when so commencing the spread of the paralysis 
is downwards, constituting a descen ding t ype of para lysis . The spread 
of the paralysis seems always to Be in terms of the contiguous elements of 
the spinal cord. 

In Landry’s paralysis, as in acute polyneuritis, the innervatipp of the 
respiratory muscles seems to be peculiarly resistant to the toxin, for in both 
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these diseases we have seen cases complekdy recover, in which the paralysis 
was universal and complete for a time, with the exception of the respiratory 
muscles, which retained some activity sufficiently long to outlast the height 

of the paralysis. . . 

It is not uncommon to see in Landry’s paralysis and in acute polyneuritis, 
when the paralysis is widely spread and affecting trunk and limbs severely, 
that the paralysis seems to be proximal in distribution and that while no 
voluntary movement of any trunk muscle nor of any muscle of the proximal 
parts of the limbs can be called forth, yet feeble movements of fingers and 
toes may be possible. This has been a marked feature in every case of 
Landry’s paralysis wliieli wv havt' cxamiiK'd, either during the ons(‘t or during 
the recovery. In this connection it must be remembered that this appear- 
ance may be simply a matter of gravity, and the amount of weight which the 
feeble muscles have to lift in their contraction. Lastly, there are a few cases 
in which the onset of the paralysis is not local, but is general and gradually 
deepening. 

The paralysis is of the painless, flaccid type, and is associated with a 
complete abolition of the deep and suj)erficial reflexes in the affected area. 
It first appeals to tlie patient as tiredness and heaviness in the affected region 
when cpnimenciug in the legs, trunk or shoulders, and as a loss of the finer 
movements when commencing in the hands. It usually takes some hours, 
and occasionally some days, to become complete. Generally it advances 
smoothly and regularly upon the regions previously unaffected, until the 
respiratory muscles and the muscles of the face and neck are affected, when 
it is the usual result for respiratory failure to prove fatal. Sometimes, how- 
ever, the advance may cease for a while, to be followed by a more rapid 
advance of the paralysis. 

In those cases which recover the advance of the paralysis ceases, and 
those muscles which have been most recently affected begin to sliow some 
recovery quickly. In one case, for example, which we watched througli the 
night, with an advancing })aralysis, the intercostal muscles failed coinj^letely, 
swallowing became difficult, and the facial muscles showed signs of increasing 
weakness. Then the diaphragm failed, and the patient was left breathing 
feebly with the sternomastoids and scaleni. After remaining about an hour 
in this apparently hopeless condition, it became obvious that the diaphragm 
had recommenced to act, and this was followed within a few hours by the 
intercostals, and within 24 hours the facial and bulbar paralysis had dis- 
appeared. This patient made a complete recovery within 3 months. 

When the disease does not prove fatal either from respiratory failure, 
pulmonary complications or sudden syncope, the paralysis ceases to spread, 
and the patient enters upon the stage of recovery, which presents many 
features of interest. The flaccid muscles show a moderate degree of wasting 
within 2 or 3 weeks of the onset, this wasting being much less in those cases 
which recover rapidly. It is a general atrophy, and is not limited to par- 
ticular groups of muscles. In rare cases, though fair power is regained, yet 
the muscles remain conspicuously small for life ; but generally the muscles 
recover their bulk and tone completely. The paralysed muscles retain their 
excitability to faradism throughout, though there may be some slight diminu- 
tion of faradic excitability in proportion to the general wasting of tlie muscles. 
Contractures and deformities do not occur. 
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Disorders of sensibility, though usually present in some degree, are com- 
pletely overshadowed in intensity by the rpo tor paralysis, which dominates 
the clinical picture of the disease. The paraesthesias, which have been 
described with the onset, often persist, and there may be cr amp -like ^aipB. 
Not uncommonly the muscles are tender upon deep pressure ; Duti there is 
never that severe degree of tenderness met with in some forms of peripheral 
neuritis as, for example, in alcoholic neuritis. There is exceptionally blunting 
of sensibility, most marked in the periphery ; but this is never deep, and is 
rapidly transient. 

Tliougli from the general_jveaknes3 of tbe m ay b e 
some diiliculty in emptying the Eladdor and rectum during the first few oays 
and even retention^with oyerllow incontinence that may require catheterisa- 
tion from the same cause, yet these last but a few da ys , and there is n ever any 
true paralysis of the action of jbliese sphincters. The deep and superhcial 
reTTex^'dtgapp'SlifliafTy^’^ the onset of the first signs of the paralysis in 
the alTected regions. The jisychic functions remain entirely unimpaired 
througliout. Occasionally vomiting occurs, and it is difficult to explain. 
It is a sign of bad portent, and in one case under our care, which seemed 
otherwise hopeful, it was conspicuous throughout, and brought about a fatal 
issue. 

Diagnosis. — The rapidly spreading character of the paralysis in Landry’s 
disease is so strilang as to necessiiate distinction only from those few maladies 
in which a similar rajiidly s|)reading j)aralysis may occur, and these are a,Q,uic 
spreading inyelil is, intrathecal haunorrhage, acute poliomyelitis (spreading 
type) and acute polyneuritis . Acute, sprcftdiQg myelitis is at once distin- 
guished from Landry’s paralysis by tiie severe sensory loss and sphincter 
paralysis, wliieh in t he former condition develo]) pari-p(hs,'iu with the motor 
paralysis and, further, if the myelitis does not involve the lumbo-sacral en- 
largement of the spinal cord, an extensor j)lantar rehex will be observed. 

Similarly, thecal luncmorrhage is associated with severe sensory loss 
and sphincter (listuTbaTices.* It is always an ascending paralysis, and the 
caiida equina and lowest n^gions of the spinal cord are first affected. The 
nature of this lesion should be at once revealed by the results of a lumbar 
piinct lire. The rare, 8})reading form of poliomvelitis presents more difficulty 
in diagnosis, especially in the acute stage. Tbe general symptoms and the 
pyrexia are apt to be more severe in poliomyelitis. An onset in childhood is 
more suggestive of poliomyelitis than of Landry’s paralysis. A fairly high 
polymorpho-niiclear leucocytosis in the blood, and a lymphocytosis in the 
cerebro-spinal fluid, are in favour of poliomyelitis. The persistence of 
local atrophic palsy on convalescence is absolute evidence of poliomyelitis. 
The distinction of Landry’s paralysis from acuto held by the 

writers of this article to be entirely artifieial, since they argue that 
disea s(' is mer^ ^y a strild, ug type of acute poljiieiiriti;§. 

- about one-lialF of the cases tlTe paralysis advances until 

the res[>iratory and bulbar muscles are involved, and death occurs from 
respiratory failure, usually on the third or fourth day, TmT'soraetimes not 
until 10 days or more have elapsed. In one ease which came under our 
observation, after some degree of improvement in the paralysis had been 
noticeable, a rapid extension of the paralysis occurred in the sixth week, 
and proved fatal. So long as the paralysis is extending, and especially when 
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the respiratory and bulbar muscles are failing, the prognosis is very grave. 
The extension of the paralysis may, however, cease at any stage, and when this 
occurs the prognosis at once becomes favourable, even though there be con- 
siderable involvement of the respiratory and bulbar muscles. Any sign of 
improvement in the paralysis of the muscles last affected is of the most 
favourable import. The prognosis is best in tliose cases in which the paralysis 
nowhere becomes complete. When improvement has set in, it is almost 
invariable for the patient to make an uninterrupted and complete recovery 
in from a few weeks to 3 months. 

Treatment. — The patient must be placed at complete rest, and the dis- 
comfort and panic which are likely to arise from the utter inability to move 
must be assiduously relieved by frequent changes of posture. The greatest 
care must be taken that the patient is adequately fed with nutritious and 
light food. Stimulants are usually indicated. A mercurial aperient afiould 
be administered early and the bowels regularly relieved, for in some cases 
obstinate constipation occurs. The bladder should be catheterised, if there 
is a difficulty in micturition. Both pain and pyrexia may be relieved by the 
administration of salicylates or aspirin. 

Atropine seems to have a definite effect in checking the advance of the 
pa rily s"?^ pecially when the respiratory muscles are weakening, and it 
further tends to check accumulation of secretion within the bronchi. Hexa- 
mine in 10-grain doses (0*6 gm.), 6 hourly, seems to be of some value. 
It may possibly act as a disinfectant to the respiratory and alimentary 
mucous surfaces, by which it is probable that the toxic agent gains 
access to the system. Oxygen may be administered where cyanosis occurs. 
Lumbar puncture should be performed daily, and the cerebro-spinal fluid 
removed freely on each occasion. When once the patient has shown signs 
that the malady has passed its height, and that recovery is commencing, 
little treatment is required except careful nursing and feeding. Gentle 
massage may then be employed. 


MYOTONIA CONGENITA (THOMSEN’S DISEASE) 

Definition. — A v ^y rare malady, commencing in early childliood, which 
IS he redita ry and famil ial, and characterised by a striking slowness in the 
rc^ax£i{lbn""b f th e muscles after voluntary effort. The muscles jiass ' into 
a "spas iff "<5!rT?5lTmt5n7'"(r6ntrac^^^^ very slowly, resembling 

the contraction of the veratrinised frog’s mus(;lc, and its subsequent slow re- 
laxation. Peculiar changes in the electneal excitability of the muscle and 
hypertrophy of the muscle fibres are constant. 

Etiology. — Beyond tlie facts that the malady is usually hereditary and 
f amilial, only a few sporadic cases occurring, and its incidence in e arly chi ld- 
h ood., nothing is known of the causes. Cold, heat, fa tigu e and hungepeqn- 
spicuoui^ increase the symptoms. 

PatBdr6g:y.~TEe 8ec te3! cles are actually hype rtrophied, and are 
always firmer to the feel than normal muscles, while sometimes they show 
a board-liS^ardness . The indi vidual fibre s show considerable h ypertrop hy, 
75 pef'centrdf Hiem showing, when measured, a diameter of from to 145 /a 
against the 20 to 65 /a of normal muscle fibres. An increase of the muscle 
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nuclei also occurs. Dejerine and Sottas hold strongly that the disease iii, 
pri mary injbhe muscles. Gregor and Schilder deny this, on the grounds^ 
that the myograTii’"oT^in with the string galvanometer proves that its 
peculiarity cannot be of myogenic origin, but that the disorder is of central ' 
innervation. 

Symptoms. — The presence of the disease first becomes evident from fiLass^ 
uess, cAninsiness and awki^^^^ of movement, with a great t endenc i^to 
fall if tdieliajance is upset. This is often most noticeable after rest, when, on 
attempting to move, flie limbs seem glued down and move very slowly. 
Often the patmnt is able with _exercise to work the stiffn ess o5, and the myo- 
tonia lessens In tTie muscles which are. bOng used ; but if he is suddenly called 
upon to put another set of muscles into action, as, for example, by losing his 
balance, lie is at once caught up by the myotonia and so is apt to fall. In other 
cases the myotonia increases or is uninfluenced by exertion. The muscles 
of the legs are as a rule most afiected, but sometimes alt the muscles of the 
body may^)”nvoIv( d ; while further, in a few cases the myotonic condition 
may be confined very locally to individual regions, as in myotonia atrophica. 

If the face be affected, when the patient smiles the smile will not relax for 
many seconds or even minutes; and when the upper limbs are affected, if; 
the })atient grips forcibly, he cannot disengage his hand for quite a while.! 

Passive movement does not reveal the presence of any rigidity except that 
following voluntary contraction. The abnormality affects the voluntary 
contractions and relaxations of the muscles only, and the peculiarities of 
these are--(l) tlu'ir slowness, (2) their tonic character, and (3) the continuance 
of the. contraction after voluntary impulses have ceased. The pecuEarities 
of electrical excita})ility bear the name of the “ p]:y.ptpgig., rcactl 9 p of Erb . 
The contraction, cither on faradic or galvanic stimulation, lasts much longer ^ 
than the normal and relaxes very slowly, and this is more marked the stronger 
the current used ; with the stabile application of galvanism, slow wave-like 
contractions of the muscle are seen to [)roceed slowly from the cathode to the 
anode. There is no pain, no sensory disturbances or loss, and the sphincters 
and reflexes are unaffected. 

Diagnosis. — The only malady which can be confused with Thomsen’s 
disease is iiiiy'otonia atrophica, in which the myotonic symptoms and signs are 
identical, iii the latter malady, the onset is at a much later a^e, the incidence 
of the spasm is upon local groups of muscles, and the cliaract eristic weakness 
of the facial muscles and atrophj^ qI the iaternoTO stoiday. etc., at once dis- 
tinguisli it. 

Course and Prognosis. — Thomsen’s disease has no tendency to shorten 
and destroy. Me. It tends to become more marked from infancy to puberty, 
^ind t hen less marked again as agelncreasis. It has never been cured. 

Treatment.— This is entirely unavailing, excopTTn Oie way ofThe avoid- 
ance of those conditions, such as fatigue, cold and hunger, wliich are known to 
increase the condition, Thomsen himself, who was afflicted with the disease, 
was always better with free exercise. 
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DYSTROPHIA MYOTONICA (MYOTONIA ATROPHICA) 

Definition. — A disease of ffl^milia] incidence, wliich begins usually in 
the third and fourth decades of life, and which is characterised by muscular 
atrqphy of peculiar distribution and unlike that of ^iny other, disease. This 
/^ttophy occurs, first and most in the sterno-mastoids and facial muscles, 
next in the muscles of forearms, and may also be found in the muscles of 
maWication, in the vasti, and in the dorsifiexors of the feet and peronei. 
Associated with this wasting, but not commensurate with it, nor necessarily 
occurring in the same muscles, is a peculiar difficulty in relaxing the muscles 
after effort, called “ myotonia,” which gives to this malady an es])ecial 
feature which at once separaTes it from all other forms of muscular atro])hy. 
Si gns of bodil y dyscraaia are often present, the most im])ortant of which are 
c atarac t, p rematu re baldness, a trophy of testicles , loss of sexual power and 
gen eral bodi l y w asting. This disease was tirst placed u])on a firm clinical 
basis by Batten and Gibb, and Steinert in 1909. Curschmann in 1912 adopted 
the term Dystrophia Myotonica as being more correctly descrij)tive. 

iEtiology. — This condition is probably alwa^ys faniilial, and Ihe hercaliiy 
is homologous — that is, it tends to appear in the same child-rank* a nuiiTlier 
of apparently unconnected families at a common distance from om^ and 
the same ancestor, and often it seems to be enti re jy confined to one child - 
rarjk. The descent of the latent tendency is e(|ua]|y through the males and 
females, but where there is direct heredity the males more frequently trans- 
mit. The presence of the lieredo-familial diseas(* in earlier generations is 
often betrayed by other signs, such as cataract, frequent celibacy, childless 
marriages, high Jnf ant mortality, a dying out of c«irtain branches qf Ihe 
fanfily, a steady decline, generation after generation, in the familj^ fortunes 
from affluence to j)overty — all of which circumstances must be regarded as 
evidence that these families are in lh(‘ grip of a progressive d(‘geperutive 
disease. The malady has been observed at the age of 10 years, but usually 
the onset occurs between the ages of 20 and 35 years. A larg(^ numbfu' of 
the patients have been unusually gifted and proficient in athleties prior to 
the onset. Both sexes may be; affected. No exciting causal factors are 
known. 

Pathology. —No definite changes have been found in the nervous 
system. The muscles presenting the myotonia have repeatedly been 
examined and found normal. In the atrophic muscles the morbid process 
singles out certain fibres especially, so that thick and thin fibres are found 
lying together. There is increase of the muscle nuclei round thick and 
thin fibres alike, though some atrophic fibres may be found with no increase 
of nuclei. Later, the nuclei tend to pass into the muscle fibres and become 
arranged in conspicuous rows, both in the centre of the fibres and under- 
neath the sarcolemma. The muscle fibres become rounded, and thereafter 
the sarcoplasm dwindles and disappears, the columns of nuclei alone remaining 
to mark the spot from which the muscle fibre has departed. Changes in 
the anterior and middle lobes of the pituitary body, and in the cortex of 
the suprarenal bodies, have Feen^Joiuiil. ^ ™ 

Symptoms. — The onsetls gradual and the course extremely slow. The 
first symptom to call attention may be, either the difficulty in relaxing after 
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muscular cfiort — the (flinging of the hand to the tool which has been grasped, 
the smile that is ho slow to disappear — or the weakness and wasting of the 
muscles. The two chief signs of the. disease— the 

— seem to ha^e3o_cqnnj3ctiqn the one with the other, e ither as xeg^id s > 
coincidence m timci or place. The myotonia may appear years before there is * 
any obvious wasting, and at least one case has occurred in which the patient 
was under the observation of a skilled neurologist, as a case of progressive 
muscular atrophy, for a year before any myotonia appeared. Moreover, 
the muscles which show the most conspicuous myotonia are often those 
which are not wasted, and finally those muscles which waste greatly tend to 
lose any sign of myotonia which they may have had. The extent and the 
intensity of the muscular atrophy and of the myotonia show great variations. 
The atrophy may be widely sjnead, and many muscles may be myotonic, 
or the former may be severe and the myotonia slight, or both may be present 
in minor degree only. Lastly, there are cases in which only the atrophy 
or only the myotonia is present. The myotonia consists in an inability to 
at once relax a muscle after it has been put into voluntary contraction, and 
tlie greater the effort used in contracting the muscle, the greater the difficulty 
with relaxation. The patient grasps one by the hand, and is unable to 
disengage the hand, but ])ulls it away still grasping, and it may take seconds 
to relax. He smiles quickly to a suitable stimulus, and the face remains 
fixed at the. height of the smile for long after the emotion has vanished. 
In (‘ating, his jaw becomes fixed, he is unable to perform any alternate 
movements in the muscles which are affected, but at a very slow rate. When 
the myotonia is and gem'ral, he is liable to fall like a log when walking, 

from inability to relax muscles which have been put into contraction. The 
myoUmia often and to a greater extent in the flexor muscles 

of tfic forearni and in those of the face, but it may be quite genefar In the 
same patient it may be very marked at one time and absent at another. 
The muscular weakness and wasting usually have a most ty])ical distribu- 
tion, involving the aterno-mastoids and other muscles of the neck, the facial 
and masticatory muscles — giving rise to the sad “ myopathic face, the 
vasti of the thighs, and tlie dorsiflexors of the feet, and this is the usual 
order in which the muscles are affected. It is always in one or other of these 
groups that the wastmg commences, but sometimes the sequence of muscles 
attacked is quiti* different. From its place of commencement the atrophy 
may spread to all adjacent muscles, or it may pick out individual muscles 
at a distance. Fibrillation does not accompany the atrophy, and the weak- 
ness present is often mucli greater than the wasting will account for. The 
electrical reactions show a reduction both to faradic and to galvanic stimuli, 
with a tendency to a polar change. Some modification of the “ myotonic 
reaction ” is often superadded in those muscles which are wasted, and this 
usually is privsent in the muscles which are myotonic and are not wasted. 
This “ myntoq ip reaction ’’ consists in a very long, lasting contraction when 
the muscles are stimulated with every form of stimulus, and if the latter be 
strong it may last as long as 30 seconds. 

The affection of the muscles of the face and jaw entails some alteration 
of articulation and phomitiofi.' TEe voice is low, Ti lacks intonation, and 
hai'^a definite nasal Sensibility is noT aHected. 

The rule is for the muscle-jerks to be diminished or lost, and it is very 
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rare fox all the jerka to be prcvsent in any case. When there is atrophy of 
the muscles concerned with a particular tendon reflex, this loss is easily 
explained. But often the deep reflex is lost in dystrophia myotonica, where 
there is no wasting of the muscles concerned, and the cause of this is to be 
sought in a pathological condition of the muscles. 

Apart from symptoms and signs connected with the muscles, the most 
important sign of the dystrophy is cataract, which occurs in more tha n 
hali- qf J}he cases. This cataract is often met with in otherwise healthy 
brothers ^and^iisters of those who have the muscular changes, and in otherwise 
healthy members of earlier generations in the afflicted families. In suc- 
ceeding generations after its tirst appearance, the age of occurrence of this 
cataract shows remarkable ‘‘ anticipation ” — that is, commencing at first 
as senile cataract, it appears at an earlier and earlier age wuth each successive 
generation, until with fully developed myotonia atrophica it appears in youth. 
The presenile cataract of the dystrophic generation begins as a 8tar-8haj)ed 
opacity, first in the posterior and later in the anterior cortical lamellae, 
sometimes with fine point-like opacities scattered through the lens. It 
ripens quickly to a total soft cataract, with a small central nucleus. 

The genital organs remain infantile in some cases ; celibacy and child- 
less marriages are common. More often sexuality is normal until the onset 
of deiinite" symptoms, after which desire and power disappear. Early bald- 
ness is the rule. A general wasting of all the tissues of the body is seen in 
many cases. Ultima^ atrophy of the testicles is usual. 

Diagnosis. — There is ~no difficulty in the diagnosis when tlie distribu- 
tion of the muscular atrophy is typical and when myotonia is obvious ; it 
simply involves a recognition of the unique characteristics of the disease. 
When the myotonia precedes the wasting, the a ge pj onset .will distinguish 
this malady from Thomsen's disease, or myotonia congenita, and the on- 
coming of any sign of facial wealmess or muscuTar wasting will make the 
diagnosis certain. When the myotonia does not appear until long after 
the wasting is apparent, the diagnosis is much more diflicult. One has then 
to rely ujxm the ppj^lhir distribution of thy wasting, which is by no means 
invariable. Many authorities, however, are of opinion that some degree 
of myotonia is always the first sign tx) appear, and that scrutinous search 
for this sign in every case of muscular atrophy will lead to the certain recogni- 
tion of all the cases of dystrophia. The untypical cases in which myotonia 
and muscular atrophy are absent or little marked are very diflicult to recog- 
nise. Absence jpf the. ..dcfip-re tki^es , otherwise unexjilainable, should suggest 
the possibility of the presence of this disease, as also should loss of sexual 
power, and cafe x^ct should positively suggest the disease. The importance 
of repeated examination of the patient must be insisted on, since the 
myotonia, which is an all-important physical sign in the diagnosis, is apt 
to be variable. 

Course and Prognosis. — This malady usually progresses very slowly, 
but occasionally very extensive and incapacitating wasting of muscles and 
weakness may develop within a year of the first symptom. Some cases 
seem to remain stationary for very long periods. The tenure of life is 

does not appear to be prolonged beyond the 
decade. The oldest patient reported in the records as 
still livmg was aged 50 years. 
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Treatment. — Tlu^re is no treatment known to benefit this disease 
s[)ecificaJly. Attention jto the gener al health and to the well-being of the 
patient in providing sUct occupation as his capacity will allow, while 
exposure to cold, and esp ecially long confinement to bed, 
are the measures wBicTi are most likely tdhelp. Neither electrical Irealniehl 
nor massage has the slightest effect in altering the course of the disease. 

James Collier. 

W. J. At)1e. 

TETANY 

Definition. — A group of symptoms of variable completeness and due to 
a multitude of widely different causes, characterised by a combination of 
intermitting painful cramp in the muscles usually of the extremities or larynx, 
but which may affect any of the voluntary muscles, with hyper excitability of 
the neuro-muscular apparatus and peripheral sensory apparatus. It appears 
to be due to a disturbance in the calcium metabolism of the body, the with- 
drawal of calcium leaving tlie neuro-muscular apparatus in a condition of 
hyper-excitability. It can be produced experimentally in animals by calcium 
deprivation and by the removal of the parathyroid glands which control 
calcium metabolism, and when so produced it can be removed at will by the 
inj(H‘tion of a soluble salt of (alcium into the circulation, lelany has close 
aetiological and symj)tomatic relalions with epil<‘])sy, and may be hardly 
dist inguislia b!(‘ from the tonic, tits of opih'psv. It mav oreur also in typical 
form in any of the inyofoi.i.ir . 

Pathology. — The researches of MacCullum and Voegtlin have shown ihat 
tetany is the constant sequel of parathyroidectomy and of calcium deprivation. 
The parathyroidectoniised animals show : (a) a marked reduction in the 
calcium content of the blood and nervous tissues during tetany ; (6) an 
increased calcium output in the urine and faeces during tetany ; (c) an in- 
creased output of nitrogen and of ammonia in the urine with an increased 
ammonia ratio ; (d) an increased amount of ammonia in the blood with 
evidences of some type of acid intoxication which does not disappear on the 
introduction of sodium salts. The injection of a solution of a salt of calcium 
into the circulation of the animal promptly checks all the symptoms and 
restores the animal to an ajjparently normal condition. The parathyroid 
secretion in some way controls the calcium exchange in the body. It is 
possible that in the absence of the parathyroid secretion substances arise 
which can combine with the calcium, abstract it from the tissues and cause 
its excretion, and that the parathyroid secretion [)re vents the formation of 
tin se substances. The calcium salts appear to have a moderating action 
upon the neuro-muscular tissues, and in their absence hyper-excitability and 
spasm occur. The mode of action of the parathyroid glands in this con- 
nection, the strictly local distribution of the spasm in some cases and the way in 
which many of the clinical factors of tetany produce tlie disease are at present 
entirely unexplained. Nor is it clear upon which part of the neuro-muscular 
a})paratiis tlie morbid process is incident. lu heibivoroua animals tbe para- 
thyroid glands are entirely separated anatomically from the thyroid gland, 
and thus allow of exact experimentation. In carnivorous animals and in 
man the parathyroid glands are embedded in the lateral lobes of tbe tlivroid 
gland, and the symptoms of parathyroid insufficiency, of which tetany is the 
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most obvious, are apt to arise when the lateral thyroid lobes are diseased or 
removed. 

It would seem that parathyroid insufficiency may be brought about by a 
great variety of causes. In infantile tetany Yanase has frequently found 
haemorrhages into the parathyroids. In the insufficiency tetanies from 
thyroid extirpation and disease the pathogeny is clear and the calcium treat- 
ment restorative. In acute epidemic tetany, thyroid involvt'inents and 
therefore probably parathyroid involvements arc known. Tumours, tuber- 
culosis and many other pathological conditions of the thyroid gland have been 
reported in association with tetany. There s(‘ems to be some connection 
between tetany and myotonia, in that recurring tetany may pass over into 
myotonia. I have Be(m a case of myotonia in which painful spasm of the 
hands exactly resembling tetany occiiiTed frequently. 

Tetany may occur in simple acute forms and in chronic recurring forms. 
Its many setiological connections are well s! own in the following classilication 
after Frankl-Hochwart : 


1. Infantile tetany which is usually associated with rickets or gastro- 
intestinal disorders, and of which laryngismus stridulus must be considered a 
local variety. 

ntf 2. Tetany from over-exertion. A striking example of this rare condition 
i|{pame under my observation in a “ girl guide,” who though otherwise strong 
hqd healthy developed the most characteristic tetany when she had marched 
. i^TOore than 0 miles. 

Workman’s tetany. This condition occurs epidemically as an acute 
recurring affection in the early spring in certain cities, notably Vienna and 
Heidelberg. It chiefly attacks handworkers such as shoemakers and tailors. 
The malady lasts from 2 to 3 weeks. 

4. Gastro - intestinal t(*,tany from pyloric stenosis, dilatation of the 
stomach, prolonged vomiting and diarrhoea, helminthiasis, etc. It is obvious 
that these conditions may profoundly modify both the calcium intake and 
excretion. 


5. Tetany from acute infectious diseases. It has been known to occur in 
the course of typhoid fever, influenza, cholera, measles and scarlet fever. 

6. Tetany from acute poisoning may be caused by chloroform, morphine, 
ergot, phosphorus, lead, and by renal and genital gland extracts. 

7. Tetany of maternity may occur during pregnancy, following parturition 
or during lactation, especially when the latter is prolonged or the subject is 
weakly. fSTurse’s Contracture.) 

8. Parathyroid and thyroid tetany from gross disease or extirpation of 
these glands. It is sometimes met with in exophthalmic goitre. 

9. Tetany has been rarely met with in the course of cerebral tumours, 
syringomyelia and other nervous diseases. 

Symptoms. — In a well-defined attack of tetany four sets of symptoms are 
usually observable : (1) muscular spasms or cramps which may be followed 
by considerable weakness ; (2) XliQJL Bseau’s phep qmenon — pressure upon the 
nerves or vessels of a limb or encircImg^tEe Timb^ at once bring on or 
increase the spasm; (3) Jilb’s symptom — hyper-excitability of the motor 
nerves to galvanism, the ap^cation bi which often produces conspicuous 
fibqllation which may amount to a tetanus ; and (4) Qhvostek^s sign— there is 
great mechanical hyj)er excitability of the motor nerves and[ muscles so that 
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when the facial nerve is lightly tapped as it crosses the jawbone, spasm of the 
whole of that side of the face occurs. In some cases one or more of th(i last 
three groups of symptoms may be absent. Occasionally there is marked 
tenderness of the sensory nerves with great hyper-excitability to galvanism — 
§ ^gn -and there may be oedema of the extremities, cyanosis, dis- 
tiuTjanc^of respiration and of temperature and trophic changes in the skin, 
hair and nails. 

Muscular jr am vs . — These may affect any muscles of the body, even the 
ocular muscles7*aiid it is said also the bladder ; but they are much most 
common in the peri]>hery of the limbs, and especially of the upper limbs. The 
spasm is tonic and nearly always bilateral, and is usually induced by any 
mechanical or emotional stimulus, and in ratio to its degree it is very painful. 

The small muscles of the hand are first affected. The thumb is crossed 
into the palm and the fingers drawn closely together, being flexed at the meta- 
carpo- phalangeal joint and extended at the interphalangeal joints, so pro- 
ducing the accoucheur's ” or “ penholding ” position. The cramp may be 
limited to these muscles, or it may extend with marked flexion of the wrist 
and flexion of the elbows, and adduction at the shoulders may cross the 
arms over the chest. In rare cases the spasm closes the hand in a fist and 
may carry the arms away from the body so that they are held in the air. 

In the lower extremities the toes and tb(* feet are dropped and inturned, 
and there is usually 11 exion at the knee and hip with adduction. The legs 
are rarely aflected so much as are the upper limbs, and frequently they escape 
albogetluT. 

Spasm in any set of muscles in the body may be expected in tetany ; but 
a])art from those of the limbs it is rare. Trismus, risus sardonicus, laryngo- 
s[)asni and einprosthotonus or opisthotonus are occasionally met with, while 
.spasm of the bladder, rectum, diaphragm and tongue muscles has been re- 
})orted. In 7 of ITankl-Hocliwuirt’s 122 cases spasm of the eye muscles, 
suflicient to cause diplopia, occurnid. 

The attack of cramp lasts for a variable time, usually from 15 minutes to 
3 hours ; but it may last for 10 days and may prove fatal. The spasm is usually 
painful, and attempts to undo the contracture increase the pain severely. The 
sj)asin may abate and recur. 

Laryn^on'pasm is one of the common forms of local tetany, and occurs most 
often without spasm elsewhere. It is said to be peculiar to tetany of rachitic 
origin, and is corninoiil} termed “ laryngismus stridulus.' It is met with in 
rickety children between the ages of 6 months and 3 years. The attack may 
come on at any time in the night or day often when the child wakes or is 
stiirl led - and ii may recur with great frequency. Respiration is suddenly and 
quietl \ arrested by closure of the glottis ; the air can leave the chest but cannot 
re-enter. The child struggles for breath, the face becomes congested or 
cyanosed. Then the spasm quickly relaxes, and as it does so air is drawn into 
the empty chest over the stUl closely approximated vocal cords with a high- 
pitched, crowing sound. Convulsions may occur during the asphyxial stage, 
jnd death mav result before the laryngospasm relaxes. 

Trousseau’ s phenomenon . — This is probably a reflex phenomenon due to 
irritaTionmtire peftpheral sensory nerves. Pressure upon the vessels or upon 
the nerves of the limb or encircling the limb will produce the spasm if absent, 
or augment it if present, in from 60 to 80 per cent, of the cases, and stretching 
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the nerves as in holding the arm vertically in the air has the same effect. 
That these performances upon one limb will evoke tiio spasm in the op])03ite 
limb proves clearly that the resulting temporary local anaemia is not the cause 
of the phenomenorL 

— Hyper excitability to the galvanic current is shown in 
botJi motofrsensory and special sense nerves, and fibrillation and spasm may 
be induced by cathodal stimulation of the muscles by currents wliich are sub- 
minimal to the normal subject. 

Chvostek^s sign , — Chvostek first pointed out the remarkable readiness with 
whicf r m e c hgt lteftLl stimulation induces spasm in the muscles in the tetany 
subject, and tapping of the facial nerve close to the lobe of the ear is a con- 
venient method of eliciting this sign. Fveii stroking of the face may cause 
the spasm. It is interesting to note that this sign also has been unit witli in 
tuberculosis, chlorosis, gastro-enteritis, myxoedemu and cretinism. 

Diagnosis. — In a well-marked case this presents few difficulties, the 
peculiar nature of the spasm, its distribution, symmetrical with the hands 
most afiected, and the characteristic aj^pearance of the limbs when in spasm, 
with the Chvostek, Trousseau and Erb signs, sutfioc at once to determiiu' the 
diagnosis. 

Laryngospasm again is so characteristic as hardly to allow of error in its 
recognition. 

oh ro n i o total n i s though presenting a superficial lesemblaiice in the 
facial ana jaw spasm, is distinguished by the f!(‘(pi<Miti\ reliex uatur*.* of the 
spasm in tetanus. 

cl<^8<^dy simulate tetany, but t lu're is usually associ- 
ateTkensory loss, the type of the spasm is different, and the attein j>ts at volun- 
tary movement and the emotional u{)set on passive movement are valuable 
in distinguishing hysteria. In tetania })arathyreo]>riva tite s})asms may come 
on so rapidly and be so severe as to suggest gmlepay. In fact a case was 
recently sent into my ward at Queen Square Iios})il.al with this diagnosis. 
Both lateral lobes of the thyroid gland had beeu removed for goitre. Con- 
sciousness was impaired at the onset of the attack, but the attack lasted many 
hours, and the patient was in agony from the painful cramp meanwhile. 

Course and Prognosis. — In infantile tetany the course is invariably 
rapid to a favourable termination, a few cases fatal from laryngospasm ex- 
cepted. For a few days the syuisms may recur from time to time with lessen- 
ing severity. The more severe and persistent cases are seen in older children, 
and in adults, where several attacks a day may occur for months. Here the 
course and prognosis are often determined by the cause and its removability. 
Epidemic tetany lasts but a few weeks, and that due to definite j)oisoning and 
to maternity comes to an end with the removal of the cause. There are, 
however, cases of adult tetany which, though benign at first, tend to become 
more severe with each recurring attack, and Frankl-Hochwart doubts whether 
these admit of cure. They tend to pass over into a grave form in which the 
attacks occur with greater and greater frequency and severity, and the patient 
dies as the direct result. 

Treatment. — The treatment of tel any consists in the first place in the 
removal of any definite causes that may be present, such as rickets and intoxi- 
cations, and in the second place by providing food rich iu calcium such as eggs, 
milk or whey, and by administering calcium salts either orally or intra- 
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venousl^ — calcium lactate and hypophosphite being suitable for the former, 
and calcium chloride, which has been extensively used in animal work, for the 
latter mode of administration. Parathyroid preparations are decidedly 
useful in all forms of tetany, and sometimes these seem more efficacious if 
thyroid extract is also given. 

Transplantation of parathyroid gland has been so uniformly successful in 
animals that it is obviously applicable to cases of chronic tetany, and especially 
in tetania parathyreopriva. 

Surgical interference is required in tetany from pyloric 8t( nosis. Helmin- 
thiasis when present must be dealt with in the usual way. In laryngospasm 
a few grains of chloral hydrate will always avert the attacks until radical 
treatment is set going. 

The pain caused by the cramp may be greatly alleviated by the application 
of cold to the affected limbs. 

-James Colt, ter. 


MYASTHENIA GRAVIS 

Definition. — A chronic malady of adult life characterised by- — (1) a 
variable paralysis of muscles which is produced or rapidly increased by exer- 
tion, and which tends to disappear slowly during rest ; (2) a permanent 
paralysis which sliows no improvement with rest, and which succeeds the 
variable paralysis. Tliis permanent jiaralysis may be very local in dis- 
tribution, and may be associated with atrophy of the muscles ; and (3) the 
affected muscles? on strong faradisation soon cease to respond to faradism, 
but remain excitable by galvanism. 

Etiology. — Tlie malady seems to be much more prevalent in England 
during the past 20 y(‘ars than formerly. Rarely occurring before puberty, 
it commences most commonly in the third decade of life, and affects the sexes 
equally. Nothing is known of any causal factors either immediate or re- 
mote. The one clinical association which cannot be ignored is with exophthal- 
mic goitre, for not only may myasthenia follow that malady, but the ophthal- 
moplegias which occur in Graves* disease bear no small resemblance to those 
of myasthenia. Senator states that a condition identical with myasthenia 
may occur in myeloma. 

Pathology. — Tlie only changes found within the nervous system are 
slight atrophy of those nerve cells which supply long paralysed muscles, and 
these changes are certainly not primary. In a certain number of the cases 
a large persistent tliymus gland, showing ])roliferative and degenerative 
changes, or thymic rests showing similar changes, have been found. Sniall 
collections of round cells have been found repeatedly in the muscles and 
in other organs in all the cases, and they have been termed “ lymphorrhages.” 
They appear not to occur in other dise.ases. The limitation of the malady 
to the muscles, and the loss of faradic excitability with preservation of gal- 
vanic excitability, suggest a defect of the motor end organs such as is 
produced by the poison curare. The theory that the malady is due to the 
action of an endogenous toxin is difficult, because of the narrowly local 
affection of the muscles in some cases. For example, the eye muscles may 
be affected severely for 20 years, before any sign of myasthenia appears 
elsewhere. 

io6 
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Symptoms.— The first sign of myasthenia is the variable paralysis which 
may commence in any of the voluntary muscles. It may be unilateral at 
first, but soon becomes symmetrical. The paralysis appears first upon 
exertion and fatigue. The schoolmaster finds that towards the end of the 
day’s work he cannot raise his arm readily to write upon the blackboard, 
or that his voice fails him in speaking. The housemaid finds that her broom 
slips in her hands, because of an ever- weakening grasp. The theatre-goer, 
towards the end of the performance, finds himself tilting his head farther and 
farther back to escape from an oncoming ptosis, or he develops diplopia. 
Next morning these symptoms are gone with the night’s rest, to reappear 
with fresh exertion perhaps earlier each day, until work becomi'S impossible. 
The affected region may be narrowly confined, the eyes alone, the face, 
the muscles supphed by the trigeminus, or the larynx alone may be affected, 
or it maybe the muscles of the upper extreinilies, or of the lowf'r extnunities. 
or of the back which may be solely involved. Lastly, the myasthenia may 
be quite universal, tlioiigh never in the same degree in all the affected regions. 

The incidence is greatest upon the muscles innervated from tlie brain 
stem, next upon the upper extremities and trunk, and least upon the legs. 
When the initial incidence of the malady is upon the eye muscles, dijdopia 
and ptosis are the first symptoms. The paralysis is usually of tlu* nuclear 
type, involving both eyes in terms of the conjugate inovenumts ; but iiRUjiiaiity 
in the paralysis upon the two sides \isually gives list* to decided strabismus 
and diplopia, and we have observed one case in wliieli th(‘ initial ])aralysis 
was confined to one external rectus. When th(‘ j)ernian<'nt paralysis sets in, 
the axes usually become parallel, and the di]>lo])ia ceases. Until this cAaoit 

I occurs, the great featun* of myasthenic ocular paralysis is its variability, and 
its increase^ with fatigue. An ocular ])aralysis wbicli is w(‘ll eacli morning 
on waking, and wbicb develops in the course of eacli day, is always due to 
myasthenia. The pujiils ar(‘ often unequal and sluggisli in reaction, and the 
light reflex may be lost. 8hort, very quick, jerky rnovements of the eyes on 
attempted voluntary movements are often characteristic, and ar(‘ quite 
different from the movements of nystagmus. Thougli ])tosis is the rule, 
sometimes there is retraction of the lids, and both von Graefe’s and SteJlwag’s 
sign may be yiresent. Permaiauit nuclear ocular ])aralysis follows the 
varialile paralysis in nearly every ease, though it vari(‘s in degoH*. WIkui the 
face is affected, epiphora, dysarthria and lack of facial t‘Xpression with a 
peculiar weak “ nasal smile ” are conspicuous. The facies of myasihenia, 
with inability to cTSfe^or pucker the eyes and mouth, the motionless and 
slightly dysarthric speech and peculiar smile are unmist akabl(.‘. 

Involvement of the muscles supplied by the fifth nerve causes trouble 
with mastication, and when the palate is affected there may be speec h 

and regurgitation of liquids. We have st^eii one c*ase in wliich total unilateral 
paralysis of the larynx preceded the onset of tyj)ical symptoms by twelvt‘ 
months. When the tongue is affected it usually shows some wasting, (‘.speci- 
ally of the lingualcs, and dysarthria results. Sometimes a widedy s])read 
involvement of this region cau.ses sev(‘re dysjihagia and dysarthria, and the 
former may be so great as to necessitate nasal feeding. The original name 
used for the disease, ‘ ‘ asthenic bulbar paralysis,” aro.se from this com- 
bination of symptoms, permanent paralyses are rarely seen, except 

in the mu.scles supplied by the mi(d(‘i of th(‘ lirain stom. Th(‘ n(‘(;k niu.scl(*s 
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usually affucU'd when the malady ext«mds on to the trunk, and it is a 
(common thing to see th(i ])aiients sitting at rest, either with the head sujj- 
ported by the hands, or resting upon the table. In the extremity's the 
variable paralysis appears more marked at the proximal joints in most cases, 
and the test for myasthenia in the upjK-r extremity is to ask the patient 
to extend his upper limbs level with the shoulder, when they will be seen to 
fall slowly down from the increasing fatigue paralysis. 

Involvement of the respiratory muscles is common, and constitutes the 
gravest danger in the disease, since any efiort, and especially an emotional 
outburst, may in a few seconds fatigue the respiratory muscles into a 
complete and fatal paralysis. Myasthenia often remains long confined to 
one region, and subsequently spreads rapidly. In two blacksmiths who were 
iind<‘r our can' the (xuilar paralysis began at the age of 18 years, and became 
conqJete within a year. These men continued their heavy work without 
further symptoms until the age of 42, wlien the myastlienia became general, 
and proved fatal within 3 months. Wasting of the muscles occurs only 
wlien there is marked permanent paralysis, and may be seen in the muscles 
of the tongue, face and in tiie masticatory muscles. In one fatal case under 
<uir care tla're was marked wasting of tlie iiPrinsi(‘ hand lunacies on both 
side.s. 

The myasthenic reaction is only seen in those muscles which are showing 
conspicuous fatigue paralysis. If a strong interrupted faradic current is 
applied to such muscles, there is at first a strong contraction, but this is not 
maintained as in normal muscles, and it rapidly decreases until there is no 
response. If the stimulation is discontinued for a few minutes, and again 
applied, tliere is a further response, which tires more rapidly than the first. 
After exhaustion of the muscles by faradism, some volitional contraction 
remains. Pixhaustion of the muscles does not occur from galvanic stimula- 
tion. Sensibility and sphincter control are not affected. The reflexes are 
normal in all but ih(‘ rarest cases. Absence of knee-jerk has been met with, 
and the jaw-jm’k is likely to fail when tlie trigeminal muscles are severely 
affected. The knee-jerk is not abolished when the quadriceps is exhausted, 
either by voluntary (‘xertion or by faradisation. 

Diagnosis. — This is never a matter of any difficulty if the variable para- 
lysis, increasing with fatigue and lessening with rest, is conspicuous, for this 
phenomenon occurs in no other disease. Wlien permanent paralysis only is 
present, the diagnosis requires care. It must be remembered that any 
nuilateral or bilatcraL i)alsy of muscles supplied by the brain stem may be 
iiiyastlamic. Here the history of a slow onset with variable paralysis and 
fatigiu' [)henom(*na can nearly always l>e obtained, and the absence of the 
usual signs of gross lesions of the brain-stem michu, or progressive disc^ases 
affecting the latter, should avoid confusion. Whtui, as sometimes happens, 
myasthenia begins with a unilateral ophthalmo|>legia or laryngoplegia, tlie 
diagnosis may really be difficult. The possibility of such a commencement 
should be borne in mind, and a careful watch k(‘pt for the appearance of 
conclusive (‘vidence. Other forms of nuclear ojilitlialmoplegia do not show 
a long history of variability and fatigue phenomena. Spastic and atrophic 
bulbar jiaralysis have distinctive features of their own, such as the spasticity 
of th(‘ former and the atrophy and fibrillation of the latter, and tliey do not 
show variability. Diphtherial bulbar paralysis and the bulbar paralysis of 
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tetanus have characteristic associations and signs. The bulbar paralysis of 
lethargic encephalitis shows little variability, and tends gradually to improve. 
The facial types of muscular dystro])hy and myotonia atrophica show only a 
superficial reseinblance to myasthenia in the facial appearance. 

Course and Prognosis. — Myasthenia is always a very dangerous disease, 
as the term “ gravis implies. Some of the cases, and especially those in 
which the brain-stem region escapes, recover completely ; but no records 
are as yet available to prove in what proportion of the cases this event occurs. 
The disease has proved fatal within a fortnight of the onset of symptoms, and, 
on the other hand, in our two cases here recorded, strenuous work was followed 
for 24 years after the development of permanent ophthalmoplegia. Improve- 
ment and relapses are very common. Frequently a patient will get rapidly 
worse, and become bedridden, in spite of careful treatment ; to recover com- 
pletely for the time being, when treatment has been abandoned as useless. 
Sometimes a patient with severe myasthenia will live for many years, if 
life be carefully protected. We have had one patient under observation in 
this state for 20 years, and she is not materially worse. 

Sudden death is very liable to occur in any of the cases, but especially 
in those with bulbar paralysis and implication of the muscles of respiration. 
Death has been attributed to respiratory failure and asydiyxia ; but some of 
the patients die much too quickly for any such explanation. Two of our 
patients, seated at a table with their heads supported by their hands, and 
engaged in pleasant, quiet conversation, smiled, lowered their heads on to 
the table, and were dead without the slightest sign of distress or reaction, as 
if from sudden syncope. 

Treatment. — The life should be so ordered as to eliminate all dangerous 
muscular fatigue. Beyond this there is little to do. Massage and electrical 
treatment arc positively harmful. Tonics and hygienic measures may be 
of 'benefit. Strychnine and polyglandins do not seem to help. Mercury 
and iodide of potassium in modorate dose- have seemed to me to be really 
of service in some of the cases. 


FAMILIAL PERIODIC PARA1.Y8IS 

Definition. — A flaccid paralysis affecting the muscles of the trunk and 
of the extremities, associated with loss of the deep reflexes and diminution 
or loss of faradic excitability in the muscles. The paralysis is temporary 
in character, though it may be fatal during the attack, and it recurs at in 
ten^als. It is a rare malady, some 200 cases having been reported in the 
literature. 

Etiology. — It has been noted as early as the fifth year, and as late as 
the thirtieth year ; but usually it appears about the age of puberty. Most 
of the cases occur in the male sex. Heredity is very marked, and the malady 
has been traced through five generations. Transmission may occur either 
through the male or through the female, and not infrequently a generation 
is skipped. Several members of the same family are usually affected. 

Pathology. — Several cases have come to autopsy, but no lesion which 
could be associated with the symptoms was found. Biopsy of the musclc.s 
has given entirely negative results. From the severity of the symptoms, and 
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tkeir complete recovery in very short spaces of time to complete health, the 
prevailing opinion as to the nature of the disease is that it is an auto-intoxi- 
cation of a peculiar kind, associated with metabolic states, and induced by 
muscular activity, followed by a period of rest. There appears to be some 
evidence that the malady is associated with disturbance of gastro-intestinal 
and metabolic function. In Holtzapple’s series of 17 patients, bulimia 
[)receded the attacks, and if the appetite was satisfied, and more particularly 
with rich and heavy foods, an attack was almost certain to follow in the 
night. Edsall examined the contents of the stomach during an attack, 
and found total inacidity, and that even starch digestion was not proceeding, 
showing that the whole digestive process was at a standstill. In a family 
with three members affecU^d, which were under our observation, the incidence 
of the attacks seemed to depend entirely upon absence of food. If, for 
example, these patients dined at eight o'clock in the evening no attack 
occurred, but if, as their occupation of travelling merchants often deter- 
mined, tlicy dined very early or missed their evening meal, an attack occurred 
with certainty. It may l>e said that in these patients an attack could be 
produced at will by withholding food for more than a certain number of hours, 
and causing them to sleep in the starved state, and that the severity of the 
attack correaj)onded with the length of time of starvation. 

Symptoms. — The clinical picture is so striking as to be almost dramatic. 
The ])atients are, as a rule, otherwise perfectly strong and healthy. In the 
family rej)orted by Holtzapple alone, was migraine associated. The patient 
retires to bed feeling perfectly well, and awakens in the morning without 
pain or Tiialaise, but with a flaccid motor paralysis, which always involves 
all four extremities, and which may reach all the muscles of the body, except 
those of the organs of speech, deglutition and respiration, and even these 
are often partially involved. Severe involvement of these vital muscles 
during an attack has caused death, as in six of Holtzapple's family, of eleven 
cases. The bladder and rectal functions are retained, and it is unusual for 
the patient cither to void urine or fteces during the attack. The paralysis is 
usually at its height on waking; but it may subsequently increase. After 
lasting for a variable time, from a few hours to a few days, it passes off, 
.soiii( (iriU‘s gradually, souK'time.s rajmlly. In the family under our care it 
was astonishing how the [)ationts ou waking in an attack could judge invari- 
ably liow’ long the particular attack would last. They could judge with 
unfailing certainty when ability would return, and were in the habit of arrang- 
ing theij' business accordingly. Most of the patients in addition to the 
severe attacks of paralysis suffer from what they call “ morning weakness,*; 
temporary inability to grip with the hands, and slight disability with the 
feet on waking. It is curious that similar morning weakness, lasting a few 
minutes, is not very uncommon in normal children. The paralysis in periodic 
paralysis is flaccid, and there is loss or marked diminution of response to 
farad ism during the paralysis. The deep and superficial reflexes are lost 
in the paralysed region. Objective sensation is not affected; but there may 
be subjective sensations of tingling and numbness, and the muscles may be 
a little sore and stiff idivv the attack. AVc have noticed flushing of the surface 
and sweating during the attacks. There is an invariable tendency for the 
attacks to diminish in frequency and severity after middle life is reached. 

Diagnosis.— This must be evident to any one acquainted with the 
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symptoms of the disease. But there are other forms of periodic paralysis 
which bear more than a slight resemblance to the malady under considera- 
tion. For example, Rich described five members of his own family who 
developed transient recurring spastic paralysis of the face as the result of 
fatigue and exposure to cold, and we had two members of one family at tlu* 
National Hospital in whom spastic paralysis of a severe type could be pro- 
duced at will by withholding food and giving exercise. 

Treatment. — When there is any definite cause for the attacks, such as 
dietetic considerations and fatigue, the obvious necessity is to adjust these 
to prevent the attacks. In our series of cases, where withholding food 
caused the attacks, the provision of an emergency food case, should ever they 
be put short on their journeys, caused the attacks practically to disappear. 
In Holtzapple’s cases, a dose of bromide over night seemed always to avert 
the attack; but in other cases this drug has not been efficacious. No treat- 
ment seems to alter the nature or duration of an attack, when once it has 
developed. 


MUSCULAR DYSTROPHY ; MYOPATHIC ATROPHY 
(THE MYOPATHIES) 

Under this heading, a disease is described in which the volu ntary muscle s 
undergo primary de^Q^^ independent of detectable (TiTease in other 
parts. To facilitate description, a number of clinical types have been dis- 
tinguished according to the age at which the disease appears, to the group 
of muscles first attacked, to the presence or absence of pseudo-hypertrophy, 
or to the prominence of the hereditary factor. The chief of these are— 
(1) the pseudo-hypertropliic type; (2) the juvenile type of Erb ; (3) the 
facio-scapulo-humeral type of Landoiizy and Dejcrine (4) the distal type. 

The first type is fairly constant, but there is in reality no sharp division 
between the different forms. That the others do not represent separate 
diseases is proved by the appearance of more tlian one of thtun in members of 
the same family. The disease is familial, and it is also hereditary in tlie 
sense that it may appear in some or all the members of a family through 
several generations. 

The changes in the muscles in the myopathies are the same as those 
which occur when muscles degenerate from any other cause, namely, a slow 
and progressive atrophy of the contractile elements, with a concurrent 
increase of fat and fibrous tissue. In tlie pseudo-hyjiertropliic form the 
connective-tissue hyperplasia is excessive in some of the affected muscles 
and their bulk is increased. In the other foniLs of tlie disease, and in those 
muscles in the pseudo-hypertrophic form which become weak without any 
increase in size, the overgrowth of connective tissue may balance the loss 
of bulk due to atrophy of the contractile tissues, and the diseased muscles 
retain their normal size ; or atrophy may proceed faster than hyperplasia, 
and the muscles waste from the beginning. 

Pseudo- HYPERTROPHIC Paralysis 

■Etiology, Hie cause of the disease is unknown. In many instanoeB 
no antecedent cases can be traced in the family. In others, a family history 
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is obtained, always on the mother’s side. Isolated cases occur, but more 
often several children are attacked in each generation. Boys sufEer more 
frequently than girls in a proportion of about 5 to 1. Sometimes one sex 
alone suffers, sometimes both. It is rare for all the children to be attacked. 
The males who escape beget healthy children, whilst the females, who appear 
to have escaped, may transmit the disease to some of their ofispring. 

Symptoms. — The symptoms appear in early childhood. The onset is 
often delayed to the fourth or fifth year, rarely until towards puberty, and 
very rarely until as late as the twentieth year. In cases of late onset, enlarge- 
ment of the calves has usually been present for many years. Weakness 
appears first in the muscles of the pelvic girdle. The child, who usually looks 
fat and strong, begins to walk late, he falls easily, and rises again with diffi- 
culty. He does not romp as other children do. He cannot skip or jump, 
and he has great difficulty in mounting stairs. At first the muscles may be 
normal in size, but, as a rule, some show obvious enlargement before the 
fifth year is reached. The enlargement is most conspicuous in the calves, 
the buttocks and the infraspinati. The erector spinse, the quadriceps in 
whole or part, the deltoid, the supraspinatus and the triceps often show 
considerable hypertrophy. Occasionally the masseters are enlarged. At 
the same time other grou])s of muscles atrophy. This is most severe and 
most fre(]uent in the latissimus dorsi and in the lower part of the pectoralis 
major. Later it extends to other muscles, and ultimately to those which 
were at first hypertrophied. The neck and face are s])ared. There is no 
exact correlation between the size of the diseased muscles and their power, 
but weakness is usually greatest in those which show most atrophy. The 
defects are greater iji the proximal muscles, and diminish distally. The 
hands often retain good power to the end. This distribution of paralysis 
gives rise to certain characteristic defects of attitude and movement. 

Jn standing the legs are placed far apart, and the upper part of the trunk 
is thrown back, so that a plumb-line from the most prominent vertebra falls 
behind the sacrum. This attitude compensates for the forward tilting of the 
j)elvis, resulting from weakness of the glutei, which normally raise the anterior 
border of the pelvis by lowering its posterior border. In the sitting posture 
the lordosis disappears, for now the attachments of the flexors of the hip are 
approximated, and these muscles no longer lower the anterior border of the 
pelvis. On lying down the lordosis appears again, but can be abolished by 
relaxing the flexors of the hip-joint, that is, by flexing the hips passively. 
In walking, the feet are widely separated, and to clear the ground with the 
advancing foot the body is inclined first to one side and then to the other. 
This “ waddling ” produces a gait like that seen in congenital dislocation 
of tlie hij). The early preponderance of weaknes.s in the extensors of the hip 
and knee is betrayed by the great difficulty experienced in mounting stairs. 

The manner in which the child rises from the supine to the erect position 
is almost pathognomonic of the disease. He first tries to sit up, but fails. 
He then rolls over on his belly, and raises himself first on his knees and 
elbows, and then on his hands and feet. Next he places his hands on his 
knees, and as it is impossible for him to raise the trunk actively owing to^ 
weakue.s8 of the extensors of the hip, he literally climbs up his thighs, pushing 
the trunk passively almost to the erect position. The remaining power in 
the extensors may be enough to enable him to complete the movement. 



1688 DISEASES OF THE NERVOUS SYSTEM 

If not, he jerks the slioulders back suddenly and gains the erect posture 
by a writhing movement, whose details are difficult to follow. To climb 
the thighs successfully a certain amount of power is necessary to hold the 
knees slightly flexed. When this j>ower is lost he is no longer able to rise. 
The arms are also used to assist the weak legs in sitting down and in getting 
up from a chair. 

As time goes on the weakness increases, and invades all the muscles of 
the trunk and limbs. Some of the muscles become shortened, and distortions 
are produced by j^ermanent alterations in the ])osition of the joints. The 
knees and elbows become flexed, the feet take uj) the attitude of talipes 
equinus, the spine becomes curved, and the whole body is grossly deformed. 

The deep reflexes and the electrical excitability of the muscles diminish 
gradually as the wasting increases. Sensation is unaflccted. The sphincters 
are not involved. The mental condition shows no abnormality. 

Diagnosis. — The diagnosis is usually simple if a few of the outstanding 
features of the disease are known. The defects of attitude and movement, 
especially the mode of rising from the supine position, together with the 
characteristic association of enlargement of the infraapinati and calves with 
atrophy of the latissimus dorsi, form an unmistakable combination. 

Prognosis. — This is most grave. Few patients reach adult life, and 
most die within 10 years of the onset of the disease. 

Treatment. — Drugs have no beneficial influence. Ma.ssage and [iassive 
movement arc useful in the prevention of contractures, and the efficiency of 
the muscles may be prolonged by suitable exercises. Walking should be 
practised daily, until it becomes impossible. Very often this is lost owing 
to contractions of the calf muscles, and is regained after tenotomy. 

Other Tvpes of Myopathy 

-Etiology, — The separation of the remaining types of myopathy from the 
])8eudo-hypertropliic form is not an absolute one, as isolated cases are occa- 
sionally met with which seem to form a connecting link between the several 
varieties. The varieties, however, are habitually separate in occurrence, 
and in families in which numerous cases conforming to the types to be 
described hereunder have occurred throughout several generations, no cases 
presented the peculiar features of the pseudo-iiy])ertrophic form. Moreover, 
the sex incidence as well as the period of onset is different in the two 
varieties, and it is possible that there is some essential pathological difference 
between them, and that they are separate diseases. With regard to the 

no doubt exists 

as to their fundamental unity. They are merely varietiea^of oueuiiafiaaa. 

The influence of heredity is much more prominent than in the pseudo- 
hypertrophic form. Isolated cases occur, but they are rare. In most 
instances several memBers of a family are affected in the same and in 
succeeding generations. 

The sexes suffer equally. The time of onset .xaxics within wide limits— 
'from infancy to old ago. When the wasting begins in tb e face (facioscapulo- 
humeral type) the disease h;^uently3e^;iiis in 'chijj^od ; but sometimes 
it begins there late in lif(^"”TntJie cases whore it i^^„ first in thfi 

of the shoulder and pelvic girdre The onset is most frequent between t^.ij 4 ;^s 
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of 15 and 35 {Erh' s juvenile type ) ; but here, again, it may begin in childhood 
or^earTy old age, and the term juvenile is hardly applicable to it. The same 
variations in the age of onset are noticeable in cases whej^e^J^J]^^ 

The various types may T)e exemplified in members of the same family, 
and in the same family the age of onset may show extreme variation. 

The caus^^of the disease is (juite unknown. 

SympTbms.— In ffie so-called juvenile form w eal^ne ss and w ^^|ing come 
on simultaneously. In most cases they are first notice^jn j/he ar^ ; but ip, 
somaJamiii^.the legs suffer first. Of the arm muscles the 1S iQep|3. triceps^ 
and snpinH.tor lopgus are most often fij;gt.,^a!5ected. The lower part of J^h® 
pectoralis ipaior, the latissirnus dorsi, trapezius and rhomboids are attacked 
in most cases. Atrophy of the serratus magniis is common; but it may 
escape even in severe cases. The deltoid, supraspinatus, mfraspinatus and 
aubscapularis usually, esc^jipe. Atrophy of tlie forearm and hand muscles is 
rare. 

In the higs, the flexors of the hip, the extensors of the knee and the glutei 
are most frequently affected. The muscles Ixdow the knee often escape 
entirely. 

In the fac(* the zygomatic muscles and the orbicularis are attacked. 
'rh(? face is dull and expressionless, the naso-labial fold is obbterated, the 
lips are hai>itually se])arated and the lower lip projects — myopathic facies. 
The face does not ligiit up in conversation, in blinking the eyes are incom- 
pletely closed, and tin*, articulation of labial consonants is defective. In 
smiling the mouth forms a straight line, instead of its angles being drawn 
upwards and outwards by the zygoniatici. The power of whistling is lost. 
Wlien the palituit closes his eyes, or compresses his lips as forcibly as he can, 
they can be forced open with great ease. The buccinators are often affected, 
the tongue and the masticatory muscles never. The spinal muscles often 
atrophy, and in a few (’ases the abdominal muscles have been involved. 
The excitability of the muscles to faradic and galvanic stimulation usually 
diminishes in proportion to the wasting. The muscles never show fibriUary 
tremors. Sensibility is imafiected, and all the other functions of the nervous 
system are normal. Deformities are neither so conimon nor so severe as in 
tiie pseudo-hypertrophic form. ^ W V 

Diagnosis. — When a family history of atrophy is ot)tained, 
atrap ji ica and ^^eroneal at^xpp must be excluded. Myotonia 

atrophica" is distinguislied by the peculiar prolonged response of some of the 
muscles to voluntary, electrical and mechanical stimulation, and by the 
distribution of the wasting. Atrophy of the sternomastoids, which is 
constant and severe in myotonia atrophica, is never seen in the forms of 
myopathy now under consideration. In the 

combination of atrophy in the lower limbs anti small muscles of the haads, 
together with sensory disturbances in the lower limbs, is distinctive. In 
an early case, when the hand muscles are still normal and sensory changes are 
absent, the differentiation from myopathy may be impossible for a time. 

I n iso lated luyppathy is Bugg^ 65 igd-J?y.^dktijappeara^ 

atrpj[jhy In childhood or. youth- Th® diagnosis of myopathy is tased on the 
distrihution of the wasting in the absence of any sign of disease of the nervous 
system- 
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Prognosis. — The disease shows wide variatioiiH in its course and duration. 
The atropiiy may remain confined to the group of muscles in which it begins, 
or extension may take place after an interval of several years. It rarely 
extends beyond the muscles mentioned above. Tn most cases, even in those 
that begin in childhood, progress is extremely slow, and as no symptom of 
the disease is necessarily fatal, death usually results from other maladies 
unconnected with the disease. 

Treatment. — Owing to the variable course of the disease, it is impossible 
to estimate the value of any treatment that may be employed. Massage, 
electrical stimulation, and especially voluntary exercises designed to bring 
the weakened muscles into play, seem sometimes to retard the progress of 
the disease. 


AMYOTONIA CONGENITA 

Synonj^. — Oppenheinds Disease. 

Definition. A malady of early childhood, usually congenital and some- 
times familial, characterised by extreme flaccidity, smallness and weakness 
of the muscles, which are not actually paralysed, by lowering of the faradic 
excitabihty of the muscles, by loss of the tendon jerks, and by contractures 
in the region affected. 

.Etiology. — In most cases the disease is present at the time of birth ; in 
a few cases it has appeared during the first year of life in an apparently 
healthy child, and sometimes following an acute illness, such as bronchitis or 
diarrhoea. Usually sporadic, it has occurred in several children of the same 
parents. 

Pathology. — The chief morbid changes are found in the muscles. In 
these very consjhcuous pathological conditions are present, closely resembling 
those found in the myopathies. The three most striking conditions are— 

(1) the minute size of the majority of the muscle fibres, from 7 ^ to 12 /x ; 

(2) the presence of a few very large or “giant” fibres reaching 140 /x in 
diameter, and larger than any fibre occurring in normal muscle ; (3) marked 
regressive changes are seen in the giant fibres. There is increase of tJie 
connective tissue between the muscle bundles and a notable determination 
of fat. Reduction in numbers of the ventral horn cells of the spinal cord 
occurs, and the ventral roots are small and poorly myelinated. 

Symptoms.— The extreme flaccidity of the afitiUnl muscles is noticed 
from the time of birth. They are small and weak, and though there is no 
muscular wasting and no absolute paralysis, yet in many cases tlie limbs 
cannot be raised against the action of gravity, nor can the head be held up. 
The great relaxation of the muscles and ligaments allows of the most fantastic 
attitudes being assumed without pain. When tlie child gets older, he is 
unable to .sit up, but when placed in the sitting position the spine bunches uj> 
from absence of any muscular support, and he is unable to support his weight 
upon the weak legs. The amyotonia is symmetrical, and ailects the leg.s 
always, the trunk often, the arms not infrequently, but never the face. 
Notwithstanding the flaccidity, some degree of flexor contracture is usually 
present. The faradic excitability of the muscles i,s much lowered, but no'l 
lost. Sen.sibility and the sphincters are not affcclod. The superficial re- 
flexes are normal, but the deep reflexes are invariably absent in the affected 
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regious. The children are usually intelligent, with good bodily development, 
and growth [)roceeds normally. 

Diagnosis. — This })rcscnts no difficulty on account of the presence of the 
flaccidity at birth, the absence of the deep reflexes, and the tendency slowly 
to improve. It has to be separated from those maladies to which it 
bears a superficial resemblance, namely, the myopathies^ rickety weakn^ s, 
o bstet rical , i n fa n ti 1 e a ml d ijh th eri a l . na, ls ^ . 

'^**€TTQY?f(5’‘'iaritr7rx)g"itr^ succumb during the early 

and severe stage's of tlu*, disease, but the tendency of the disease is to improve 
slowly in the course of years, and in some cases almost complete recovery 
with return of the knee-jerks occurs. 

Treatment.- — This ( onsists in aiding the natural tendency to improve 
wit li massage, j)assiv(' movements and exercises, in treating contractures with 
tenotomy, and in att^'uding to the general health and nutrition. 

James Collier. 

W. J Adie. 



SECTION XX 


PSYCHOLOGICAL MEDICINE 

PliOLEttOMENA 

The isolation of psychiatry from general medicine was long and complete. 
In Greek medicine the treatment of mental disorder fell to the physician, but 
for many centuries, throughout the Middle Ages and far into the Renaissance, 
the insane person was regarded as possessed or bewitched, treated with 
exorcism or disciplinary measures of great severity and, loaded wdth chains, 
was confined as a criminal with criminals. Little by little, these barbaric 
practices were mitigated, and the physician again took the place of the 
jailer. Still, however, there linger in popular and even in oflScial thought 
such notions as the necessity for “ lockingju^ ” the lunatic, “ bringing him 
to his senses,” “ keeping him under restraint,” and not allowing him to 
‘^ esj^je,^ while the idea of "tFe mentally disordered person as a patient 
requiring supervision for his cure, where such is possible, or for his permanent 
care where chronicity has set in, has only very slowdy made headway. From 
the medical point of view it has in the past unfortunately been only too often 
the case that the physician practising amongst the insane has, from the 
nature of his circumstances, directed his attention too exclusively to morbid 
mental phenomena and has tended to ignore those which are concurrent 
and somatic. Hence the tieat merit, regardless of pulse-rate, of general 
nutrition and of the body wfhght, by almost ceaseless exercise or the treat- 
ment of acute excitement by confinement in a “ cell ” of very limited size 
loaded with a mephitic atmosphere. On the other hand, until recent years, 
a study of psychiatry was not included in the medical curriculum, with the 
result that the doctor in general practice shunned the treatment of states 
unknown to him, regarded early symptoms as vagaries of character or at 
any rate as beyond his control, and waited until the jiatient’s conduct became 
so strikingly morbid that nothing was left to be done save certification and 
removal to an institution. Fortunately this state of affairs has passed away, 
and it is recognised that treatment of the mental and physical morbid states 
should proceed concurrently and be preceded by as thorough examination as 
is possible of mind and body. With this rule is associated another, namely, 
that treatment should be commenced at the earliest possible moment. The 
institution for the insane is, like the workhouse infirmary, only too often a 
repository for human wreckage, where are recorded the last chapters of 
histories of illness. The earlier have been sometimes read by the general 
practitioner, but only too frequently have escaped notice by competent eyes. 
Prophylaxis and early treatment are as important in psychiatry as in any 
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other branch of medicine, and the asylum and infirmary would be less full 
if this were generally recognised. It is to be hoped that in time to come, 
when cases will be brought forward for early treatment, many a morbid 
process will be cut short before chronicity sets in. A factor militating against 
early treatment is the widespread antipathy to an acknowledgment of Jhe 
exist ence o f mental disorder either by himself or by TCis fa^^ 
The causes of this antipathy need not here be discussed, but it is of no use 
to ignore its most obvious existence, especially while it is unfortunately 
nourished by legal enactments which make the treatment of this particular 
class of patients almost impossible, at least for persons of moderate means, 
without the process of certification and outside an institution. It is natural, 
then, that initial antipathy fostered by unwise legislation should lead too 
often to the suppression of evidence of illness until symptoms become so 
marked that steps have necessarily to be taken, that is, until a time when 
treatment can efft'et far less for good than if it had been commenced earlier. 
It is to be hoped that the general physician, recognising the importance of 
preventive and early treatment, will impress upon patients and their friends 
how very much may be done to prevent the development of symptoms, 
and that he will exercise his influence in the direction of enabling the 
treatment of such cases to be carried on in general hospitals. Much has 
been done to draw general medicine and psychiatry into closer relationship. 
Much, however, remains to be done ; but we see no reason to doubt that in 
the future the numbers of the chronically insane will diminish jjari passu 
with attention to the earliest symptoms and to prophylaxis. 

No special section has been devoted to classification. No two authorities 
agree upon this matter, save upon its difficulty, and such division of the 
subject as is convenient will be found in the headings of sections. Some 
day, perhaps, aetiology or pathology will furnish us with a wholly satisfactory 
classification. At j)resent aetiological factors are often unknown, or when 
surmised overlap each other so confusedly as to be valueless for purposes 
of classification. Morbid anatomy has furnished us with an immense amount 
of information, especially as to changes occurring in cases of long standing. 
Changes occurring in acute cases are less often seen, and from those changes 
it would be hard, as a rule, to characterise the symptoms as they had been 
during life. In some oases there would appear to be no discoverable altera- 
tions, and it should always be borne in mind that change of function mav 
preoeeje change of structure. So far, then, morbid anatomy supplies grounefs 
not generally regarded as sufficient for satisfactory classification. Assistance 
in classification might be expected from psychology. The departments of 
the human mind abstracted by psychology from the continuum of conscious- 
ness are for many purposes convenient. Nevertheless, to divide mental 
disorders into groups corresponding with such departments is impossible. 
Disorders of aSectivity, of memory, of judgment, or of will refuse to be 
limited in scope by such artificial boundaries. A delusion, a morbid error 
of judgment, is unlikely to exist without producing elevation, depression, 
perversion or instability of the affections : that is, of the feelings of attraction 
towards or repulsion from things upon which thought is concentrat^ed. 
Similarly depression or elevation of affective tone colour judgment, and our 
prospects, for instance, are deemed brighter or darker according to the 
mood of the moment. Defect of memory may alter the affective tone by 
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eliminating pleasing or displeasing recollections, or by introducing pseudo- 
reminiscences, and through it there may be such a quantitative diminution 
of data that judgment becomes difficult, perverted or im])ossible. Hallucina- 
tions lead judgment astray and aHect the emotions and the will. 

To classify by symptomatology is also futile. Two similar groups of 
symptoms occurring in two patients may be of diffenmt aetiology, run difierent 
courses and be, for various reasons, obviously episodes of two difhuent dLs- 
orders, while two widely differing groups of sym])toms oeeurring in two 
patients are as obviously episodes of a disorder fioin which both patients 
are suffering. 

At the present time two sets of ojunion contend in the field of morbid 
psychology, the one holding that many of the causes of insanity, jirimarily at 
least, are to be found in interference with normal function, and the otinvr 
that the causes are for the most part associated with structural alteration, 
the result of disease or of defective developnient. 

From the psychological point of view the mind is regarded as consisting 
of gr oups of thought s having more or less attraction for or repulsion from 
each other. Such groups have come, in the language of the school, to he 
called complexes. These groups are regarded as at times being in liarn.onv 
and aTTIraes in conflict with eacli other, and it is in the existence of the 
latter state that disturbance of mental function may arise. In siniie instances 
the storm is abated by the invention, more or less conscious, of excuses of 
varying degrees of plausibility for a line of conduct set in action by a group, 
that is, by a process of self-deception. So tijorougli may such a jirocess be 
that, to every one except the patient himself, the result is seen to consist 
in the development of delusions. In other cases, tlie obnoxious group is 
put out of the mental field ; it is avoided or repressed. Avoidance may be 
soughtin the cultivation of other fields of activity : thejjatient may endeavour 
to do what, in familiar language, takes him out of liiniself. and iTthis process 
be carried to a morbid length he may pursue the ceaseless, restless and 
irrelevant activities which characterise some forms of uisanity. Avoidance 
may also be disclosed in the development of o])po3ite characteristics, such, 
for instance, as an absurdly meticulous accuracy of expression in one who 
has a repressed complex associated with an untruth or an exaggerated 
prudery in one who has a complex associated with a love affair. 

Evidence of the existence of an inharmonious comj)]ex may also be 
sought in phenomena known as phantasy ” and projection.’^ *Jn a con- 
dition of phantasy the mental state known jiopularly as ‘‘ day dreaming ” 
becomes very much exaggerated : the patient takes himself in imaginatmn 
so much out of his surroundings that he loses in great measure Ids hold on 
the objective world, and lives, careless of it, in a fantastic world of his own 
creation. In symbolism various poses may be adopted as expressing 
fulfilment of a desire which has had no (•jiance of expivssion in a normal 
way for instance, the affectation of the manners and customs of the great 
or of the beautiful by the mentally small and the physically ugly. Manner- 
isms and affectation are frequent in dementia prcTcox, associated with what 
appears to be considerable mental deterioration, and are indicative of hidden 
mental processes of which they are the sole manifestation. In “ projection 
self-reproach for some error of conduct may he clianged to the reprobation 
of others, and the burden on the patient thus reuiov(‘(l oi* lessened. 
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It will ))(' that in ttiose mental processes tlien^ is a (lissociatif»n of 
groups of thought which, to secure harmonious mental working, should have 
been in association and co-operation. Not only, however, must these groups 
be regarded as dissociated, but as subsequently in a measure isolated, so that 
the effects produced may be regarded as an absence of certain factors necessary 
for proper mental activity. Or if, in fact, the groups do influence mental 
activity the influence is indirect, exerted at the wrong point and at the wrong 
time and issues eventually in perversion of conduct. 

The claims of what may be called the Structural School are nevertheless 
insistent. Classification is made to depend on anatomical defects and 
alterations, some of which arc gauged by micrometric measurements and the 
order of the development of the laminae. There is a class in which neuronic 
development is imperfect, and which includes various grades of idiocy and 
feeblemindedness, e])ileptic, moral and delusional insanities and hysteria. 
A second class includes cases known as senile, climacterir, adult or adolescent 
dementia in which there occurs neuronic degeneration, the change in structure 
bfdng due to insufficient durability. A third class consists of cases in 
which the neurons have bc'come subject to the influence of toxic agents, 
tile result deyiending in part on the power of resistance of the nervous 
structures, which varies with different individuals. A fourth class is 
asscKuated with gross cerebral lesions and with the deprivation of some 
special sense. 

Such, in briefest outline, are the positions maintained by the two schools. 
Except as advanced by extremists they are not mutually exclusive, and the 
work of the future will [irobably render them co-ordinated and consolidated. 


CONFUSIONAL INSANITY ; INSANITIES OF TOXIC AND 
INFECTIVE ORIGIN ; EXHAUSTION PSYCHOSES 

Definition. — Mental confusion is a condition in which those notions 
persons ordinarily have of their relations with time and spiice and of their 
own personalities become less clear, perhaps to such a degree that the 
patients, though conscious, no longer recognise their surroundings or realise 
their own identity. Associated with this inhibition of the action of high 
p.sychic centres, there may be a removal of restraint upon lower and more 
automatic ones, so that agitation, excitement and hallucinations take the 
place of orderly conduct, equable affective tone, and true perceptions. 

.etiology. — Intoxication from one source or another is the cause of mental 
confusion. Such Intoxication may be acute, as in the case of the infective 
diseases, for instance, influenza, septiQ^min, pneumonia, or enteric ; or chronic, 
as in some forms of gastric, intcatinaU cardiac, renal. pr other organic^d^eases 
of prulonged duration. It is possibly premature to assert that exhaustion, 
whether due to physical strain, such as trauma occurring in war, railway or 
other ro‘ci(l(‘n1s, surgical op(*ratious, cxces.sivc vencry, |)r(‘gnancv. ])arturi- 
tion and lactation, privation and starvation, or to emotional stresses, such as 
continual worry, shock and mental overwork, is a source of intoxication ; 
but evidence at least seems to suggest the existence of “ fatigue bodies ** as 
the result of such conditions, and as exercising an influence in the production 
of symploms of exhaustion. Until the matter is elucidated, it may be 
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provisionally held that exhaustion is synonymous with intoxication. If it 
be not so, then we must add cochaustloitTo'i^^ a.‘ra,“cii1i8e of mental 

confusion. There is no doubt the milder forms of confusion are indistin- 
guishable from the more severe forms of nerve exhaustion, and the latter, 
running an unfavourable course, may become tlie former. The two states 
may, indeed, be regarded as essentially identical, and only as artificially 
separated by the fact that the one has, in ilie past, for the most part been 
treated in asylums, and the other elsewhere. 

Heredity looms less large in confusional insanity tliau in some other forms. 
There is a strong probability that those of psychopathic or neuropathic 
inheritance are more apt to fall victims when attacked by some occasional 
cause, than those of good family history ; but in confusional insanity the 
occasional exciting cause is the prominent factor, and often succeeds in 
breaking down the resistance of those of unimpeachable inheritance. 

Symptoms. — Exaggerated weariness is the most ])roininent initial 
symptom. Mental ana boTtlly activities excite no pleasure, and tlie patient 
finds it hard work to bring himself to the performance of the ordinary duties 
of life. The distraction of travel or of jdeasure, unfortunately too often 
advised in these cases, instead of serving the pur])ose only leads to further 
lassitude a;^d Headache, insomnia, irritability, depression and loss 

of flesh are ])rominent and constant symptoms. In the case of the acute 
infeefive provs'sscs th(‘ gradual onset, usual in c;is(s of other causation, is 
com]m\ssed into a much smaller amount of time. I’he tei'ling of weariness 
as the result of a few^ days’ illness is tlien extreme, and of su(*.h a degn‘e that 
the patient may find it almost i?njK)ssil)le to raise liis hand an inch from 
the bed. But wh(*tlier the caiist* oj)crat(‘s with viohniee over a shoi-t space* 
of time, or subtly does its work ov(‘r an cxt(‘n(le(l ])(‘riod, tin* march of the 
symptoms is much the same. The pati<mt lias diiii(m|^; in conecutrat iug 
his atteiitigii, and as a consequence his memory for Imiiuaiiati^ly past ov(*tits 
becomes poor. He displays some d(‘gi‘(‘c of (•onfusion and hesitancy as to 
where lie is, what is going on around him, and as to liis own identity. H(‘ 
loses his a])]>reciation of time. His ])ower of judgment becoines less, and 
delusions develop. These are, however, V(‘ry fleeting, an‘ soon forgotten 
and replaced by others, and liave nothing of tlie definite systi'inatisation 
and fixedness of such as occur in delusional insanity. In many (‘ascs the 
character of the emotioiivS also changes, and the patimit is not at all or but 
little affecfecTby wdi’at normally would give Jiim pl( asiin* or ])ain, or, on t he 

other hand, is extremely depressed and misejiibh', or uudidy clnled. In 

extreme cases there may be a suspension of all psychic functions, so that 
the patient is in a state of stupor. More often a superficially very opposite 
state of affairs obtains. Tin* higluist mental functions being inhibitefl, there 
is an exuberance of the lower and more automatic, so that talki ng o r in- 
coherent chattering, restlessness and impulsiyjcil<i>^^, issuing iri aXIempJs at 
assauIf^oF suicide, take the place of a peaceful stupor. HaJlucina tioi^ are. 
frequent. The character of the reactions will dt'pcnd at any givmi moment 
upon the nature of the imaginary circumstances amidst which tlie patient 
finds himself. He may sometimes apj^ear Jiappy, contented and j)jease(i 
with liis lot, while at other times, and more; eoiumonly, jje is agitated, 
anxious, suspicious, frightened and perhaps angry and violejit. 

Symptoms of bodily illness accompany the mental symptoms. If the 
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itisanit^ occur with or shortly after some infective process, the special somatic 
alterations of that process will be observed ; otherwise the symptoms may be 
as follows. General nutrition is not satisfactory, and the patient loses 
weight even before the onset of the thehtal symptoms. The blood shows 
tFe" changes of anjpQiaia.oi. the chlorotic typi^. The appetite is gener ally v exY 
poor and the ingestion of foodT resented. The tongue is fu^rred, and the 
breath 'ofFensLYe. Tlie bowels la;Te c6nsti^ aiui the stools are often 
particularly ford. Digestion is frequently impaired, and complaint is made of 
acid eructations, heartburn and flatulence. The pulse is small, easily com- 
pressible and occasionally irregular, its rate is apt to vary within wide 
limits, but is usually more rapid than normal. The extremities are often 
cold and cyanosed. Alterations in the urine have been noted in some cases. 
If renal disease exist, albumin will probably be present in larger quantity, 
and has been detected even where the kidneys have not been suspected. 
During an attack, the amount of urine has been found to be diminished as well 
as the contained solids, notably the phosphates and chlorides, while towards 
the close of the illness its quantity as well as its solid contents again rises. 
Indican has been found in some cases. Abnormal signs indicating involve- 
ment of the nervous system are not very common ; but inequality of the pupils 
and sluggishness in movement have been observed. The tendon reflexes 
are very variable ; but on the whole more often exaggerated than dimin- 
ished. In the case of trauma symptoms commence at various times after the 
accident. If the trauma or shock be sufficiently severe, they may be induced 
at once, or appear after an incubation period of about a fortnight, or if the 
trauma has set in motion certain continuing causes, such as suppuration or 
the expectation of litigation, only after months. When symptoms come 
on gradually, there is at first some alteration of character with depression, 
irritability, loss of self-control, blunting of the intelligence and failure 
in will power. Later the symptoms of confusion as described above 
develop. 

Course, — When due to severe and rapid intoxication, as, for instance, an 
:icute infective disease, symptoms speedily develop, are likely to be severe 
and to clear up comparatively soon in the course of a few days or weeks : 
when, on the other hand, as a result of chronic intoxication lasting over 
many months or years, the symptoms come on insidiously, they last perhaps 
for many months or years, and pass off veiy slowly. 

Diagnosis. — Certain aspects of confusional insanity have suggested its 
identity with mania ; but the two are in fact by no means similar. In mania, 
perception of environment is far more rapid than normal, and but little 
of what is happening escapes the patient. The procession of ideas through 
his mind is so rapid it is difficult for the observer to keep pace with it, or to 
follow how any one idea is connected with what preceded or follows it. The 
memory of the maniac is vastly improved, and he reproduces that which, in 
his usual state, he has utterly forgotten. His orientation in time and space 
is perfect. Indeed, far from the mental processes appearing blunted, they are 
quickened, and are chiefly remarkable in being too rapid to be useful. It 
may also be noted that the events of his illness are remembered by the 
patient who has been maniacal ; but they pass from the memory of one who 
has been confused, as does a dream. 

Prognosis. — In cases due to trauma, whether psychic or soma tic, or to the 
107 
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shook induced by explosions, the course of symptoms is so varying as rarely 
to make any definite prognosis at all justifiable. Some such cases get better 
with astonishing speed, while in others their chronic character is equally 
a matter of wonderment. Indeed so perverse is the course of nervous and 
mental symptoms due to emotional shock, or to physical trauma, that both 
as to its character and duration it is difficult to apply any rules. The somatic 
symptoms generally improve before the mental. The appetite becomes 
better, the bowels less constipated, sleep improves, and weight is increased. 
If unfortunately these improvements be not accompanied, or shortly followed 
by mental betterment, chronicity may be expected. In the majority of 
cases patients get quite well. In a few, where the intoxication has Men 
extreme, death occurs from exhaustion. 


Acute Conpusional Insanity 

Sjrnonym. — Acute Delirious Mania. 

AEtiology. — It may be the accompaniment of some well-recognised in- 
fection, as influenza, or enteric, or occur apparently independently. 

Pathology. — As might be expected, the changes found in acute delirious 
mania are more marked than those found in the less severe forms of confusional 
insanity. The alterations are indicative of meningo-encephalitis. The 
meniMgs and brain'areliyper%mi'c,The cogt^ ls'cedematous. and the veins 
and lymphatics engorged. Small extravasations of blood, both in meninges 
and cortex, are visible to the naked eye, while under the microscope extra- 
vasations of small round cells are seen about the vessels. The cortical cells 
are deformed and swollen, their nuclei eccentric, and perhaps extruded, and 
the protoplasm shows chromatolysis. Their processes may be broken, and 
exhibit a varicose appearance. In cases of less severity the naked eye 
appearances are, as a rule, absent, though degenerative changes may be 
seen in the cells microscopically. In some cases no change has been 
discovered. 

Symptoms. — The symptoms of severe forms of acute confusional in- 
sanity are those already described, but of so serious a character that the 
syndrome has in times past received a special name. They sometimes, though 
uncommonly, actually precede the bodily symptoms of the infection, but more 
oftenj[appear when the fever is highest, and the other bodily symptoms at 
their worst, or when fever has subsided, and the symptoms have disappeared. 
Sleeplessness becomes complete, the temperature high, and the respiration 
and pulse-rate much increased.’ With these bodily symptoms there are 
associated extreme restlessness, intense apprebensiyeness, complete dis- 

usually of a most terrifying character, and very 
impulsive reactions of conduct. The symptoms and signs of a pro- 
found general intoxication develop, the tongue becomes dry and cracked, 
sordes collect, tremor and subsultus tendinum make their appearance, and 
the patient dies comatose. When mental symptoms appear on the abate- 
ment of the fever, and the other physical symptoms, they indicate the exhaus- 
tion from which the patient is suffering. He may be depress^ ^ v acayi t and 
vague as to his surroundings, or psycnic operations may appear entire! j 
siTspeirdhed, fthff tte patient may becO'me ^Morose^ or his appearance may 
suggesT'the idea of one having an unpleasanrdfeam” 
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Treatment. — It is at present impossible to deal radically with the poisons 
considered to be the cause of this disorder, and efforts can only be directed 
towards eliminating them and mitigating their effects. The patient should, 
as far as possible, have pe rfect ies t — both mental and physical. He should be 
kept in bfidr..pref erably in the open air, and failing this in a thoroughly welb 
ventilAtedjCftpm. Not only should his activities be reduced to a minimum, 
but his perceptive apparatus should be stimulated as little as possible by the 
remoxal, as tar as may be, of sights, sounds and other 
He should see only his physician and nurses, and conversation with them 
should be limited to essential topics. 

It is sometimes very difficult to persuade patients to stay in bed, but a 
good nurse will often succeed in most unpromising cases. If it be found 
impossible, the patient should be carefully watched and guarded from doing 
himself any harm. If a sufficiency of attendants cannot be provided, the 
patient has, perforce, to be placed in a strait-waistcoat, or in a strong or 
padded room. Resort should only be made to mechanical restraint when 
human force is not available, or is not skilled and efficient. Very few, indeed, 
are the properly treated cases in which mechanical restraint can be deemed 
necessary. In rare instances restraint is asked for by patients themselves, 
to prevent them from the commission of involuntary impulsive acts harmful 
to others, or to themselves. 

In the acutely delirious cases it may be desirable to give the patient a 
gen^l.ajit 63 tiietic for the purpose of feeding and administering djugs through 
a^Juibe. The (opportunity may also be'TaKen to wash him an(i claange his 
clothes. 

The condition of the bowels should receive careful consideration. Patients 
are often known to be constipated ; but there are many with a reputation 
for regularity, who are only found to be constipated when the character and 
quantity of the faeces has been examined. That the bowels should be 
regularly and effectively evacuated is of the utmost importance, laid This 
iiiust Be"8ecured by drugs or enemata. l^qod should be given in ample 
quantity, and should be as nutritious and as easily assimilable as poaSoTe. 
Patients have great difficulty with the ingestion of food, and here, again, it 
is necessary not to be content with an a.ssurance that food is being taken, 
but to inquire precisely as to its nature, frequency and quantity. 

Where there is agitation, restlessness and insomnia the question of the 
administration of sedatWes and hypnotics ^r4^.8. Such drugs should always 
be tried, though it is not possible beforehana to be confident that success 
will follow their use. The sedatives and hypnotics may be used in turn, 
in varying doses, administered at different times, and it will be seldom found 
but that some drug, given in a particular dose, at some particular time, does 
yield a good result. Too often their usefulness is denied, because they 
have been given in doses too large or too small, and at the wrong time. 
Treatment should be carried on along the same lines for months, or at any 
rate until the patient’s physical condition has considerably improved, ipod 
he has returned to his normal weight, or surpassed it. It should then be very 
cautiously relaxed, and the patient allowed very gradually to do more, but 
not to overtax his strength. When the patient has at length lost all symp- 
toms, and is in good physical lu*alth, he should go for a change before return- 
ing to work. 
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ALCOHOLISM 

Alcohol is taken in excessive quantities for a variety of reasons, among the 
commonest being ^onvp.ntin n^ its efiect in producing a geueiaJLafiiuie 

of wellrrbfiing and, in most of its forms, its pleasant flavour. A fa mily; history 
of alcohalianupf epilepsy and of mental and nervous diseiwe is quite frequent 
in those addicted to excess, but it must be remembered that home influences 
and education, where the parents suffer in any of these ways, are unlikely to be 
very satisfactory, or to result in the production of persons properly informed 
or with a sufficiency of self-control. The bad example of parents is very 
easily followed by children, and a boy or girl may be brought up in what may 
be called an atmosphere of alcoholism without realising that very excessive 
amounts are being consumed by those around or that such excess tends to 
physical and mental decay. If allowance be mad(* for these circnmstiin(H\s 
there are yet families whose members are peculiarly susceptible to the 
temptations of alcohol ; in successive gcuiemtions certain nnnnbers take to 
drink, or in the same jrcrieration brother after brother succumbs. Faniilv 
histories arc not easy to obtain. In the. wealthier and more educated classes 
unfortunate histories are suppressed : in the less wealthy and educated the 
history of forla^ars soon passes into oblivion. 

Certain persons, as a consequence of their mental attitude, whether their 
dispoStiohs be mainly inherited or cultivated, seem unable to the 

bearing of the course upon which they ha ye entered* Advice, admonition 
and even demonstration of the bad effects of alcohol upon them are entirely 
w^ted ; they lack any sense of appreciation or, which from a therapeutic 
point of view is as hopeless, they deliberately thrust consideration of the 
subject out of mind. Such persons belong to a class the members of which 
disclose lac k of judg ment in very numerous ways. It is not that they drink 
from imperious ne^, as do some alcoholics, but their range of mental outlook 
is singularly limited. 

The circumstances of an individual are of great importance. M ^py seek 
in ^ne relief -irom^^mental worry, from weariness of mind and body and 
froDDL pain^ That alcohol has effects in the relief of these states is a matter 
of such wide general experience that they can only be denied by the fanatic, 
but the danger zone is reached when it becomes regarded as a pansicea and 
when, therefore, it is taken in excess. The question of what is meant by 
excess is at once raised. An amount of exercise, food or sleep which is not 
only adequate but necessary for one individual may be wholly inadequate 
or excessive for another, anti the same is true of alcohol. Some persons, 
P^MSiculwl^ feniftles, cannot stand the smallest quantity, while others take 
large amountTs for many years without being the worse when judged by any 
available method. The state of the particular individual under inspection 
can alone present the data from which the physician must endeavour to 
elucidate the problem as to the amount of alcohol, if any, which is safe. 

I Alcoholism is somet im^ a sym ptom of such gyayg Triftotal as 

epilepsy and senile d^enerat ion. 
Perhaps never before in his life given to excess, the patient suffering from 
commencing general paralysis, mania or senility, to the surprise of those 
who have known him well, takes to the immoderate use of alcohol ; or a 
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patient, suffering from some variety of epilepsy, and as a rule of quite sober 
habits, from time to time has bouts of furious drinking. 

Symptoms. — A single overdose of alcohol may produce acute symptoms, 
the amount constituting an overdose and the severity and character of the 
symptoms varying very largely. Repeated doses may in time produce 
synaptoms called chronic, because they are of prolonged duration. Here 
again the frequency and amount of the doses and the character of the re- 
action of the tissues vary very much. Acute and chronic symptoms often 
occur together, the former being superimposed upon the latter and being 
as a rule due to the ingestion of a large amount, in addition to the habitual 
overdose, but they are sometimes the result of the sudden stoppage of the 
accustomed amount. 

Most .persQns have, when sober, some degree of self-restraint, and the 

diniinutipn^t earliest syngiptoma- pf the influence 

of alcohol. Quite a conslclerabie number of persons become talkatiy^^mUy 
aniT" everr instructive who ordinarily, because shy, prudent or otherwise 
restrained, arc silent, dull and uncommunicativ(‘. Diminution of restraint 
is not, however, always thus advantageous, but passes on, as the amount of 
alcohol taken increases, to looseness of conversation and conduct. Regard for 
conventional decency is lost, and the patient may commit silly, disagreeable, 
outrageous, or even criminal apts. PsycKTwe^iikntss thus indicated may 
extend later to more automatic functions, so that speech becomes thick and 
unintelligible, and the gait and other movements awkwMd impossible, 
and eventually sleep or coma supervenes. In rare instances, paralysis ex- 
tends to the vital bulbar centres and the patient dies. In certain cases 
symptoms take special forms. Ex^ement may be intense with much 
noisiness and violence, convulsions may occur, or the patient may develop 
delusion?' of persecution or of grandeur, or he may become depressed and even 
suicidal. As a rule the symptoms rapidly clear up, at any rate if their cause 
be withdrawn. 


Acute Alcoholic Delirium 

S 3 monym. — Delirium Tremens. 

The symptoms of acute alcoholic delirium are usually supera dded to 
those of chronic alcpholism. They may occur wh^ alcohol ja suddenly 
withdrawn from a patient who has become habituatedT to large quantities. 
Emotional stress, trauma or illness is sometimes the occasion of their 
appearance. " ” 

The first symptom to attract notice i s sleeplessness. The patient looks 
haggard and worn and his hands and to ngue are very tremulou s. His tongue 
is JmxM and his bowels conatipa^ j ^d . Th e piilse-rafe is mcrcj_ ^ ~ He b , 
apprehensive in mind and restless m body, in f he course^oraTd or two, , 
during which he becomes more depressed and excessively i rrifable, visua l^ 
auditory and other ha llucinations de velop. These are of a most un pleasant ' 
cESracter. The patient sees^rmm^ Tepriles, wild beasts or human enemies, . 
armed with all sorts of 'TP^hp^n§;‘^ppfdacEmg to 

also hear them hissing, roaring or uttering threats. There is a considerable 
degree of confusion in the patient’s mind, and he loses knowledge of his 
surroundings, of himself and of time. Mixed in mind and terrified in feeling, 
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the patient’s conduct is impulsive and violen t. He shrieks with horror at 
(the sights before him, or'Snffie oontaoiT^the reptiles or other noisome 
5 beasts, and may seek to avoid them by flight or by juiii{>ing oat of the 
i window, or, on the other hand, he may attack them with anything handy 
(which can be used as a weapon of offence. The aspect of the pa tient is th at 
of extreme anxiety or tenor. The fa 9 cJfi..cop^^ anT^ the ^ hnglit 
and blpods^t. "" The temperature may b(‘ a Uttle raised. The pulse-rate 
is r^id. 

Course. — In some cases the patient, worn out by want of sleep, restless- 
ness and agi tation) lapsS 1 nt o a state of profound asthenia, becomes comatose 
and dies, while In others the confusion, the delusions and the hallucinations 
beC5!tfeTbss pfonquSced and conTmue indefinitely as chronic eonfuslonal in- 
sani^. In a majority of cases in a few days the physical condition improves, 
tEeTpngue cleans, sleep returns, the pulse-rate diKWiwshes, appetitjaiinproves 
and the Tremor becomes XcM.J 9 &ACked, while the mental state gradufidly im- 
proves. Hallucinations become less terrifying and slowly disappear, and the 
patient again begins to realise his surroundings. 

Treatment. — The first requisite of treatment is adequate care of the 
patient. If the conduct be impulsive and violent the patient must necessarily 
be restrained, and this is best effected by a sufficiency of t^tful, kind and 
poweffuTaltendants. If attendants of a proper sort and in sufficient number 
cannot be provided, it may be necessary to use a strait -waistcoat or other 
mechanical appliance. Recourse should only be had to physical restraint 
when absolutely necessary. Every effort should be first made by kindly 
persuasion to comfort and reassure him. Bed is the best place for the patient, 
and he is there better under control than if up and wandering about. He 
is almost certain to have had too little food, and he should be persistently 
fed with milk and other easily digested foods. If the patient has been drink- 
ing up to the time of the commencement of the symptoms, the amount of 
alcohol he has been taking should, so far as possible, be ascertained. This 
amount may be reduced by one-fifth each day until on the sixth day no 
alcohol is taken. The reduction of a fifth a day must only be taken as a 
rough guide, and may be greater or less according to the strength of the 
patient, his tolerance for alcohol, and his reaction to treatment. If the 
patient has not been drinking within two or three days from the commence- 
ment of symptoms, or has been vomiting his drink almost as soon as it has 
been swallowed, symptoms may be mitigated by the admumttatioii on the 
first day of treatment pf half the amounj of al^^l to which he has TIeen 
accustomecT Thereafter a"Te3ucfron of a few^unces Ts mad^ eacETJay 
^ iitftil none is given. Such a gradual withdrawal or tapering is not always 
1 practised, and some prefer to stop alcohol abruptly as soon os the patient 
comes imder treatment. If^d^estm w and there is vomiting, 

the stomach may with advantage Re washed out with tot water and bicar- 
bonate q^^<3jar twoJJXc§ 9 .S^ to the pint of water. When the 

healEh IS fairly good, a large dose of calomel may be 'given, and in any case 
the bowels should be kept well open. Sedatives ima~Lypnotics should be 
given, potassium bromide being particularly valuable before the acute 
symptoms have arisen and when they are subsiding. They are not always 
a success, but should at any rate be tried until found to be useless. 
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JDipsomania 

Definition .~*^Tiie term dipaomania is employed with much looseness, but 
it is as well conventionally to restrict it to a thoroughly defined syndrome. 
It signi fi es ap imp erious tendency towards an act or a line of conduct which 
is Bcarc^y, if at all, influenced by judgment, and consists in the ingestion 
pXSIcahel; 

S3rmptoms.< — Between times the patient may be entirely abstemious or 
perfectly well able to keep himself within bounds, but on the occurrence of 
the impulsion he becomes in this respect an automaton and obeys the 
tendency to act without power of resistance. The impulsion to drink is 
often precedi^ by a few days of alteration of disposition, evidenced bj^rnt- 
ability and depression, during which it gradually dey^lpps and gathers 
strep^h, and at last overwhelming the judgment a drinking is 

commenced. 

Treatment. — If prodromal symptoms are known to occur, advantage 
should be taken of them as a warning, and endeavours should be made to 
control JihL^ mpyementa of the patient. Sedatives may also be administered. 
Su gge stion is often of gr^t help in cases oT this description and should be 
em^oyed during the healthy intervals as well as in the prodromal stage. 

Manta a Potu 

Another form of excitement induced by alcohol is known as Mania a potu. 
Persons in whom it occurs are usually of a neurotic diathesis and their 
family histories often disclose instances of insanity, epilepsy and nervous 
disease. The attack is often induced by a very small amount of alcpbph 
acting on one of quite abstemious habits. Immediately alcohol is taken, 
in ambunt perhaps only a glass of wine, the patient becomes acutely excited, 
noisy or violent or both. The attack lasts from some hours to a few 
weeks^ when the symptoms abate and the patient becomes again quite 
normal. 

Treatment. — Treatment is obviouslyof a p reventiv e character, and alcohol 
should be absolutely forbidden. When symptoms of excitement occur they 
must be treated as if of any other causation. Having in consideration the 
short tim© during which attacks usually last, certification should be avoided 
in all cases where proper provision can be made for nursing the patient 
outside a licensed institution. 

Chronic Alcoholism : Dementia 

Having now reviewed the ^oups of acute symptoms associated with the 
occasioDsl excessive consumption of alcohol, there remain to be considered 
the mental efiects of its frequent consumption in excessive quantity over 
long periods of time. Some of the mental effects of chronic alcoholism 
are so striking that they have led to grouping of cases in which they occur 
in several categories, but underlying that and common to all forms is the 
gradual decline of mental level known as alcoholic dementia. 

Pathology. — In cases of long-standing alcoholism £he m eninges are found 
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to be thickened and adherent to a cortej c more or lew atrophied. The arteries 
are degenerated, and tiere may be appear ances oT rec ent or old h^morrhagea 
of “"^^amng~iize. In acute cases there may be general congestion and 
serous or bloody effusions. In many cases the anatomic&l appS&J^nces are 

normal. ^ j 

Symptoms. — The appearance of the symptoms is very gradual. 
may reveal itself in the course of a few, or many, years after excess has become 
established, and in some persons after the consumption of a daily dose 
apparently quite inadequate to produce any bad effect in the majority. 
S ubtle alterations in character are first to attract attention. The patient 
becomes '^ss nice In p ersonal habits, less discriminating in thft^choice of 
as sociate s and les s punctual in the performance of social j)r busiiie^s duties. 
His attention is found to be hard to hold and he tends to rajnblc in conversa- 
tion. Tudgment becomes of poorer quality, less well founded and either 
unduly hesitating or ha^. Volition displays weakness, in obstinacy or in 
irresolution. Qraduaily such defects become more pronounced and the 
patient is found to be untrustworthy either socially or in business. Appoint- 
ments are neglected for no pretext or for such as are manifestly absurd. Sil^ 
quarrels are fastened upon jgood friends, and even more absurd partialities 
are^own for those that are bad. Conduct becomes objectionable, obscene 
or even criminal. Loss of piemory is very marked. At first it is due to the 
inability of the patient to fix his ideas by an adequate effort of attention ; 
later, to a loss of the power of reproducing past memories ; and lastly, to a 
loss of the power of conservation. The mental state may be reduced to a 
very low level, where nervous reactions are purely automatic and only a 
flicker of intelligence can be roused by the notion of the desired drink. With 
mental deterioration are associated those numerous somatic s3anptoms 
indicative of degeneration of various tissues. 

Hallucinatiqi^ of the special senses, but particularly of hearing and of 

S ’ "^“may occur at any stage of mental deterioration. So notable and long 
ig may be the hallucinations that the condition has received the name 
of chronic alcoholic haUucinosis. The patient may see animals, often 
reptiles, bur they have^ hot fhe terrifying effect of those seen in delirium 
tremens. He may also hear voices which often call him names, or threaten 
him. delus ions are also not uncommon and are more or less fixed and 
systematised, but never to the extent met with in delusional insanity. They 
are of many varieties, but those of jealousy, suspicion, persecution and 
grandeur are the commonest. To this condition the term acholic paranoia 
has been applied. 

Cases at times very closely resemble general paralysis of the insane. 
The delusions may be exactly those of thc^.e;s:travagant magnificence met 
with in that disease and there may in addition be several of its abnormal 
physical signs. The movements for the production of speech may be weak, 
tremulous, unduly prolonged and badly co-ordinated so that the indistinct, 
hesitating and slurring utterance of the general paralytjg^ js produced. The 
pupils may beliluggisb in reaction and unequal in size and the tendon reflexes 
may be lost or increased or unequal. There is, as a rule, m uch t remor. Such 
cases are included under the term alcoholic pse^jdo-paresis. 

Diagnosis. — In the cases of pseudo-general paralysis just described it 
may only be possible to make a diagnosis by exanciiniug the cexeb^j-|^ 
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In ge neral paralysis ,tliig,,.^^Vfi A.J>9§itiy.6 Wasjsermaiin|s^^^re^ 

'"^d a leucooylosis. In alcoholism, unless complicated by syphilis, which 
unfortunately it often is, Wassermann’s reaction will be negative and there 
will be no leucocytosis. 

Korsakoff’s Polyneuritic Psychosis 

Etiology. — In this disorder mental symptoms are associated with y 
multiple neuritis. The condition is not only the result of alcohol but is // 
also jneJL. with as the consequence of other intoxicatieu^ of inf ectiouejajid- - 
o f exh alation. The special symptoms come on rapidly durmig lhe course 
oHnironic alcoholism. 'V 

Symptoms. — At first these consist of anx iety, agita^n, res^esggpss and 
haUiicinations. These hecome less markeTm atout a week^^ Fut therels con - 
sioer^le coqfusion and patTenlTFaBrlcates stories, pseudo- 

remimscences, which he^ relateTand in which he thoroughly believes. The 
symptoms and si gns o f m ultiple neuritis, such as pain and tenderne^ ajong 
the course of the nervesTloaF pf i^scutar power, ab oIitTon tendon reflexes, 
paraeatheaiae and anesthesias, als o dhvelo^r ’There is, as a rule, '^considerable 
^aci ation. The action of the hearnrieel^ and ir regu lar. 

Coil r§e . — S uc h symptoms majTast for severaTmonths and then pass away 
gradually, though complete recovery is rare when alcohol is the cause. 

Prognosis. — If the patient be young, of good disposition and of normal 
bodily health and can be persuaded to stop the use of alcohol, tlie prognosis 
as to symptoms of both mind and body is good. Often, however, the patient 
is of such enfeebled judgment and will that his disposition is not favourable 
to his co-operation in his cure. 

Treatment. — The fundamental treatment of alcoholism lies in endeavour- 
ing to stop the patient from taking the poison. Where this is not possible, 
attempts should be made to persuade him to enter an institution. The treat- 
ment carried on within special institutions varies very much, and various 
modes are vaunted by various practitioners. A great point has been gained 
when a patient has consented to enter an institution, and if he leave it without 
having taken alcohol for some time, in better general health and with 
strengthened judgment and will, the object of treatment has been achieved. 
There are, doubtless, those who would do well to remain in institutions 
altogether, for they are persons whom nothing will restrain from drinking 
save the physical impossibility of getting alcohol. To deal with such persons 
outside an institution is, from the physician’s point of view, idle ; advice and 
all forms of psycho-therapy may be administered, but without the goodwill 
of the patient himself are useless. In some cases treatment by suggestion, 
whether in an institution or not, is of great value. In all cases efforts 
should be made in every way to raise the general standard of health as far 
as possible. 


DRUG HABITS 
Morphinomania 

The habitual consumption of opium either by the mouth or by smoking 
results in symptoms almost precisely the same as those caused by the habitual 
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hypoH^rmifi injection of morphino. In tlie Elast the opium eator or smoker 
asserts the drug is sedative or restorative, and he consumes it for this reason 
rather than for the pleasure of the preliminary excitement. In countries 
inhabited by a white population the usual method of administration is 
hypodermic and the preparation is morphine. 

/Etiology. — The power of morphine to afford immediate relief from pain 
and discoj®iort^„JS.enMl pr, ph constitutes at once its value In the hands 

of the physician and its danger in the hands of the patient. The neurotic, 
degenerate and ill-b^^^^^ are particularly prone to bad habits of all des- 
criptions and to the drug habit in particular. C uriosity sometimes tempts 
persons to try the vaunted delights of opium and morphine, but perhaps more 
usually some trifling and temporary disorder suggests the use of the drug, 
and the patient, unable Irofn weakness of judgment or will to abandon it 
when its use is over, continues to take it as a matter of habit. To some 
few persons the drug has been given in the first instance by a medical practi- 
tioner for the relief of the symptoms of such chronic maladies as rheumatism, 
asthiM, dysentery, dysmeno^hoea, migraine or tabes dorsalis. Tn the 
case^of chronic disorders of a painful character, the physician should ever 
remember the possible consequences of the prescription of opium and its 
derivatives, and should only in the last instance have recourse to them. 
The professions and occupations which have special means of access to drugs, 
and some knowledge of their actions, such as those of medicine, pharmacy 
and nursing, provide a par^cularly large number of morphinomaniaci. ^ 

Symptoms.— AT first, anbf for"" a period of time which maybe months 
or years, the effects of the drag are only such as are pleasant to the patient, 
and consist in feelings of exuberant mental and physical well-being and power. 
In some persons there is also generated a dreamy state Into which many 
varieties of del ightful ha llucinations enter. Such states are succeeded by 
fe elings of lassTBude and depression, the more intense as time passes. Before 
long the ^easing effects become shorter and the subsequent depression deeper 
and of longer duration, and to relieve this another and stronger dose has to 
be taken. With the establishment of the habit, and the concomitant chronic 
intoxication, mental and physical symptoms develop. The patient gradually 
loses all sen se of moral values , but at the same time, while under the influence 
ofthedrug, may be amusing, clever and capable of working well. He is 
ingenious in excusing his own faults, and in saddling others with blame. 
The occasional failings of the neurotic temperament are converted into 
permanent symptoms, and the patient becomes untruthful, un t i d y, un- 
pu nctual, dirt y and dishonest. The faculties of atteutionrbiemory, ju^ - 

Insomnia becomes marked. PbyiicallyrThe 
patient becomes ^tEn, sallow an3^prem%turdy old, in appearance. The 
hearth s ac tiqn becomes fe^ le and sometimes intermittent. Perspiration 
is usually scanty, but is sometimes excessive. The body temperature falls 
below the normal. The mouth is dry and the gums shrink. Dyspepsia, 
vomftThg, diarrhoea and congtipation are common. I Syosis is usual! The 
reflexes are dumnished, and there is sometimes hyperaesthesia and sometimes 
anaesthesia ^ the extremities. Albumb^uiia develops in certain cases. 
The funcHohs^TThe" sexual or gans cease. Abscesses from the use of con- 
taminated TfeedTes are not uncommon, and may be the starting-point of 
septicaemia. The daily quantity used may vary from 3 to 40 grains. With 
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gradually increasing doses, the amount discharged by the bowel and kidneys 
diminishes until none is excreted at all. It would appear probable that the 
tissues acquire a powei* of destruction of the drug. 

As time goes on a chronic state of mild confusional insanity becomes 
established, with delusions and hallucinations, while "'the "general mental 
level becomes slowly lowered: The ” concurrent physical deterioration 
eventuates in a state of cachexia, and death usually results from heart failure, 
septicsBmia or tuberculosis. " 

Diagnosis. — When the patient or his friends furnish a correct history 
a diagnosis is easy. When, however, no history is given or is deliberately 
falsified, as is often the case, a diagnosis is of extreme difficulty. An account 
of changes in character, temper and general condition occurring at short 
intervals of time, with periods of well-being associated with contraction of 
the pupils, is suggestive, and the diagnosis may be regarded as certain if the 
marks of the needle are also present. A definite diagnosis may also be 
established by isolating the patient for twenty-four hours, and at the same 
time preventing access to the drug. 

Prognosis. — A morphinomaniac persisting in bis habit and in no way 
controlled by external forces is on the high road to death, his rate of progress 
depending on the vigour of his constitution, the amount of the drug consumed 
and his finaucial circumstances. One initially feeble in physique and badly 
circumstanced will probably die in a few years, whereas one of good con- 
stitution and living in comfortable surroundings may last for many years. 
In the case of those who voluntarily or forcibly come under treatment, and 
are permanently weaned from the drug, the prospect of health and life is 
almost as good as if they had never had the habit. Unhappily, in the majority 
of cases, even though treatment has succeeded in breaking the habit, and 
raising the patient’s health to a high level, relapse sooner or later occurs, 
and the custom becomes rapidly re-established. 

Treatment. — Unless the patient consents to reside in a special house 
of treatment, to obey the instructions of the physician and submit to a 
regime for a period of several months, treatment is practically of no value. 
It is essential that it should be impossible for the patient to obtain the drug, 
and in consequence the choice of trust\vorthy j^tteildants is of the greatest 
importance. On admission, the patient should take a bath^ his cloth^ should 
be removed and with his other belongings carefully searched. A watch should 
be kept on everything sent to him from the outside world, and it is as weU to 
explain at the outset that al l lette rs and parcels will be examined. 

The treatment of morphinomaniarconsTsts essentially in the withdrawal 
of the drug. Abrupt withdrawal is dangerous and may r^ult in collapse 
or deathi while the attendant juJEnng is intense. The method of witEdfa^al 
most usually adopted Is gradually to diminish the amount taken, the rate 
of diminution depending upon the general ^comlition of the p^^ and the 
amount of morphine he has been accustomed to consume. T he p rocess jpf 
suppression may last a,. for tn^^^^ On the first day, the dose given isdumn- 
ished by one-fourteenth of the patient’s 

ing day the dose is further diminished by the amount. TiPEhis^ way 
the fortnight no morphine will be givehr^^^^^ patient should 
be kepj^ in Hd while the withdrawal is taking ‘ pace, and for at least one 
week after the drug has been suppressed. His mental depression and anxiety 
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and physical distress may be largely controlled and alleviated by the admini- 
stration of such sedatives as the bromides, grs. x-xx, Gtisj hyosci ne h ydro- 
bromide^ j^r. once or tmee a by tEejSiQ!!!^ 

amylene hydrate, ‘ itj^fXx-^ss, of ' pafaldehydC^ss^^ The ^ses ofthese 
drugs will in all probability have to be large to produce the desired efEect, 
and a careful watch must be kept upon the action of the heart to prevent 
its undue depression. Heart failure must be met with the usual remedies. 
Food of^oo d qu ality and in lar ge quant ity should be given. As dyspeptic 
symptoms are common, the details otoiet may have to be carefully laid down. 
The bowels should be freely opened with suitable aperients or enemata, to 
eliminate the accumulated drug. As the symptoms attending abstinence 
abate, the patient may be very gradually returned to a normal course of life, 
and every means should be taken to improve the appetite, increase the body 
weight and diminish anaemia. A course of suggestion under hypnosis, 
to fortify the patient’s resolution to avoid the drug in the future, should be 
instituted. 


The Cocaine Habit 

This habit is generally consequent upon the medicinal use of the drug, 
and has been known to begin with its employment in the cure of the morphino- 
ma niac. It may be taken by hypodermic injection or in the form of snuff 
of lozenges, and the daily dose has been known to reach as much as 40 pains. 

Symptoms. — The symptoms are like those of the morphine habit, and 
a dose is followed by similar feelings of well-being and self-satisfaction. 
The pleasant effects last a shorter time than those of morphine, and are suc- 
ceeded by physical prostration and mental depression. Sometimes the 
symptoms are like those of acute into.vication by alcohol. After a varying 
time, the patient commences to suffer from weakness, loss of appetite, nausea 
and other dyspeptic sjrmptoms, tremulousness, parsBsthetisD, hallucinations 
and delusions. Hallucinations a-rc.. often connected with the ^in, and the 
patient feels that he is infested with insects or small crawling animals. The 
delusions are frequently of persecution and conduce to dangerous reactions 
of conduct. Confusional states, agitation and Heart failure result Irom 
chronic cocaine intoxication. The habit is even more degrading, both 
physically and mentally, and more diflficult to break than the morphine habit. 

Treatment is the same as for Morphinomania. 

The Veronal Habit 

Veronal taken habitually in large doses and at frequent intervals, uncon- 
trolled by medical supervision, is apt to eventuate in dyspepsia, cardiac 
weakness, pulmonary congestion, cutaneous rashes, polyuria or supjjres- 
sion of urine, hsematuria and albuminuria. Its effect on the mind is to 
produce a state of o bfui^c^tion which may amount to confusion, with di^.^ 
orientation, general mental debility, depression, transitory and varying 
delusions and hallucinations. Treatment consists in gradual withdrawal, 
dumi^ which the E®rt miy t be most carefully watched. Other hypnotics 
may have to be given~^3uring withdrawal, and tlielr administration should 
be kept most strictly in the hands of the medical attendant. 
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The Chloral Habit 

Symptoms. — The symptoms of this habit have their chief incidence 
upon the cardio-vascular and gastro-intestinal systems. The powers of the 
mind gradually deteriorate, but more marked mental symptoms rarely occur. 

The Treatment is as for Morphinomania. 

The Ether Habit 

The desire for this drug does not equal in intensity that for morphine 
or cocaine. The symptoms and treatment are similar to those of alcoholic 
intoxication. 

MENTAL SYMPTOMS OF PELLAGRA 

Sjrmptoms. — Mental symptoms are of a confusional character, and would 
appear to indicate intoxication or exhaustion. The onset is slow, and 
insomnia is the first symptom which attracts notice. The patient gradually 
loses his memory, gets muddled in mind, more and more disorientated, and 
eventually so befogged as to become stuporose. Hallucinations and delusions 
may develop and, according to their character, may result in reactions ^of 
excitement or depression. The attacks of mental symptoms tend to pass 
off with treatment by rest, nourishment, and sleep ; but the patient often 
relapses when he returns to his usual surroundings, work and food. 

Course. — The course is slow. The mental level tends to become lower 
with each exacerbation of symptoms, and eventually dementia is established. 

Treatment. — It is desirable that the patient should be removed from 
the locality in which he has become infected. H examine^ mercury and 
arsepic may be administered, the last in the form of l iquor a rgenioalis, atoxy l 
or salvarsan. General hygienic measures are important. Deficiency in 
vi tftmin a nd proteiu i ntake has been suggested as the cause of pellagra, and 
particular attention should be j)aid to the adequacy of these substances in 
the diet. 

INTRACRANIAL TUMOURS, GRANULOMATA AND ANEURYSM 

The mental symptoms are those of confusion, somnolence and stupor. 
There may also be hallucinations of the various senses and delusions of rather 
vague character. Mental symptoms are to occur when the 

neoplasm is situated in or nea r the froiR^^l, 

If there is any suspicion That tne tumour is a syphilitic granuloma, anti- 
syphilitic measures should be taken. In other cases, the question of opera- 
tion may be mooted. Operation may be undertaken only for the relief of 
pressure and consequent pain and blindness, or it may be radical in the hope 
of removal. If mental symptoms are present the lesser operation is the 
preferable. 

SYPHILIS AND MENTAL DISORDER 

In the secondary stages of syphilis t here may be^ aa in any acute infective 
state, symptoms, mdreT or less severe, of c onfusion^ insanity . Acute delirium, 
of varying duration, with hallucinations, agitation and rest lessne ss may occur. 
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or mftlan fihnlifl anxie ty and p erhaps stup or. In syphilitic cachexia there 
may also occur, as in states of exhaustion, whether due to acute or chronic 
illness or to overwork and' worry, the symptoms of confusional insanity. 

pftrftlyaia nf t he insane is now universally admitted to be of syphilitic 
origin. Id iocy and juvenile_generaLi)M^yi^ mental diseases associ- 

ated with co ngeni j?^! sj^ iTis. Patients with tabes dorsalis sometimes present 
inenFa Tsy m ptom s. Some such ar(3 probahTy cases of general paralysis, while 
others are cases of confusional insanity and due to exhaustion. 

Besides these mental disorders due to the virus of syphilis there are others 
not due to it, but based upon ideas about syphilis. Some persons have an 
abnormal fear of catching the disorder, perhaps by some extraordinary mode 
of chance contagion, while others, having had it, have abnormally acute fears 
as to its consequences. Such persons are often psychasthenic, ill-balanced 
or degenerate, and their fears on the subject of syphilis may be combined 
with or may alternate with abnormal fears on other subjects. 

MENTAL SEQUELAE OF ENCEPHALITIS LETHARQIQA 

The mental sequelae of encephalitis lethargica are very varied Some 
consist merely in the patient’s mc fit^L lav.el be big ft. little lower than before 
the attack. Beyond this comparatively trivial alteration are many grada- 
tions of severity rj^t-^iwn to such defect as amounts to 
addition to defect there may be more definite symptoms reminiscent of 
other mental syndromes. Mental symptoms may occur during the original 
attack (see p. 148) and be indefinitely continued when it has subsided ; or 
i^they may appear after a period of days, months or even years of seeming 
good health. The mos t commo n of the a ymptnma m associated with 

disinclinatiQll.JL^^^ The apathy ma^Te accompanied by 

id rowsin ess and prolonged periods of sleep . In some cases uncontrollable 
: jsleep during the day alternates wifEcompIete wakefulness at night, 

f A^ut Qm s.ti8]^. occasionally develops. 

xue patient’s disposition may become altered, and there may be such a 
j ; diminution of the affections as strongly to suggest dc unentia preocox. Or 
the patient may be irritable and anxious and dev^p various ph obias. 
Among the most strilang'lind pitiable symptoms are extraordinary per- 
f,, versions of character, the patient becoming un trust worthily, uncontrolled 
I ! and..dq^r|iye3. A tew eases pass into a state of euphoria and even exalta- 
j tion. Memiacal and melancholic symptoms may occur. In other cases 
^ sjS'ptoms suggest an extaustion neurpsis or psychosis. Attention and 
* naeiiftjqry, for both recent and remote events, become enffisbjed. Confusion, 
ha lluomati ons, delusions and violent conduct may follow. ^ 

there is’Teeble-mindedness IHc defect may be of an all-round 
character, but may have a special tendency to be irreorular in its incidence 
upon intellig<mce. 

The prognosis as to the mental sequelae of encephalitis lethargica is grave, 
but some cases ameliorate and some few get quite well. ~ 

MENTAL DISORDERS ASSOCIATED WITH EPILEPSY 

AEtiology. — A history of fits, major or minor, is not always to be found 
in the family or personal histories of epileptic insanity. It is scarcely, how- 
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ever, to be doubted that the episodic mental disorders ascribed to epilepsy 
are due to the same exciting cause as are fits, whether major, minor or visceral. 
On this part of the subject therefore the chapter on Epilepsy should be 
perused. 

Symptoms. — The symptoms of epilepsy, so far as th ey are naental , may 
be divided into two groups : one comprising ei^i odic a ttack s, analogous P 
somatic fits, whicTTpass u nder 'the termT^psychic equivalents,” and a nothe r 
vvhicli may be characteristic of the entire mental life of jthe in- ‘ 

dividual. It is t()T[nfnafl^^fdup will first he made. 

The symptoms here to be described do not occur in all cases. Many 
who suffer from epilepsy present no mental symptoms at any time in their 
lives, are of normal attainments and indeed sometimes of exceptional ability. 
On the other hand, varyi n g dt^eesof mental .defect are very common. The 
patient may be but very sTigbtly below the average level, or an idiot incapable 
of the most rudimentary education, or at some degree between these states. 
Whatever the intellectual level (provided it be sufficiently high to admit of 
manifestations of character), egoism, 8elf«i mport* S ^i) i^ce and idleness are likely 
to be much in evidence. At a Tow level of intelligence this may not be of 
much importance, since the patient is likely to be always under control, but 
at higher levels, when he is considered to be capable of living an ordinary 
life in society, such qualities, may prove injurious both to himself and to 
others. In a yet more pronounced variety these features of the epileptic's 
mental make-up result in alcoholism and crime or form the basis of various 
sorts of insanity. Such symptoms may persist throughout a patient’s life 
without a declension of mentality ; but, on the other hand, it often happens 
that a patient starting at a low level descends to those yet lower, or starting 
at a normal or high level gradually descends until almost all sign of intellectual 
life is extinguished. This process may be observed both when the patient 
has suffered from somatic symptoms, or from psychic symptoms alone or 
from the two sorts conjoined. The symptoms are of most gradual approach, 
and the mental enfeeblement is at first disclosed by a deterioration of the 
higher functions and diminished restraint over the lower. Patients become 
yet more selfish and sly and less. amenable to heaRhy suggestions. They 
become gluttonous, and may be guilty o f various sorts of sexu ai prime . Such 
mental accompTTsbments as may have been acquired are lost, and the 
tendency is towards a state of _cpmple^ in which nothing is 

left of the higher faculties, and existence is one in which vital functions 
continue to be automatically performed but all signs of mental activity are 
absent. 

Episodic mental symptoms may be associated with, or occur independently 
of, the somatic symptoms. Those occurring in association with fits may 
precede, be concurrent with, or follow them. The aura^qf a fit m ay some- 
times be mental. Hallucinations of special senses are not i53requent an3 
may" be of definite sigE’^JjounJs;,^ . or, most commonly, of 

quite vague and ill-defined sensations of either the special senses or of the 
so-called common sensibility of the body in general or of some special part 
of it. Another mental change sometimes to be noticed is some degree of 
alteration in the patient’s character. Excitement, degression, obfuscgiioii, 
obstinacy, or a fear oHinpendm^p^lam may be the recognised heralds of 
an Slack and as such may be of importance. The mental symptoms occur- 
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ring during an attack can scarcely be marked, seeing that the patient is 
unconscious in a vast majority of cases. Nevertheless, some patients affirm 
they have preserved some degree of awareness of their surroundings, accom- 
panied by a feeling of overwhelming horror. It is quite likely patients mis- 
calculate the time of the occurrence of such symptoms, and that they, in fact, 
experienced them just as consciousness was being lost or regained. However 
this may be, there is no evidence that such feelings eventuate in any sort of 
conduct during the convulsive stage of the attack. After an attack is over, 
a state of mental confusion is vt^y^QjGUinon. In some patients the confusion 
only anaounts to ITmudJrerieeling, while in others the diaoxifeUtaJ^^^ so 
complete, that persona ahrtliihgs are not recognised, and the patient may 
even appear to be living amidst illusory or hallucinatory sights and sounds. 
In some cases the reactions resulting from this state of afiairs may be very 
violent or, on the other hand, orderly and quiet, but absurd and wholly un- 
connected with the normal course of the patient’s life. 

Alternatiji^ wjtl^^ somatic fits there. in some pexsons groups of 

mental symntpjns, called psycliic equivalents, which are regarded as of sirairar 
causation.^ In other persdns^siruTfar^o u ps of symptoms occur without any 
sort of bodily seizure and are regarded as due to epilepsy, because they 
resemble the group of mental symptoms met with in those who have, or in 
the past have had, somatic attacks. Symptoms, whether alternating or 
isolated, come on with great rapidity. The patient rapidly becomes con- 
fused and disorientated iu time and space, and the void thus left may be 
filled with hallucinations of all sorts, some vague and some quite clear and 
well defined. The capacity for healthy judgment isj^jycuiuisbed, and under 
the. influence of the h allucma tioni^erversi ons of judgment, or^elusioiis, 
devSopT Such delusions depressed, "‘hypochondriacal, grandiose 

or persecutory cha^racter. The conduct of one whose mental capacity is 
dimini^ed ana who is sufiering from hallucinations and delusions, necessarily 
differs from the normal, and in the case of the epileptic is often extremely 
violent. So su dden ly are acts of violence committed and of so extreme a 
nature that su^ patients are among the most dangerous of insane persons. 
Epileptic mental symptoms develop with great rapidity, last but a short 
time, varying from a few hours to a few days, and quickly pass off. Witii 
the attack there may be tremors_pf_ th^ t<>nguc, dis- 

order of i^q<g<( 2 h and an^unateac^ gait. When an attack has pass(‘d off tin* 
memory of events which have occurred during it is extremely hazy, or 
oftener there is none at all. In a few cases of epilepsy a condition of autom- 
atism occurs, the patient suddenly commencing a line of conduct different 
from that habitual to him, following it for a time, and then suddenly resuming 
his usual life, wholly unaware of what he has been doing. This period of 
alienation of the patient from his habitual self mayjast hours only 

m ay be prolonged fo r months, and during it the patient may perform acts 
whicnare absurd, improper or criminal . 

Treatment. — The h ygieni c, di^hstic and ^ug treatment of the menial 
mnptoms of epilepsy is similar to that for the somatic forms of the disorder. 
When the mental symptoms are those of extreme excitement care at an 
asylum is almost inevitable, but it must be remembered that such patients 
often rajpidly recover and may be well again by the time they reach the 
asylum aoor. Further, bearing in mindj^ impulsive violence of tJi^syjQjptqms, 
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ampie figoadflipn Bho uld be made^to prevent th^ frCT l 9 

do a ny harm . - 


MELANCHOLIA 

Definition.— Melancholia is the term applied to an abnormal mental 
state whose outstanding feature is the misery of t|ye shown by ^ 

f acitd expr ession, attitude and movements. 

ABtiology. — A family history of mental disorder is not uncommon. 

In the individual, melancholia is often prece ded by disa pp oi p tpgentj oygtT- 
work, worry aiid some v arie ty of bodily ill-health. Its in ciden ce is chiefly 
upon the retiring, sensiti^ and^ CQ^cI^^^ AfiectipiiL 

owing to loss 01 its object or to lack of opportunity, maj^ in some persons 
tmn itself m jiponrit^ and» J2Leijt$fyini^ the external Jace^^^^^ i 

its disappointment, take the blame and inflict punishment. He nce ideas o f 
disease, ruin and damnaCbh. ' Many of tlie symptoms suggest chronic 
intoxication, the poison perhaps being elaborated in the gastro-intestmal 
tract. It most commonly occurs in the fourth, fifth and si^h decades. 
Symptoms often appear at the menopause in women and in the 6th and sixth 
decades in men, and have suggested the term “ involution 

Pathology. — Alteration in the cells of the cortex Tiasoeen described by 
some, and the appearances of slight meningo-encephalitis by others. These 
morbid changes are not, however, constant. In cases lasting many years, 
wasting and other degenerative changes in the brain are often found. 

Symptoms. — There are four marked clinical types of melancholia : 
(1) simple melancholia; (2) melancholia with delusions; (3) melancholia 
with agitation ; (4) melancholia with stupor. 

Simple I^Ielancholia 

Before the illness has shown definite mental symptoms it may have 
been noticed that the patient’s appetite has been very poor, his tongue 
furred and his breath foul. His weight may have diminished, and he may 
have complained of dyspepsia and constipation. With these symptoms 
there may be a feeling of diminished power for work, of attention and will, 
with vague prascordial and epigastric distress and apprehensiveness. Later, 
this develops into fearfulness as to the correctness of his own conduct, the 
state of his health, the condition of his monetary fortune and his social status, 
or the welfare of relations and friends. He experiences profound and un- 
warranted sadness about some particular thing or about things in general, 
and he cannot detach his mind from this line of thought. He often com- 
plains he does not see things as he did before, and they seem strange and 
difEerent. Perhaps his viscera betray their presence by unpleasant sensations : 
his brain feels turned to lead or his heart as if it were stopping or his intes- 
tines abnormally mobile. He cannot think as he did : he does not feel 
appreciative of friends or aflectionate towards relations, his interest in them 
is diminished or lost. His features are drawn and his expression one of 
misery. In some cases, the inner ends of the eyebrows are lowered and 
approximated while the outer are raised. The attitude is one of general 
flexion, the head bowed, the arms held to the sides and the elbows, wrists 
io8 
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arid krieea flexed. He adopta a oroTOhing position, like a dog about to be 
whipped, suggesting an attempt to occupy the smallest possible spac^. 
Patients creep, as it were, away from others and into themselves to avoid 
the shafts of mental and physical misery. Speech is monotonous in tone 
and matter, the patient reiterating sentences expressing his fears. ^ Such 
symptoms denote some defect in that faculty of receiving and co-ordinating 
impressions^ internal and external, which in usual circumstanceB conveys to 
us the feeling that all is well with our bodies and is known as Koensesthesia. 

So absorbed may the patient become in his misery that any activity 
becomes impossible. He does not get up, dress, eat, go to stool or to bed 
unless assisted or even compelled. Refusal of food is a very troublesome 
symptom and a very common one. It may be due merely to want of appetite 
OT to some delusion, for instance that the food is poisoned, or he may think 
he is so impecunious that he cannot aflord to pay for what he takes, or he 
may hold he is unworthy to have food, or he may wish to kill himself by 
starvation. A suicidal tendency is very common and for purposes of treai- 
irient should be held to be present in every case of melancholia. Some 
patients though wishful to kill themselves cannot, from want of power of 
will, make the necessary effort ; or if it be made, it is half-hearted and not 
carried to a conclusion. On the other hand, some ponder the details of a 
more or less elaborate scheme and watch for an opportunity to carry it into 
effect. Other patients act on the impulse of the moment, not having previ- 
ously paid much attention to the matter. Self-mutilation is sometimes 
inflicted. Patients have been known to gouge out their eyes or amputate 
the genital organs, perhaps as punishment for sins of which they accuse 
themselves and perhaps from impulse. Homicide is uncommon, but it 
occasionally happens that, for example, the father of a family kills his wife 
and children to save them from the effects of some disaster he believes to be 
impending. 

Physical symptoms are numerous. The tongue is generally thickly coated 
and often dry. The breath is foul. Flatulence is common and oonistipation 
the almost invariable rule. Not infrequently the complexion has a slightly 
icteric tinge, which presumably gave its name to the disease. The gastric 
juice has been found to be hypertoxic. 

The pulse is often slow. It is apt to be very variable in the same patient, 
sometimes being normal in rate, sometimes too rapid and sometimes too 
slow. Blood-pressure also varies : it is often higher than might be expected. 
The extremities are frequently cold and clammy ; occasionally purple and 
osdematous. The blood shows changes of a chlorotic type. The respiration 
rate is slow and the range of the respiratory excursion diminished. The 
urine contains a smaller amount of solid matter than normal, and has been 
found to be hypertoxic. In the female, the catamenia are often suppressed, 
or at least are very scanty and irregular in time. The sensitiveness of the 
skin appears to be diminished, and definite areas of anaesthesia and analgesia 
of so-called functional distribution have been described. The great difficulty 
of determining degrees of cutaneous sensibility in mental patients has to 
be borne in mind, and results sometimes vary from day to day. Refiexes 
are usually sluggish. Muscular force seems to be diminished and a. faint 
tremor may often be obseorved- The temperature is frequently subnormal. 
The, skin and hair are dry and the latter also brittle. 



MELANCHOiJA 


1715 


Melancholia with Delusions 

On such clinical phenomena as these may be superimposed delu- 
sions. The illness commences, as does simple melancholia, with weariness, 
irritability, insomnia and vague general uneasiness. These symptoms are 
followed by fears of some impending evil, disgust at the world or at seH, 
and by sentiments of unworthiness and remorse. The patient carefully 
examines his past life and not infrequently fastens upon some moral lapse 
□r even upon some absurd peccadillo of childhood as the sin for which he is 
forsaken by God, is damned, has had his soul destroyed, or for which he is 
al)()\it to be imprisoned, tortured and executed. In other cases, the delusions 
are of financial ruin and loss of social position. Kcensesthesia may be so 
diminished that the patient feels as if some part of his body were lost or 
converted into some lifeless material, or indeed that he is wholly dead. He 
may suffer from koensesthetic paraesthesise and believe his body is occupied 
by some animal or devil, or he is turning into an animal. When the 
delusions become fixed and systematised, as they sometimes do, the disorder 
resembles delusional insanity. In this state delusions of a most depressing 
character may coexist with an affective state of comparative cheeHulness, 
and the patient talks placidly and even with gusto of his miserable condition. 

Melancholia with Agitation 

In certain cases of melancholia the reactions of intense grief and of 
despair are a most marked characteristic. The patient is quite obviously 
most anxious and agitated. His face expresses terror. There is a 
monotonous reiteration of gestures of despair and anguish. He groans, 
exclaims, complains, wrings his hands,' twists his fingers and perhaps tears 
liis clothes, plucks out his hair or even rolls on the fioor in the extremity of 
his mental pain. The pulse is usually accelerated. 

Melancholia with Stupor 

A very different picture is presented in melancholia with stupor. In 
this variety there seems to be so entire an absorption in misery that 
the patient is prevented from movement and paralysed with sorrow or 
terror. Words seem to make no impression upon him and he appears 
lost to the world. The face is fixed in an expression of pain and the body 
generally is inert and immobile. Limbs may be moved by a bystander 
and tend to remain in the position imposed upon them. The patient does 
nothing to help himself and is often quite incontinent. The pulse is slow 
and the extremities cold. Ana3sthe8ia and analgesia are usually jpresent, 
or at any rate no expression of feeling can be excited by the application of a 
painful or other stimulus. In the midst of this stiiporose inaction there are 
occasional impulsive outbreaks, as though for a moment the inertia were 
overcome by an imperative call to action. 

Course. — The course of melancholia runs from a few weeks to a year or 
eighteen months and in some oases to several years. Oscillations in severity 
in chronic melancholia are not uncommon, and among female patients exacer- 
bations coincide with the catamenial periods, or if these be suppressed with 
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the times when they would have occurred. Melancholia with agitation is of 
more rapid onset than the other varieties and shows a greater tendency to 
chronicity. Melancholia with stupor presents a slower march of symptoms 
at the onset and is generally of longer duration. More especially in this 
form, but occasionally also in the others, there occurs a progressive mental 
enfeeblement and the patient is sooner or later reduced to dementia. Death 
may occur from starvation, auto-mutilation or suicide, but this is unusual 
when the patient is under care, and the majority of such cases occur among 
those whose disorder has passed unnoticed or has been misinterpreted. 

Prognosis. — Most cases of melancholia end in recovery, but the prognosis 
is distinctly less good when the patient is over fifty. 

Treatment. — The primary rule in the treatment of the depressed is to 
take measures to keep them alive. Firstly, tliev must be constantly and 
assiduously watched to prevent suicide. The various inodes of self-inflicted 
death by precipitation from heights, cutting in‘5truments of nil d(*.9criptions, 
drowning, strangulation, poisoning, suffocation or starvation have to be 
carefully anticipated and averted. Secondly, the patients must be fed. 
A depressed patient never takes a sufliciency of food if left to himself, and 
one of the most exacting duties of a nurse consists in persuading the patient 
to eat. In most cases, where time permits, this may be done by moral 
persuasion. If this fail it may be necessary to spoon the food into the 
patient’s mouth, but in cases where the patient will not open his mouth or 
swallow his food even when placed there, tube-feeding becomes necessary. 
A large tube passed through the mouth necessitates the use of a gag, which 
on introduction is apt to chip or to dislocate the teeth if, as may be necessary, 
force be required. It has the advantage of transmitting coarser food more 
easily than does the nasal tube, and is less apt to get choked. A well- 
lubricated nasal tube of smaller calibre passed through the nose is the more 
usual method. It occasionally finds its way into the larynx, and care should 
be taken this is not the case before food is passed down it. If the tube be 
in the larynx the patient coughs and chokes ; it should then be partially 
withdrawn and repassed. The food should consist of milk, 4 pints during 
the day, and with it as a vehicle, well-beaten < ggs, malt extract, somatose, 
Benger’s food, sugar, cream and such other foodstuffs of good nutritive value 
as will pass the tube. Drugs may be given at the same time. Constipation 
has to be overcome by aperients or by enemata. Hypnotics may be given 
for sleeplessness, and careful observations should be instituted to discover 
the dose and time of administration most suitable for the particular patient. 
Opium is sometimes of value, and is especially so in melancholia with 
agitation. The initial dose slioiild bo 5 minims of the tinct. opii given 
every six hours. This is increased by 2 minims until 20 minims are 
given four times a day. The dosage is then gradually diminished, 
according to the character of the symptoms, and ultimately stopped. It 
is desirable that the patient should not know he is taking drugs, as 
this knowledge may induce delusions of poisoning or lead to endless and 
pointless controversy with physician and nurses as to their supposed effects. 
Patients should be confined to bed, preferably in the open air, until they 
have made very substantial physical progress as indicated by the weight, 
the pulse-rate, the temperature and the character of the facial expression 
and complexion. They should then only gradually be promoted to a sofa 
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and to a little gentle exercise, the amount being regulated by the effect on 
the mental and physical symptoms. Warm baths are sometimes soothing 
and promote sleep. It is to be carefully borne in mind that on recovery 
patients usually remember the details of their illness and of the conduct of 
those by whom they have been tended. The patient should be removed 
from the influences of home surroundings and of relations and friends, as 
they are almost always bad. Whether certification is to be advised or not 
should depend for the most part on the financial resources of the patient 
and his friends, and the possibility of providing suitable accommodation 
and a sufficiency of skilled attendants. 


MANIA 

Definition. — Mania is the term applied to a mental condition in which 
there is i ntense Q^pit emcnt. emotion?^! instability and motor activity. 

^tiolog^. — A family history of mental or nervous disorder is frequent. 
The affection is chiefly one of ear ly a dult and early middle age. Infections, 
intoxications, emotional stress, wo^y and overwork "have been regarded as 
causes. It is, however, lilcely such cases have in fact been rather of the nature 
of acute confusional insanity and will pass in the future into that category. 

Mania tends to recur in the same individual ; the abnormal influences 
which immediately precede an attack arc not known. 

Pathology. — In most cases of acute mania which come to autopsy 
nothing abnormal has been found. In some a slight general hyperasmia 
has been described and in others such degenerative changes as chromatolysis 
and fatty and pigmentary deposits in the cortical cells. In old cases of 
chronic mania thickening of the meninges and shrinking and sclerosis of the 
convolutions may be found. 

Symptoms. — Before the symptoms of mental disorder make their appear- 
ance the patient may for some days suffer from lassitude, insomnia, headache, 
irritability, loss of appetite and constipation, or, on the other hand, maniacal 
symptoms may arise with great rapidity without warning. In the first case 
the subjective symptoms give place after a few days to feelings of exhilara- 
tion and well-being. The patient becomes talkative and abnormally active 
both at business and at pleasure. Ideas seem to arise and pass through his 
mind with extraordinary celerity. The attention is easily attracted and 
with difficulty held. The memory i.s enhanced and various present circum- 
stances recall things long forgotten. Ideas are not curbed and directed by 
the will and that particular form of it called the attention, but follow the 
line of the automatic associations. It is difficult to understand the con- 
nection between the ideas expressed by the patient in speech, and this leads 
to an impression of complete incoherence. If, however, the ideas be analysed 
it will be found that there is some relationship betw^een them, not, it is true, 
such as is regarded as important in health, but connections formed by the 
similarity of the sound of words, chance recollections of the patient and the 
influence of ordinarily unconsidered and trifling events going on at the 
moment. The emotions are very unstable and unrestrained. The patient 
may be gay, affable and friendly even with those whom in health he would 
repel. With members of the other sex he is likely rapidly to become amorous. 
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If hiB friendliness and love be excessive, so too is his dislike and hatred. With 
but slight or no provocation he will become al^usiye, threatening and violent. 
The emotions are also liable to sudden alteration, and changes from effusive 
friendliness to extreme anger and the reverse are very striking and ohar- 
aeteristic. Egoism and vanity are pronounced. The patient feels himself 
capable of anything and propounds schemes and inventions of every descrip- 
tion and on the most extravagant scale. Restlessness is extreme and the 
patient is perpetually up and doing. He appears to lose all sense of fatigue 
and his muscular power seems increased, though sooner or later he will look 
tired, drawn and haggard. He is incessantly talking and laughing or perhaps 
singing and shouting. His actions are impulsive and without suicidal intent, 
though he may bring about his death by some impulsive act. He may 
throw things about and be destructive of property and dangerous to those 
around. The patient’s dress is usually disordered and in the case of women 
the diajpg^d of appearance and even of decency is striking. The eyes are 
bright, the hair often on end, and the expression of the features fxcrpetually 
altering. 

Hallucinations are of rare occurrence and delusions are fleeting and 
without any systematisation. 

The pulse and respiration rates are increased, the former ranging between 
90 and 120. In a few cases the temperature is slightly elevated. The 
appetite, if the patient find time amid his many activities to think of food, 
is voracious. C onstip ation is the rule, genital exciterjx^t 
Among women tEFWielllWuaTirux'r^^ diminifftfhJd or absent, "nic secretfon of 
sweat and saliva is increased. Weight is lost, the loss often occurring before 
the appearance of mental symptoms. Sleep is probably absent or at best 
very inadequate. » . > 

Course. — The course is very variable and ranges from a few days to a 
year or two, in most cases ending in recovery. Exacerbations and remissione 
are usual. The symptoms may by degrees abate or terminate as rapidly as 
they began ; or the remissions may gradually become shorter and less severe. 

When a mania is about to become chronic the physical state improves, 
the weight increases, sleep is restored and in women the regularity of 
menstruation becomes established. There is, in addition, abatement of the 
mental symptoms, although some degree of confusion may occur, perhaps 
as evidence of oncoming dementia. In some chronic cases the evanescent 
delusions of the acute stage tend to become fixed and rather more 
systematised. The course of subacute mania is similar to that of the acute 
form but shorter. 

Prognosis. — The chances of recovery are best in the first six months, and 
gradually diminish up to about 2 years ; after that amount of time 
recovery is unlikely. 

A variety of mania commonly described is the subacute form or hypo- 
mania. The symptoms are similar to those of acute mania but less marked. 
Imagination is very active. Business, social, scientific or political projects 
are rapidly developed, much talked of and occur in swift succession. The 
schemes are of a sweeping character, of large scope and often clever, though 
generally vitiated by some absurd impracticability which escapes the notice 
of the patient. His conversation has often a certain brilliance, in part due to 
the unusual activity of his imagination, in part to the exuberance of his repro- 
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ductive memory, whereby all sorts of matters loag forgottcp surge iuto con-- 
sciousness, and in part to the absence of that restraint which normally checks 
tile eicpression of a large proportion of a conversationalist’s ideas* Egl>tisiu 
is accentuated. Sensuality is increased and the patient often drinks to excess. 

Treatment. — The patient should be ispl|t|^d, by preference ay^^ 
h^e, relations and friends. Efficient means mui^ be taken to pr^ent mm 
hfiiming'fiimselT or otters, or making himself a nuisance or ridiculous in puWic. 
Bed is the best place for him, and a good nurse will often persuade a patient 
•wtnrat first resolutely declines to go there at all to stay in bed. The bed 
should, if possible, be in the open air, or at least the room should be thoroughly 
ventilated, as vitiated air lefidl to an increase of the patient’s excitement. 
There is usually no difficulty in getting the patient to take food. It should, 
however, be minced, as bolting the food is common. Prolonged warm baths 
are sedative. Hypnotic and sedative djrpgs should bUFaftCT 

other in varying doses, and at different times, till some one is found to produce 
the desired effect. In certain oases drugs fail altogether . The patient’s bowels 
must receive careful attention and an initial dose of calomel is often desirable. 

The patient should be kept in bed until the symptoms of excitement 
have subsided ; 3 months or more are not too much. The time be is at first 
allowed up should be very short and only gradually increased. An acceler> 
ated pulse-rate is a mark^ indication the patient has been up too long. The 
resumption of other activities should be gradual and a return to home and 
the ordinary duties of life only allowed after several months have elapsed 
since the mental symptoms disappeared. 


MANIACAL-DEPRESSIVE INSANITY ; CYCLOTHYMIA 

There are patients who time after time have attacks of mania or of melan- 
cholia, that is, who suffer from periodic insanity. There are others who 
periodically suffer from mania followed by melancholia or vice versa. In 
some cases the mania is followed immediately and without break by the 
melancholia, and in others there is a time of complete health between the two. 
To those cases where there is no interval between them, and the melancholia 
is again followed forthwith by mania and this by melancholia in indefinite 
succession, the term circular insanity has been applied. 

So intimate has seemed to some the bond between melancholia and mania 
that they have denied that the one eidsts without the other and have asserted 
that the one is either always followed by the other, with or without interval, 
or tlie symptoms of the two are invariably mingled. Both phases are held to 
be disorders of the affections and to be characterised by defect of some of the 
higher functions, of those of will, attention and judgment and by the pre- 
dominance over these of lower level automatic associations. 

There are probably but few cases of mania in which, notwithstanding 
the general feeling of mental and physical exhilaration experienced by the 
patient, he has not moments of depression indicated by Ids expression of 
face or by something he says or does. The occurrence of these evidenpee of 
depression has been taken to support the hypothesis of the identity of mania 
with maniacal-depressive insanity. Moments of exhilaration during melan- 
cholia are very rare, while the excitement of depression takes the form of 



1720 PSYCHOLOGICAL MEDICINE 

agitation and suggests a stage of misery even more acute than that of passive 
sufiwitig. 

jEtiology. — A history of heredity of the same disorder or oi other mental 
or nervous affections is common. Maniacal-depressive insanity commences 
as a rule between 20 and 30 years of age and is rather more frequent in the 
female than in the male sex. It has been suggested that attacks begin as the 
consequence of the summation of toxasmic states in a manner analogous to the 
process which not improbably exists in epilepsy. Other investigators have 
found reason to suppose maniacal and melancholic attacks to be caused by 
inadequate nitrogenous excretion. Various other occasional circumstances, 
such as worry or other emotional stress or states of physical ill-health, have 
been suggested as having causative relations with the attacks. 

Pathology. — No anatomical alterations have constantly been found. 
Degenerative cortical cellular changes have been described. 

Symptoms. — The symptoms of the melancholic phase of maniacal- 
depressive insanity are those described under Melancholia and the symptoms 
of the maniacal phase those under Mania 

Course. — When one set of symptoms passes into the other the transition 
is usually a very gradual one ; the symptoms of the mania or melancholia 
gradually diminish and the symptoms of the next phase gradually develop. 
Between the phases there may be a normal interval of very varying length ; 
on the other hand, in a few cases, the transition is abrupt. The attacks may 
last for days or for years, but as a rule extend over a few months. The 
intervening periods are also very variable and range from days to years. 
After each attack it may be noticed in many cases that the mental level of the 
patient is inferior to what it was ; on the other hand, no alteration may be 
apparent. Some cases become chronic in one or other phase. Beginning 
in early adult age, attacks may recur throughout lift? ; on the other hand, 
they may cease and the patient remain free from them. 

Treatment. — The individual of insane inheritance should be carefully 
directed to live a particularly hygienic life and so far as possible to avoid 
the numerous physical and mental stresses which are likely to result in a 
lowered health standard. The patient who has had an attack should be 
even more careful, and his weight, general nutrition, appetite, the condition 
of his bowels and of his sleep should all receive attention. The treatment 
of the attacks is similar to that set forth in the seetions on Mania and 
Melancholia. 


STUPOR 

A condition in which for periods varying from days to months there is an 
absence of the usual signs that the mind is at work. Tlie patient is irre- 
sponsive, expressionless, unoccupied and mute, and in some cases so inert 
that he lies for an indefinite time in any position in which he has been put. 
Stupor occurs in association with the toxic and exhaustion confusional 
psychoses, manic-depressive insanity, dementia preecox, epilepsy, general 
paralysis of the insane, and acute alcoholic and lead poisoning. 
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CHRONIC HALLUCINATORY PSYCHOSIS 

In some persons hallucinations, generally ol hearing, but occasionally 
also of sight and cutaneous sensation, occur as' the essential or only 
symptoms, and last for many years. In time a patient may become so 
exhausted by being harassed by the hallucinations, or confused by the 
trains of thought consequent u])on them, that secondary symptoms may 
develop. 


MENTAL DISORDERS ASSOCIATED WITH DISEASE OF THE 
THYROID AND OTHER GLANDS 

Myxcedema 

Symptoms. — The somatic symptoms are elsewhere described. Mentally, 
the chief symptom is the torpidity of the mental processes. Perceptions, 
thoughts, feelings and the reactions to these in conduct, all seem prolonged, 
and this suggests a degree of hebetude out of proportion to the actual loss 
of power. In many cases there is, however, some clouding of the faculties 
and apathy. In a few cases there may be present the symploms of cbh- 
fusional insanity with agitation, hallucinations and fleetbg delusions. If 
left to itself, myxcedema terminates in advanced mental enfeeblement and 
somatic cachexia. 

Treatment. — Treatment by the administration of a preparation of 
thyroid gland should be used as in cases of myxcedema without marked 
mental symptoms. It is as well to begin with small doses and gradually 
increase them, the guide being the pulse-rate, which should be a little in 
advance of the normal. 


Exophthalmic Goitre 

Symptoms. — Emotional instability is the marked mental characteristic. 
The patient has an appearance of terror, anger, or both, and is, in 
fact, irritable, worrying and anxious. Sleep is often bad. Hysteriform 
functional symptoms may occur from time to time. In some instances 
mental symptoms of confusional insanity with ^ variety of hallucinations 
and fleeting delusions, mania or melancholia, especially of the anxious type, 
may be encountered. Such symptoms last but a few days or weeks and 
rarely become chronic. There are cases in which, in the absence of physical 
signs, such as enlargement of the thyroid and exophthalmos, the cardio- 
vascular and nervous symptoms of Graves* disease are present. We are not 
yet in a position to affirm that the syndrome is essentially the same as that 
of exophthalmic goitre, and it is premature to assign it either to the group 
of the sympathoses or to hyperthyroidism. 

Treatment. — Careful attention to general nutrition is of great importance, 
and both on account of cardiac and nervous symptoms exertion should be 
limited. Patients are almost always apasiipc a nd ema qi ftlbe d. and with the 
rectification of thesei kymptomfl by a good dietary, confining plenty of milk. 
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ingJlLand opddivfirjul, t onics and rest and fre sh air, considerable improve- 
ment majT result. The serum detE^9l4i5Sfi^LA9J;^^ is perhaps 

occasionally of service. Surgical’ dpefations with oxcision^ of ofjtne 
t hyroid or tyinir of its a rteries are sometimes useful. Careiully regulated 
doses of ^-ravs applied over the gland are often followed by excellent 
results. Symptoms often occur in those who are anxious, and an iiivesUga- 
tion of the mental state, with an attempt to abolish or dimiaisl^the causes 
contohutin g to an xiety, may be cautiously attemptedr " 

Pituitary Gland 

Besides the somatic symptoms of acromegaly, gigantisfu and alteration 
in sugar excretion associated with changes in various parts of this gland, 
mental symptonis of ppnfusion and melancholia, with or without delusions, 
have Been observed. 


Suprarenal and Genital Glands 

As well as the symptoms of Addison’s disease, there may be mental 
symptoms of t ^rpgr ^^jdmlia, inertia Absence of the testicles 

in the male or impairment of their functions at the beginning of life results 
in certain well-known cliaracteristics physical and mental. It is probable 
the same sort of change occurs in the female, but in her case the difficulty 
lies in knowing} when the defect really exists. The eunucli does not exhibit 
.positive feminme traits of character, but fails in complete masculine develop- 
ment. The same seems to be the case in the female. Human beings without 
sexual glands, whether they be called male or female, are, as far as generalisa- 
tion may be permitted, of similar character. Changes of bodily and mental 
characteristics after castration in adult life are less marked, but such as 
they are tend to take place in a similar direction. The effect of genital 
glands on nervous and mental states may, perhaps, be seen in the evidence 
advanced by some of the effect of testicular and ovarian substances in the 
treatment of various functional disorders. It at least seems not improbable 
that such effects are seen in their biological aspect at puberty and at the 
olimaeteric. 


J)IBOEDER8 ASSOCIATED WITH THE SEXUAL LIFE ; 

EPOCHAL INSANITY 

Epochal insanity, as here described, has reference to mental disorders 
whose incidence is specially noticeable at certain times of life, the time of 
puberty, menstruation or at the climacteric. The symptoms of such insanities 
are for tbe most part fundamentally those of syndromes elsewhere described, 
suc^li, for instance, as confusional insanity, mania or delusional insanity. 

Puberty 

Definitiofir*— Puberty or the time of most noticeable development of 
sexuality, in its primary and seoondary characteristics of dementary somatic 
appetite and mental alteration, extends over a period of some years, roughly 
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between 12 and 20 years of age. In some persons the process appears to 
begin earlier and in some later. In some the evolution is so slow as to be 
scarcely noticeable, and in others it is rapid. In some the accretion of fresh 
feelings and ideas scarcely alters the general character of the individual, in 
others it transforms it into something quite different from what it was before. 

AEtiology.' — A history of mental and nervous ill-health is frequent in the 
families of those showing mental symptoms at puberty. Accident, infective 
disorders, overwork, too great physical exertion and masturbation have ail 
been suggested as possible causes, and certainly it may be that any one of 
ohese acting upon a weakly disposition may prove to be a stress too great 
for the nervous system to bear. It is possible that in this, as in other dis- 
orders, the internal secretions may be too small or too great in quantity or 
improper in quality or may fail harmoniously to co-operate with internal 
secretions of other glands. Psychic maldevelopment is obvious in many 
oases and in others can be discovered on investigation ; it may often be traced 
to its source in faulty home eiiviromnent or to some ill-balanced method 
of education. 

Symptoms. — In some persons, the usual mental changes are exaggerated 
to a degree suggesting morbidity, while in others, positive mental symptoms 
make their appearance. With a mere exaggeration, there may be an affec- 
tive tone of sadness with apprehensions as to the burden of the future, shy- 
ness, avoidance of society or moroseness. Feelings indicated by such ex- 
pressions as '‘ Nobody understands me ” or “ If only I could get away ” 
are frequent. Reticence, diasiiimlation and untruthfulness tn^iy become 
noticeable, and may be describeil as defensive reactions tending to repel 
uncongenial intrusions upon the individual’s domain of his own personality. 
Between these states and more definitely morbid mental syndromes may 
he noted “ borderland ” phenomena, such as neiirastheniform symptoms, 
not infrequently associated with masturbation ; hypochondriacal fears 
especially related to the genital organs ; obsessions of scrupulosity in religious 
and sexual matters ; delinquencies of conduct, such as cruelty to animals or to 
weaker huiiuiii beings, theft, running away from home or school, or sexual 
misconduct and functional nervous clisorders of the hysterical fonu. Among 
more definite mental syndromes may be mentione>d alternating restlessness 
and pas.sivity, amounting in some cases to stupor, stereotyped actions, 
verbigeration or the long-continued reiteration of words and phrases, cata- 
leptic attitudes and negativism, suggesting very strongly hebephrenic or 
catatonic forms of dei^entia prax^ox ; obfuscation, confusion, erotism and 
rcli^osity with terrifying visual hallucinations of animals, ghosts and devils 
and impulsive reactions, suggesting confusional insanity ; hysterical in- 
sanity ; mania and melancholia or combinations thereof. 

Treatment. — The preventive treatment of these states is most important 
and is seldom employed. Parents themselves unconsciously react defensively 
and are apt to thrust any evidence of neuropathic taint in the family into the 
background, or at any rate to ignore it. Such parents are apt to present 
characteristics which scarcely fit them to be successful educators of neurotic 
children. Where possible, education should be carried on under medical 
supervision or by those who know something of the particular difiSculties 
of these cases. General hygiene, including the prescription of proper amounts 
of sleep, rest, exercise, mental work and food, should receive eareful atten- 
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tion and the effect of mental and physical exertion be assiduously watched. 
A sympathetic insight into the child^s mind is of importance, and he should 
be encouraged to carry his difficulties, often of a sexual character, to the 
proper quarter for explanation and advice. In some instances change 
of scene and companionship are most useful. Where actual disorder occurs, 
attention to general health and cessation of mental work are imperative. 
In many cases a period of rest in bed is indicated. Attention to the amount 
and character of the food and to the action of the bowels is always important. 
Symptoms must be treated according to their character. Analytic investiga- 
tion of the patient’s mental make-up may be of immense help. 

Menstruation 

Etiology. — Symptoms are more likely to occur in those predisposed by 
heredity or by the possession of a nervous diathesis than in others. What 
precisely may be the process by which the nervous system is afiected by 
menstruation is unknown, but here, as elsewhere, auto-intoxication haa been 
suggested. It has been supposed that by the flux a toxin is eliminated ; and 
if the eliminating process be in some way imperfect, the retention of the 
poison may produce symptoms. In support of this hypothesis it has been 
found the toxicity of the serum of the blood is increased just before the 
commencement of the catamenial }>eriod. An upset of endocrine balance 
should be remembered as a jjossible cause. 

Sjrmptoms. — Some alteration of mental characteristics may be observ^ 
in a certain number of women at the times of the menstrual flux. There may 
be merely a slight degree of heightened sensitiveness, irritability, capriciousness 
or apathy ; or quite a marked alteration of affective tone with depression or, 
on the other hand, with excitement, restlessness and loquacity. When still 
more pronounced, functional nervous disorders of an hysterical type may 
occur with some degree of confusion, impulsiveness or obsessions with strong 
tendencies to alcoholism, sexual satisfaction, theft or suicide. So severe, in 
rare instances, may the symptoms become, that the attack may properly be 
called one of confusional insanity. Hallucinations may arise, while genital 
excitement may be intense. In some cases, instead of the usual agitated 
and restless reactions of the confusional state, there may be stupor. Symp- 
toms, whether pronounced or not, commence as the time for the appearance 
of the flux draws near, and last for an indefinite time during the flow or 
after it has ceased ; in some instances, with its appearance the symptoms 
abate. If there has been any confusion, the patient has subsequently a 
very indefinite notion of what occurred. Even in cases of amenorrhoea 
nervous or mental symptoms may obtrude themselves at the periods when 
the flux should have appeared. It should be remembered in any mental 
disorder, especially if acute, that symptoms are usually more pronounced 
during the catamenia and for a few days before and after the flow, or if there 
be amenorrhoea, at the times when the catamenia should have begun. 

Treatment. — The only known way to combat these evils lies in endeavours 
to raise the general health standard. Constipation is exceedingly common, 
and is also the most usual local cause of menstrual disturbance. Measures 
against it may be adopted even in the presence of a denial of its existence, 
for it is astonishing how many women are found to be constipated who aUege 
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a reguJar action of the bowels. The question of food is also important, and 
it is again surprising how many women maintain that their absurdly small 
intake is sufficient. Rest at about the time the period is expected is of great 
importance, and small doses of bromide, for instance gr. v, three or four 
times a day, are most useful. Some have found ovarian substance of value. 
Remembering that even the severest symptoms are usually only of a few days’ 
duration, arrangements may be made for the treatment of the patient at home. 

Mekopause 

Mental symptoms, sometimes of a severe character, may be associated 
with the menopause. This process of involution, indicating the termination 
of the individual’s biological function of child-bearing, appears, in the predis- 
posed, to be even more of a strain than the process of evolution associated 
with puberty. It may perhaps be supposed that the stress is now upon an 
organism less able to bear up against it. Certainly, in many instances, the 
excessive loss of blood must in itself be a cause sufficiently exhausting to 
produce nervous and mental symptoms. Auto-intoxication has in this 
case also been advanced as an explanation of the condition. 

Symptoms.— Symptoms are as a rule those associated with exhaustion. 
Headache, backache, feelings of weariness induced by but a slight amount of 
exertion or even by none at all, depression and irritability, are almost the 
natural accompaniments of the menopause. Hypochondria, jealousy, 
various unreasonable apprehensions, obsessions, devotional excess, erotism 
and even obscenity of conduct have all been noted. Melancholia and con- 
fusional insanity may be quite definitely present, while delusional insanity 
with hallucinations of genital sensations suggesting assault, rape and preg- 
nancy may commence at this time. 

Course. — The course of the symptoms, if slight, or if those of confusional 
insanity, is of some months’ duration and terminates in cure. If the 
symptoms be those of melancholia, the course is likely to be longer and may 
become chronic, while if they be those of delusional insanity, chronicity may 
almost certainly be expected. 

Treatment. — Treatment should be directed towards the prevention of 
excessive haemorrhage and the mitigation of the exhaustion which may 
ensue upon it. Plenty of good food, rest and sleep are of great importance. 
Removal from home surroundings is generally desirable. 


DISORDERS ASSOCIATED WITH CHILD-BEARING 

Mental disorders may occur during pregnancy, at or shortly after parturi- 
tion, and during lactation. 

Disorders op Pregnancy 

iEtiology. — A family history of nervous and mental disorders, of 
alcoholism or of epilepsy, is frequent. In some instances the mothers of 
patients have suffered in a precisely similar way. In the personal history 
of the patient albuminuria, alcoholism or other intoxication, emotional 
shock, worry and overwork may appear as possible causes. The incidence 
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is greater upon ptimipar», upon the unmarried and upon women over »30 
than upon others. Some women seem to have an inexplicable idio&yncra.sy 
for mental breakdown in connection with child-bearing. In one class ol 
case, there seems no predisposition by heredity or otherwise and the cause 
would appear to lie in the pregnancy itself or in some condition such as 
emotional stress, overwork or a toxic or infective state occurring during it. 
In another class of case, predisposition is marked, intoxication, infection or 
circumstances of an exhausting nature are absent or not plainly present, 
and the affection may be regarded as one occurring in n predisposed person 
and excited by the pregnancy. 

Symptoms. — That pregnancy is a time of nervous instability is well 
known, and many women while in this state exhibit initability, impulsivity, 
religious or sexual excitability, or absurd and extravagant tastes and desires 
entirely foreign to them at other times. More pronounced mental symptoms 
are, however, present in some cases. Where there seems to be no predis- 
position the symptoms are those of confusional insanity. Sleeplessness 
generally precedes the more acute symptoms, which consist of restlessness, 
agitation, anxiety, loss of bearings in space and time, and hallucinations, 
sometimes pleasing and sometimes terrifying. Conduct may be violent 
or sexually licentious, or both. Such symptoms vary in intensity’ and length 
of duration and sometimes get better before or at parturition. Where 
predisposition is marked, the symptoms may be those of mania, melancholia 
or a mixture of both. The melancholia is usually of the simple type, but 
may occasionally be of the delusional kind with delusions of ruin, of un- 
worthiness, sinfulness, jealousy or love. These symptoms have a march 
which seems independent of the pregnancy, and which lasts beyond it. 

Treatment. — Treatment of cases due to exhaustion, infection or intoxi- 
cation consists in elimination or neutralisation of the cause and in regula- 
tion of sleep, rest, food and the bowels. The. treatment of cases not appar- 
ently due to such causes can only be symptomatic. The problem as to the 
desir^ibility of artificially terminating the pregnancy may have to be faced, 
and its solution must depend upon the physical state of the patient and the 
extent to which the pregnancy may be regarded as an essential and con- 
tinuing cause of the mental disorder. 

Mental Disorders of Partuiution and the Puekpbhium 

Symptoms. — The symptoms of excitement occurring immediately before 
or during parturition as a rule pass away when the child is born. More 
rarely they persist for some weela. A more common variety of puerperal 
insanity commences in the second week after parturition. The tempera- 
ture rises, the skin becomes dry and hot, the pulse rapid, the bowels con- 
stipated, the tongue furred, the lips dry and the eyes bright. The patient 
complains of headache and of feeling ill. The lochia may become foul, 
with local manifestations of infection. The urine often contains albumin, 
while the amount of urea is diminished. Agitation, anxiety and restlessness 
soon appear, and are associated with varying degrees of confusion, amounting 
even in some cases to acute delirium. Hallucinations are often present. 
The symptoms of cases in which there is no local infection and in which 
exhaustion from loss of blood or from the general strain of parturition appears 



DEMENTIA PR.«!COX 1727 

to the exciting caiide are precisely the same, save that fever and other 
such signs of infection ate not present. 

Course.— The above symptoms may last a few weeks, or even months, 
and then gradually pass ofi or leave the patient stuporose for a further period. 
Occasionally death occurs from the severity of the toxeemia or from exhaus* 
tion, and at times the symptoms become chronic and in a few cases suggest 
dementia prcecox of the catatonic type. 

Treatment. — In the cases of initial excitement labour should be expedited 
under chloroform and sedative measures adopted. In cases due to toxastnia 
the essential treatment is that of the toxic focus, and to place the patient in 
the best possible position to resist the action of the toxins. In cases due 
to exhaustion, measures should be taken such as those suggested in the 
treatment of the exhaustion psychoses. 

Insanity of Lactation 

Symptoins of mental disorder occurring during the period of stickbng 
are almost always due to exhaustion, when feeding has been carried on too 
long or because the patient was not fit to undertake the work in the first 
instance or owing to lack of sufficient nonrishment. The symptoms are 
those of confusion, either with or without hallucinations. The patient may 
show an aversion for her child, and precautions should be taken againi^t 
both infanticide and suicide. The physical state is one of asthenia and 
there is probably much loss of weight. 

Course. — Tlie course is rather more prolonged than in puerperal insanity 
and [rroportionately rather fewer cases get better. 


DEMENTIA PK.ECOX ; ADOLESCENT INSANITY ; SCHIZO- 
PHRENIA ; FOLIE DIBCORDANTE 

Definition. — A mental disorder commencing in a large majority of 
cases during juvenility and early adult life ; sometimes running a regu- 
larly progressive coarse and sometimes irregularly with exacerbations 
and remissions; whoso most salient symptoms are a diminution of the 
emotions and will, and which, as a rule, terminates in general mental 
enfeeVdement. 

.£tiology. — The symptoms of dementia prmcox most usually first make 
tlieir appearance between 15 and 30 years of age. They may, however, 
appear much earlier, about the beginning of the second dentition ; or much 
later, at the time of the menopause. The adjective prcecox must not, there- 
fore, be taken to imply that the disorder is one only occurring at a period 
of life when dementia might be regarded as precocious in its appearance. 
It affects both sexes equally. 

A family history of dementis prsecox or of other sorts of mental and 
nervous diseases is common. In some instances the disorder affects several 
members of the same generation. If dementia prsscox be likened to such an 
affection as, for instance, Friedreich’s disease, it might be regarded as h 
developmental failure ; for this view anatomical evidence has been brMgbt 
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foirward. But whether or not there is an initial weakness or mal-arrange- 
ment of the neurons, occasional events, such as infections, auto-intoxications, 
emotional shocks, excesses in intellectual work, masturbation and venery have 
in many cases immediately preceded the first appearance of the symptoms 
of the disease. The internal secretions of testicles or . ovaries, regarded as 
defective or excessive in amount or abnormal in quality, have been suspected 
to have an influence in its production ; and, on the other hand, regardless of 
somatic influences or structural peculiarities, tlie guilt has been laid at the 
door of emotionally toned groups of ideas, named complexes, mostly, if 
not entirely, of sexual origin, forced out of consciousness by a process of 
repression, and in this abnormal situation exercising an influence sometimes 
productive of symptoms of psychasthenia, sometimes of hysteria and some- 
times of dementia prsecox. The trend of thought of patients suffering from 
dementia prsecox seems to be of a particularly introspective character. A 
process similar to day-dreaming goes on, but is carried to excess along 
abnormal lines. By a diminished interest in the environment and by the 
development in its place of a world of phantasy, refuge would appear to be 
instinctively sought from the conflicts and failures of actual life. 

Pathology. — Macroscopically pachymeningitis, congestion and exuda- 
tion have been described. Often there are no abnormal naked-eye appear- 
ances. Degenerative changes in the cortical cells, as swelling, dislocation 
and atrophy of the nuclei, chromatolysis, fatty and pigmentary degeneration 
of the cell-bodies are usual, especially in the case of the cells of the deeper 
layers. Quantitatively the cells are reduced. The cell processes forming 
the association fibres exhibit degenerative changes : the neuroglia is increased. 
These appearances are occasionally associated with vascular alterations, 
and may then possibly be regarded as secondary to an inflammatory or 
toxic process; but, on the other hand, the vascular system may be quite 
normal, and the appearances may then suggest a primary neuronic degenera- 
tion. Similar lesions of the cerebellum and spinal cord have been described. 
The testicles show an increase of interstitial tissue, shrinking of the tubules 
and diminution of the spermatogenic cells. Analogous changes are found 
in the ovaries. 

Basal metabolism has been found to be reduced by about a quarter in 
half the cases of dementia prsecox examined from this point of view. 

Symptoms. — The childhood of patients is often, from a medical point 
of view, quite uneventful. On the other hand, there may have been unusual 
brilliance and precocity, either general or of some particular faculty, or the 
child may have been reserved or shown some special characteristic, as ex- 
cessive or defective emotionalism. 

Symptoms as a rule develop very insidiously, and are very likely to be 
attributed to laziness and want of goodwill rather than to disease. The 
patient’s power of attention seems to fail, intellectual effort becomes difficult, 
there is a lack of interest in things formerly entertaining, and this is especially 
noticeable in a diminishing display of affection or a. hostile note in his attitude 
towards members of his family. Variations of humour of inadequate causa- 
tion are frequent, the patient being inordinately angry or pleased about 
trifles ; sometimes he is absurdly obstinate and sometimes absurdly docile. 
Purposeless laughter or crying, the continuous reiteration of certain words 
or phrases, grimacing, mannerisms and extravagant behaviour suggesting 
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a desire to attract attention or to be humorous ; leaving home and wandering 
from place to place for no reason or for some very silly one ; the expression 
of ideas of grandiosity, persecution or religious extravagance, or assaults 
on others or attempts at suicide on absurd grounds, are all symptoms which 
may definitely draw attention to the patient’s mental condition. In other 
cases the disease may have a far more rapid onset with neurastheniform or 
hysterical symptoms, or with those of mania, melancholia or confusion. 
In any case, with the disordered conduct and with the expression of morbid 
notions, there will probably be found the somatic symptoms of anorexia, 
constipation, loss of weight, anaBmia, headache, insomnia and occasionally 
elevation of temperature. 

llysteriforin and epileptiform convulsions are not uncommon in the early 
stages. In some cases apoplectiform seizures with subsequent aphasia and 
hemiplegia occur. The palsies are, as a rule, transient and in this respect 
resemble those of general paralysis of the insane. In a few rare cases, such 
seizures have been the first symptoms of the disease. 

Physical signs are often, but not invariably present. General sensibility 
and that of the special senses often appear diminished, though it always 
remains doubtful wliether patients do not in fact feel quite acutely, though 
psychic inhibition prevents them from showing that they feel. The mechanical 
excitability of the muscles and nerves is sometimes increased. The tendon 
reflexes are usually increased and the cutaneous diminished. In catatonia, 
and occasionally in other forms, muscular rigidity is present. The pupils 
are usually dilated and sometimes display a transient irregularity and de- 
formity of contour : they are not infrequently sluggish in their reaction to 
various degrees of light and to other nervous and mental influences. The 
paradoxical reflex to light may be present. Cyanosis and coldness of the 
extremities are common. (Edema of the dorsa of the hands and feet and 
of the cheeks is sometimes found. Over the oedematous areas there may 
be superficial erosions. Dermographism has occasionally been observed. 
The pulse-rate is variable, sometimes low, sometimes high and sometimes 
alternately high and low. The blood presents the appearances of a chlorotic 
type of aruemia so far as the red corpuscles are concerned. In the acute 
stages there is a moderate leucocytosis, the increase being chiefly in the 
polymorphonuclear and the large mononuclear corpuscles. With an ap- 
proach to recovery the blood count tends to approximate to the normal. 
In stuporose states a lymphocytosis and an increase of eosinophil cells occur. 
In females the menstrual flux is suppressed or at any rate irregular. The 
menopause occurs early. The quantity of urine is slightly diminished. 
The excretion of chlorides is increased, of phosphates remains normal and 
of urea is diminished. Albumin is sometimes found. The excretion of 
methylene-blue is retarded. 


Hebephrenia 

Definition. — Etymologically the term means the insanity of youth and 
is expressive of nothing else than adolescent insanity. There are, however, 
varieties of dementia pr©cox, and hebephrenia is conventionally used as 
the name of one of them. 

Symptoms. — Symptoms commence in the majority of cases during juven- 
109 
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ility or early adult life and in a small number of cases in childhood and middle 
age. The onset may be by scarcely perceptible stages, the patient slowly 
becoming idle, obstinate and indifierent and displaying symptoms of general 
ilbhealth^nd failure in nutrition. On the other hand, the earlier symptoms 
may simulate those of hysteria. As the disorder progresses, symptoms of 
confusion develop and the patient’s ideas of his relationship with time and 
space become muddled. He may by word or action express delusions alike 
absurd, puerile, vague, transitory and not systematised. These may concern 
his body which he believes to be changed in some way ; or his personality has 
become altered ; or they may be persuasions that he is guilty of some crime, 
persecuted, or is wealthy and ot importance, or may turn upon religious 
or sexual matters. Masturbation is commonly practised with great fre- 
quency and, if possible, unrestrained intercourse with the other sex is obtained. 
Hallucinations are frequent. The result of the delusions, the hallucinations 
and the confusion may be seen in restlessness and agitation. With such 
symptoms there may also occur grimaces, attitudinisation, mannerisms, 
the frequent performance of some apparently purposeless movement or 
series of movements, the constant repetition of words and sentences, senseless 
laughter, impulsive violence and emotional emptiness which in general 
characterise dementia praecox and which in part differentiate hebephrenia 
from confusional insanity occurring in young persons. The suggestibility, 
stereotypy and negativism which will be dealt with under catatonia may 
also be present in hebephrenia. Symptoms such as these may last for years 
or may in some cases remit or intermit. As time goes on the pUtient appears 
to get more and more demented, loses touch with the outside world and lives 
the mere passive life of the vegetable rather than the more active one of the 
animal. The degree of dementia as estimated by loss of memory and power of 
ideation is difficult to estimate, since from time to time the patient may show 
signs of an intelligence whose existence would otherwise scarcely be suspected. 
The mental faculties passing under the names of affectivity, appetency and 
will do not, however, after the earliest stages give evidence, even occasionally, 
of their existence. It is because of this peculiar and partial incidence upon 
the mental functions that the terms “ folie discordante ” and “ schizophrenia ” 
have been suggested as appellations alternative to dementia prsecox. Some 
authorities describe a “ simple ” form of dementia prsecox and mean thereby 
a condition in which there is a slow decline of capacity, commencing at the 
time of juvenility, and not marked by the more striking symptoms of mental 
disorder described under the above heading of hebephrenia. 

Catatonia 

^mptoms. — This variety of dementia praecox may commence in the same 
ways as hebephrenia, or occasionally with stupor or one or more of the 
symptoms now to be described or, more frequently, with such symp- 
toms conjoined with those described as peculiarly characteristic of hebe- 
phrenia. 

One of the moat striking of these symptoms is negativism. In this there 
is what appears to be a pig*headed opposition to actions suggested to the 
patient for performance. He declines to get up from or to go to bed ; to dress 
or to undress ; to eat or indeed to do anything unless he is compelled by 
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superior force. This resistive attitude extends in some cases to an opposi- 
tion to the patient’s own needs — for instance, he will not go to stool, or pass 
water, even though such actions would appear imperative. As a further 
extension of this attitude the patient will sometimes not only decline to carry 
out what is required of him but proceeds to do the exact opposite. As an 
explanation it has been suggested that negativism is a defensive measure on 
the part of the patient to hinder the operation of an external influence upon 
his own personality. The next most pronounced symptom is suggesti^ 
bility. This may or may not b(i curiously mixed with negativism, though 
superficially the two states are very different. Jn it there is a tendency 
to accept and to act upon any suggestion coming from without. Patients 
are slavishly obedient. The limbs are as pliable as wax and preserve any 
attitude imposed upon them. Movements seen, or noises heard by patients, 
suggest imitation and they will adopt the poses or movements of those about 
them (echopraxia) or repeat words and sentences (echolalia). It may, how- 
ever, be noted that it is only the suggestion to perform more or less futile 
or indifferent actions which is accepted. Suggestions to carry on useful 
lines of conduct are ignored. Stereotypy is another common symptom, and 
patients will take up some attitude, or repeat some movement, word or 
sentence perhaps for hours together. 

In bed a catatonia patient may lie tightly curled up or on the flat of the 
back with limbs rigidly extended and the head uncomfortably raised from 
the pillow. When up, the patient remains in some one attitude, kneeling 
or standing on one leg, or on tiptoe, or he sits on a chair in an odd or uncom- 
fortable-looking attitude with his arms in some favourite position, perhaps of 
contortion, and his face set in an expression of fatuous pleasure or depression 
or contempt. If the patient walk it will probably be up and down a short 
length of ground or round a small circle and perhaps with an odd mannerism 
of gait. He may walk on his toes, or on his heels, or effect progress by a 
aeries of hops, by alternate long and short steps or by a step something like 
that of a polka. If asked to shake hands, he will do it with a sort of 
diffidence, without an answering pressure, the elbow being kept to the side 
and the hand and fingers extended. If the patient says anything at all, he 
will probably repeat words and sentences which seem to have no reference 
whatever to the actualities of his situation (verbigeration). He may invent 
neologisms, or words composed of the senseless juxteposition of the syllables 
of words really in use. At times the patient is quite mute for months or 
years. The handwriting is often strange and affected. Flourishes and 
hieroglyphics are frequent. Words and sentences are repeated and under- 
lined. In a few rare cases the letters are so formed that the writing can 
only be read in a mirror. The written matter is often surprisingly good, and 
does not indicate such a degree of mental deterioration as might be expected 
from the patient’s general conduct. If asked for an explanation of their 
oddities patients often cannot account for them or state they are compelled 
to perform them. Emotional indifference or apathy, absence of feeling for 
relations and friends, for propriety and decency, diminution of spontaneous 
aud voluntary attention, and absence of will coexist in the early stages, 
and often for years, with a high degree of intelligence and with intact 
memory. After some considerable time, perhaps amounting to many years, 
the appearance of dementia is more established and the capacity for intel- 
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lectual effort and memory of reproduction seem seriously diminished or 
indeed abolished. 

Course. — The course of catatonia is a long one. Patients may continue 
in the same state for years. At times symptoms abate and the patient 
seems to wake up. His memory of conservation and his intelligence may ^ 
found during a remission not to have been impaired. There are in catatonia 
occasional phases of agitation and with them an increase of grimaces, absurd 
actions and verbigeration. Occasionally there may be impulsive destructive- 
ness or violence. 

Paranoid Form 

This form commences at the same time of life as the other two or perhaps 
a little later. 

Symptoms. — The onset is rapid, and the delusions which are a marked 
feature and give this variety its name, at once attract attention. They 
may be hypochondriacal, perhaps with ideas of bodily change into some 
foreign substance, or into some, animal, of persecution, sinfulness, financial 
ruin or grandeur. They are generally accompanied by liallucinations of 
the various special senses. The delusions are more fixed than those met 
with in hebephrenia and tend to systematisation, but they are not so fixed 
or so systematised as those of chronic delusional insanity. At first, the 
delusions and hallucinations produce agitation, depression, exhilaration or a 
trance-like state and, according to the dominating idea of the moment, 
the patient will probably conduct himself with arrogance, shrinking timidity, 
or with suggestive coyness or as if in ecstasy, but emotional activity soon 
passes and leaves behind indifference. At this stage, or earlier, such evidences 
of automatism as stereotypy, verbigeration, grimacing and mannerism will 
aiJpear. Dementia ensues after a very var\dng period. 

Course. — Dementia priecox may begin with symptoms of one type and 
during its course those of another may develop. The advance in the severity 
of symptoms may be very gradual, without remission or marked exacerba- 
tion, or it may be rapid. In some cases, notable exacerbations are frequent 
and are followed by remissions, in each of which the patient is found to 
occupy a lower intellectual level than before. Whether gradually or after 
many exacerbations, the patient eventually arrives at a condition of 
apparently profound dementia, in which, however, there may appear from 
time to time evidences of a degree of memory and intelligence which suggest 
that the dementia is more apparent than real. Often after the subsidence 
of the more acute symptoms, the patient is found capable of some useful 
though humble employment. In other cases, the abatement of the severity 
of the symptoms is very great, and indeed total disappearance of symp- 
toms is not unknown. The term “ dementia in the title of the affection 
must therefore not be taken to mean that dementia is a necessary part of 
the disorder, or that the appearance of dementia always corresponds to real 
mental extinction. 

Treatment. — Where a child is known to be predisposed by heredity and 
his character or mental equipment is abnormal in some way, particular care 
should be taken over his education. Overwork, physical or mental, emotional 
excitement and the infections should be assiduously avoided, and the educa- 
tion of character such as to prevent the development of self-absorption, 
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vanity and introspection and to promote self-control and unselfishness. On 
the appearance of pronounced symptoms, or earlier if possible, the patient 
should^ be put to bed and every efEort made to improve the general health. 
The amount of food taken, the action of the bowels, the weight, and the 
length and quality of sleep are all most important matters to which atten- 
tion should be paid. Food should be ample and of high nutritive valre. 
Rest, diathermy and stryclmine appear to raise the rate of basal metabolism. 
It is well, however, to be cautious in the administration of strychnine if 
the patient is at all excited. Purgatives or aperients should at first be 
regularly given and until there is no doubt that the constipation, which 
almost invariably exists, has been relieved. No reliance should be placed 
on the patient’s reports as to the bowels, and the dejecta should be inspected. 
If the sleep be poor, hypnotics should be given, not with unthinking routine, 
but they and the dosage should be varied, and by experiment the minimum 
necessary dose which best suits the patient discovered. So far as possible, 
the patient should spend his time in the open air, his couch or bed being 
arranged in a garden, on a veranda or near an open window. Attempts 
at suicide, though infrequent, should be prevented by constant watching 
and the removal of everything the patient might use as a weapon against 
himself. If his bed be near a window on any but the ground floor, arrange- 
ments must be made to hinder him from throwing himself from it, and for 
this purpose light wire netting may be used. The length of time the patient 
is kept in bed should de})end on the progress made, but at least no harm 
will be done if he stay there for months. If improvement be obtained, 
convalescence should be prolonged and the patient only gradually permitted 
to increase his activities. At this stage, occupation therapy may be com- 
menced, and consists in getting the patient to learn some handicraft — for 
instance, sewing, knitting, basket-work, rug-making, modelling, gardening, 
or carpentry. In this way the emptiness of life, so marked a feature in 
the institution career of chronic patients, may be mitigated. In contrasting 
the condition of patients suffering from dementia prsecox upon whom constant 
individual attention cannot be bestowed with that of those who are more fortu- 
nate and have had the advantage of the guardianship of a good and wise nurse 
to themselves, it is difficult to avoid the conclusion that skilled individual 
attention has an enormous therapeutic influence. Patients so circumstanced 
can often, by the psycho-therapeutic influence of a healthy mind properly 
applied, be restored to at least a considerable degree of mental health and 
can be kept at that level. Unfortunately, few can afford such attention, 
while on the other hand a sufficiency of the qualities of patience, charity, 
knowledge and skill required in the nurse is rarely present in any one 
individual. The pity of a diagnosis of dementia prsecox lies in the thera- 
peutic hopelessness at once engendered thereby. Nevertheless, experience 
teaches that treatment on the lines above suggested does much to stay 
progress towards that mental degradation which too frequently is regarded 
with fatalistic resignation. 

The treatment of patients by the induction of malaria has been attempted, 
and in some cases temporary improvement has followed. The results, how- 
ever, have been less encouraging than similar treatment in cases of general 
paralysis of the insane. 

When dementia has apparently definitely set in, the somatic functions should 
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still be watched and regulated and attempts should be made to make use of 
such mental activity as may still be left. 

Paraphrenia . — Of late years the term paraphrenia has been introduced 
to indicate a mental disorder having resemblances, on the one hand, to 
paranoid dementia prascox and, on the other, to paranoia. During the 
early stages of paraphrenia it is impossible to distinguish between it and 
paranoia, but later on exaltation of self with delusions of grandeur are more 
markedly a feature of paranoia than of paraphrenia. The paranoic patient 
is, however, less aggravated and influenced by delusions of persecution than 
is the paraphreniac ; is somewhat more reasonable and controlled in his 
dealings with those he holds to be his persecutors and enemies ; and tends 
rather to halt at a certain stage in the development of his disorder than to 
pass, as does the paraphreniac, through increasingly extraordinary delusions 
and hallucinations to dementia. The paraphreniac, in contrast to the patient 
suffering from paranoid dementia praecox, does not show the emotional 
vacuity which is so marked a feature in the latter. 

The distinction in practice between paranoia, paraphrenia and paranoid 
dementia prsecox is often of extreme tenuity ; nor do descriptions found in 
literature present anything like clear pictures of decidedly separate morbid 
entities. It is perhaps for this reason that the conception of paraphrenia 
has met with less acceptance in this country than abroad. 


DELUSIONAL INSANITY 

Delusional insanity or paranoia is an affection in which delusions, gener- 
ally of very gradual growth, persist for long periods, usually until death 
or the patient’s mental extinction in dementia. 

Etiology. — In many cases, but by no means in all, there is a family 
history of mental or nervous disorder. The age at which symptoms manifest 
themselves for the first time is, as a rule, early middle life. Usually they 
appear quite insidiously, but occasionally seem to date from some bodily 
or mental stress. Some lind the cause of paranoia in reaction against 
inadmissible phantasies, the resulting self-accusation being diverted from 
the self and fastened upon others. Marked delusions occur in some cases of 
senility, but are not so fixed nor are they systematised in tlie same way. 

Pathology. — In cases of long standing in which dementia has occurred 
the brain shows degenerative changes. In many cases nothing of a morbid 
character has been found. 

Symptoms. — The basic mental characteristics of the patient, shared 
with many persons who do not become more pronouncedly morbid, are 
touchiness, a tendency to see in the words and conduct of others endeavours 
to alight him, suspicion, reserve and no small degree of vanity. Persons 
exhibiting these peculiarities are commonly enough met with in the ordinary 
business of life, and a certain few of them are recognised as eccentric, without 
being regarded as insane. In those about to suffer from delusions, these 
characteristics slowly become more marked. Whether as a result of illness 
or worry, or of those disappointments which are so common in early middle 
life and which blunt the edge of earlier hopes, or quite independently of any 
obvious cause, the patient develops vague feelings of something being amiss. 
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In seeking for an explanation, he may decide the feelings are due to some 
disorder of his alimentary or genital or other system, and a hypochondriacal 
turn may thus be given to his mental twist ; or, on the other hand, he may 
be suspicious that his relations with society, or with some group of society, 
or with some particular individual, have become warped through the agency 
of some one who owes him a grudge or has a mischievous and inexplicable 
desire to do him an injury. The patient becomes at once both more intro- 
spective and watchful of the behaviour of those with whom he comes in 
contact. He analyses what they do and say, and sees in trivial acts and 
words a meaning having reference to himself. People, he supposes, point 
at him or look at him with contempt, or smile as he passes or whisper to each 
other about him. To avoid these annoyances, the patient may frequently 
change liis residence, or leave home and wander from place to place, seclude 
himself or complain to the police. At this stage the vague feeling of being 
worried and annoyed by some one or other, who may be no more closely 
defined than as “ one *’ or as “ they,” becomes a more definite delusion of 
persecution by some body of persons, as, for example, “ the secret police ” 
or the Jesuits, or some one person upon whom the patient fastens as the 
author of his wrongs. Patients’ explanations of these fancies are often very 
ingenious, and such skill do they sometimes display that the detection of 
flaws in their arguments is most difficult. Not infrequently they induce 
ot hers to regard them as real martyrs. In most cases, hallucinations of 
hearing, taste, smell and general sensibility now develop, hsdlucinations of 
flight being extremely rare. The patient hears the voices of his enemies 
insulting him, the sound of their voices being conveyed to him in extra- 
ordinary ways, perhaps, for example, by wireless telephones. He may 
allege persons climb up to his windows at night, or hide themselves in the 
ceiling, for the sole purpose of worrying him with their insulting or obscene 
remarks. Some patients stuff their ears with cotton -wool to avoid hearing 
such voices. At times patients complain their minds are read and their 
most intimate thoughts are repeated aloud or that they are compelled to say 
words and sentences, usually obscene, put into their mouths against their 
will. Such a symptom goes by the name of a “ psycho-motor ” hallucination. 
Hallucinations of smell and taste are employed by the patient to demonstrate 
that his food is poisoned or an endeavour being made to kill him with 
noxious fumes. Hallucinations of general sensibility suggest to the patient he 
is being electrified or acted upon by some mysterious agency. Hallucinations 
in connection with the genital organs are frequent, and patients complain 
they are sexually assaulted or their organs are tampered with, perhaps with 
a view to rendering them impotent. They frequently invent words which 
they think descriptive of their state or of what they think is being done to 
them, and which consist of a curious medley of syllables derived from scientific 
terms. For instance, a patient may allege that he is being “ tortified ” or 
“ telepathrayed.” Having decided who are their enemies and the modes 
by which they are persecuted, patients proceed to defend themselves, some- 
times by flight and concealment and sometimes by the radical method of 
homicidal assault. This class of patient is the most dangerous of all. He 
has perhaps effectually concealed his disorder or at the least has avoided 
certification, has waited his opportunity and has cleverly elaborated the 
proposed attack. They are not as a rule suicidal, though some have been 
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known to kill themselves to avoid persecution, and some others with a view 
to putting their persecutors in the wrong. At a later stage the patient’s 
ideas as to his personality become changed in a grandiose direction. He 
opines his position in the social order has immensely improved, and he puts 
forward pretensions he is a king, or his wealth is enormous, or he has gathered 
up all power and wealth into his hands and is a god. Some explain this 
transition as a sequence of the ideas of persecution, the patient imagining 
that one so much persecuted and thought about as himself must necessarily 
be some one of very considerable importance. As time goes on the hallu- 
cinations appear to become less well defined. The patient may continue to 
talk of his wrongs and the tortures which are inflicted upon him, but he appears 
to do this as a habit and to take them as a matter of course. 

Course. — It remains a moot point whether or not delusional insanity 
always terminates in dementia. In many cases, intelligence of a high order 
remains for many years, and in i^s possession the patient dies of some physical 
disorder. In others, there arises a slowly progressive deterioration, and this 
is perhaps more likely to occur in those cases in which symptoms appear 
earlier than is usual and in which systematisation is not much elaborated. 
In any case the course of the affection is very prolonged. Very few cases of 
recovery are on record, and as a rule it lasts as long as the patient lives. 
Remissions and exacerbations are frequent, the latter often being provoked 
by some accidental illness or some real cause of worry and anxiety outside 
the delusional system. 

The above description is an outline of the most common form of delusional 
insanity. In some cases the delusional system centres round the patient’s 
own body and the fancied disorders of its various systems. He may allege 
he has cancer, tubercle, syphilis or some obscure affection which cannot 
be diagnosed. Whatever the disease, the patient becomes absorbed in its 
supposed symptoms and can talk and apparently think of nothing else. 
Doctors, charlatans, and various “ cures ” are tried one after the other, but 
the patient remains convinced that no one understands his complaint and 
no one can do him any good. 

In other cases, religion forms the basis of the disorder. The patient may 
announce himself as a prophet or the founder of a new religion, and may 
regard his hallucinations as evidence of divine revelation. The litigious 
paranoiac brings suit after suit in the courts against those who he supposes 
have aggrieved him : no decision of any sort ever satisfies him. The political 
paranoiac has firm belief in some nostrum he is convinced will set right the 
wrongs of sonie section of society. Delusions in the field of love are apt to 
be a most serious annoyance to the object of the patient’s affection. The 
patient by letter- writing, presents and personal attention becomes such a 
pestiferous nuisance that the assistance of the police has to be invoked. In 
other cases, the patient erroneously believes himself or herself to be the 
object of some unfortunate person’s love, and may seek police protection 
from an anticipated abduction by some one who may even be ignorant of 
his or her existence. Delusions of jealousy may be the most marked symp- 
tom in some cases, the object of suspicion being liable, if he bestow a casual 
glance on any other woman than the patient, and even if he happens to 
sit next to one in a church or theatre, to torrents of abuse. 

Treatment, — The child of suspicious and touchy character requires 
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especially careful educational handling. Judicious training in the society of 
those of his own age and a little older, healthy competition by which he will 
find his level in work and play, and lessons which will teach him to unbosom 
himself and not to nurse his grievances, real or supposed, will all assist to 
form a point of view little favourable to the growth of delusions. On the 
other hand, it must be remembered, many a child of sensitive disposi- 
tion retires into himself when exposed to the not too kind society of his 
school-fellows, and from that retirement may never emerge unless taken 
in hand by an adult who understands him. It is in such a defensive 
position the soil is prepared for seeds which may afterwards develop 
into delusions. 

In tlie early stages of the disorder something may be done by analysis 
and tactful influence to neutralise the morbid bent of the patient’s character, 
but when the delusional system has become established little avails to over- 
throw it. So long as the patient’s behaviour is not a nuisance to society 
and harmful to himself, certification is not indicated, but on the smallest 
sign that the patient feels resentfully towards any person or body of persons 
whom he regards as hostile to him, it is as well to certify, seeing that the 
step between such resentment and retaliation is but a short one. In this, 
as in all mental disorders, careful attention to the physical health is of 
importance. 


IDIOCY ; IMBECILITY ; FEEBLE-MINDEDNESS ; MORAL 
IMBECILITY ; DEGENERACY 

Definitions. — The following definitions of idiocy, imbecility, feeble- 
mindedness and moral imbecility are derived from the Mental Deficiency 
Act, 1913. They were made for the purposes of the Act, and are convenient 
and as correct as any hitherto alternatively proposed. 

Idiots are persons so defective in mind from birth or from an early age 
as to be unable to guard them.selves against common physical dangers. 

In imbeciles, the mental defect, existing from birth or from an early age, 
does not amount to idiocy, but renders them incapable of managing them- 
selves or their affairs, or of being taught to do so. 

Feeble-minded persons are those whose mental defect has existed from 
birth or from an early age, but does not amount to imbecility, yet is so 
pronounced as to require care, supervision and control for their own pro- 
tection or that of others, or, in the case of children, are those who appear 
to be permanently incapable of receiving proper benefit from instruction in 
ordinary schools. 

Moral imbeciles are those who from an early age display some permanent 
mental defect, coupled with strong vicious or criminal propensities, and on 
whom punishment has had little or no deterrent effect. 

The Mental Deficiency Act, 1927, more closely defines “ mental defective- 
ness” as a condition of arrested or incomplete development of mind existing 
before the age of eighteen years, whether arising from inherent causes, or 
induced by disease or injury. 

The classification of the first three states obviously merely consists in a 
useful grading of mental capacity, persons presenting a total or an almost 
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total absence of intelligence being called idiots ; those with ru^liinentary 
intelligence, imbeciles, and those with yet a larger amount of intelligence, 
feeble-minded. 

iEtiology» — The causes of mental defect may be conveniently divided 
into those operating before, at the time of, and after birth. 

A family history of mental or nervous disease and especially of epilepMV 
is very common Consanguinity of the parents has been supposed to be a 
cause, and it might be as well, with a view to the elucidation of the 
supposition, that a study of the products of incestuous unions should be 
systematically undertaken. 

Alcohol and other intoxicating agents, operating in cither parent or in 
both, Before or at the time of conception ; infections, esp ecially sy phili s, 
inTei ther pare nt at the time of oonceptioh or inTEelmother during gestation ; 
and em otion al shock, worry, accident, physical disease or alcoholism of the 
mother while pregnant, are alf jaHeged causes. The Wassermann reaction 
is 80 frequently found to be positive in the mentally defective, that it seems 
probable syphilis plays an even more important part than has hitherto 
been suspected. 

At the time of_birth, prolonged labour, and other anomalies of parturition, 
and the use oifTorceps appear in some cases to have halT a disastrous efiect 
upon the cerebral cortex of the child. 

After the birth of the child, infections or accidents associated with con- 
vulsions, meni nfflti s and encephalitis seem to arrest a development which 
untir theiTBad proceeded normally. The hydrocephalic variety occurs as the 
result of imperfect circulation of the cerebro-spinal fluid, whereby it is col- 
lected and dammed up in the ventricles of the brain or upon its surface within 
the meninges, and by its pressure interferes with proper development. This 
imperfection of circulation is due to closure of the foramina between the 
various spaces containing the fluid, in some cases brought about by inflamma- 
tion and in others by congenital defect. In the case of endemic cretinism 
climate, soil, character of the water supply, bad hygienic surroundings, 

^ heredity and consanguinity have been assigned as causes. There is no doubt, 
^ince the improvement of sanitary conditions in some of the districts in which 
cretinism has been endemic, that the incidence of the disease has been less. Jn 
^ > sporadic cases, alcohoHsm^ syphilis, tuberculosis in the parents and infections 
{of the’^mbtEer during pregna-ncy are alleged causes. It has been conjectured 
/ ^hat in some cases a i Svroid itis has occurred during an infection and this has 
r ea\jted i n subsequent atrop^ of the gland. 

■ ' "Tin ihe Mongolian type of idiocy, syphilis and tuberculosis in the parents, 

, and emotional shocks, frights, worries and ill-health occurring to the pregnant 
f mother have been presumed as causes. This type appears accidentally in a 
family in whom there is no history of nervous or mental disorder. The 
affected children are often among the younger members of large families, 
the mothers being somewhat advanced in life. Hence uterine^ exhaustion 
has been proposed as a cause. 

Pathology. — The shape of the skull varies. It may be acrocephalic, 
platycephalic, plagiocephalic, soaphocephalic, macrocephalic or microcephalic, 
the last form being the commonest. In some oases the sutures ossify pre- 
maturely, and in others either later than normal, or never. Except in hydro- 
nenhalus and in a few rare instances in which the brain is larger and heavier 
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iliaJi normal {hyperlrophic sclerosis), ita size and weight are diminished. Tlie 
hemisphenes are sometimes unequal in size, one being atrophied* In a few 
eases, an important part of the brain, as, for example, the corpus callosum 
or the central masses of grey matter, is absent. There may be hydrocephalus 
or porencephalns, that is, a cystic degeneration of the cortex, or scattered 
nodules of sclerotic tissue, of the size of filberts ; or certain of the gyri may be 
small or absent and the sulci between them wide and deep. The grey 
matter may be unduly hard or unduly soft, and there may be signs of a past 
meningitis or encephalitis. Histologically, the nervous tissue cells are 
rediued in quantity and degenerate in quality, while the fibrous tissue 
elements are increased. 

In amaurotic family idiocy the anatomical changes are those of a primary 
degeneration of the cell bodies of the cortex, the most completely affected 
parts being the interfibrillar protoplasm. 

In cretinism, ossification of the sutures of the skull is late and the bone is 
thicker than normal. The dura mater also may be thickened and more than 
usually adherent. The volume and weight of the brain are diminished and 
the cortex, corpora striata, cerebellum and medulla but ill-developed. In 
many endemic cases the thyroid is enlarged, with a superabundance of con- 
nective tissue, or cystic degeneration may be present. In other endemic cases 
and, as a rule, in those that are sporadic, the thyroid is atrophied and its 
glandular elements replaced by fibrous tissue, with a general proliferation of fine 
subcutaneous connective tissue : the walls of the blood vessels are thickened. 

In the Mongolian type the cerebral cortex is quantitatively diminished 
and its structure is less complex than normal. The cortical cells are less 
thickly set. The sulci are not so numerous. The cerebellum, medulla and 
cord are likewise diminished in size. 

Symptoms. “The most profoundly affected idiots are mindless. Their 
.special sen.se8, when presentr—for they are often defective or absent — convey 
impulses which are not transformed into perceptions ; in other words, there 
is no mind to refer sensations to external objects. No judgments, even of the 
most elementary sort, are formed. There is no liking, disliking, memory or 
de.sire. Tlie instincts of tlie brute are absent. Patients such as these 
are inca])abhi of sitting up or walking, and taking food resolves itself into 
a rellex act wliioli occurs wlieii a foreign body stimulates the mucous 
membrane of the tongue and pharynx. They are completely incontinent ; 
often congenitally deformed, rickety or suffering from hemiplegia, diplegia 
or paraplegia. Rumination, athetoid movements and meaningless noises 
form their only modes of activity. The face is expressionless or foolish- 
looking, the lips not properly opposed and saliva dribbles from the mouth. 
Strabismus, cleft palate, hare-lip and anomalies of trunk, limbs and genitals 
are frequent. Such patients do not develop and die early. In rather less 
extreme cases, patients after a time recognise their attendants and dislike to 
be absent from them. They may, perhaps, be taught to control the bladder 
and the rectum and to feed themselves. They may have preferences as to 
their food, and even be able to say a few words or sentences. Beyond these 
few likes and activities, there is no evidence of mental function. In some 
patients, sexual instincts are early developed, and they will masturbate, 
display their genital organs in public, and run after members of the opposite 
sex quite shamelessly. The temper is often easily roused and conduct may 
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be violent. Many are epileptic. In a few cases, amidst a desert of mental 
sterility, some one faculty, as for music, or arithmetic, or memory, is found to 
be abnormally well developed. 

The addition of various faculties and improvement in their quality may 
result in the higher grades of imbecility and feeble-mindedness and it is 
unnecessary here to describe these in detail. Some imbeciles have sufficient 
faculties to enable them to be converted by education into harmless and 
happy members of institutions for their like, or even of their own families, 
whife the feeble-minded may be taught some simple occupation and so may 
become not wholly economically useless to the community. 

Intelligence tests have been devised for the purpose of comparing tln^ 
mental state of defective children with a standard of attainment ascertained 
by experience to be approximately correct for the normal child. Essentially 
the tests consist in attempts to measure the powers of percc}>tion of the 
defective child, his capacity to assimilate the rudiments of scholastic educa- 
tion, to perform actions more or less complicated, to solve very simple 
problems and to develop elementary abstract ideuvs. S<'ts of questions and 
problems are arranged in order of increasing difficulty, the most easy being 
those which should be answerable by the normal child of three or four. If 
the child cannot answer the set of questions proper to his age, but can only 
deal with those proper for a younger child, he is set down as Ixdng of a mental 
age by so much less than his real age. His development is at any rate 
regarded as delayed. 

Mongol Type 

In this type the palpebral aperture is narrow and almond-shaped and its 
lo ng axis is directed downwards and inwards, while at its internal corner the 
epicantbic fold oT skin concealing the caruncle is evident. The nose is snub 
with the root flattened out, the malar eminences are advanced and the skin 
over thena red. The oral aperture is small, but the lip s lar ge. The tongue is 
la rge and^rugose and tends to protrude. The upjw parts of the ears over- 
h ang tEe^wer . The head is smalf^nd r 9 ynd anolhe sutures often remain 
patent! The arch of the palate is high and na^ow, witlPa median groove. 
The teeth are usually "caiious and may be placed abnorTnalTy! The signs of 
rick ete are often present. The abdomen is pendulou8~and protuberant. The 
hanj^ and feet arc sj^rt, broad anJ^tJuck, the Angers taper and the little 
Anger is often ladial ly defl ected. Ligaments arouiid’ joints are slack. The 
are small. Congenital cardiac lesions are common, 
pbe degree of me nfar'de^ency is pr mdlifid, thougli the patients tend to 
|sliow a little more^aSection tn^"^ other and are less irritable. 

rDevelopmeiiF is^^vef^slbw and death usuallj occurs early, often frorn 
tuberojcdosis. 

Cretin Type 

The arrest, of development occurring in this type is probably due, for the 
most part, to th yroid insufficien cy. This gland is occasionally^ enlarged, but 
in mqgt^gi^es art . The mental condition varies and there is more or 
less idiocy, imb^ci^^ fee ble-minded ness. The head is generally large, 
especially in the qcoipirti region. The face is podgy in appearance, the root 
of the nose being Hattened, the eyelids puBy and obscuxingJihejByes, the lips 
thick and open and dribbling is common.’ The tongue is large and the teeth 



IDIOCY 


1741 


carious and ill-placed . The neck is short an d st ubby, and the auprarclavicular 
fo BSffiiin *^ fille d in or cony erte 51^to"^ pt^i,V<f?r^ The abdo men is large. 

The leg s arejcurved as in ri^^ .ta, ana the hands and feet large aKT^layed. 
The skin and h air are dr^ and h and the Tatter is spanty. Everywhere 
there is an oedematous appe arance, the feeling imparted to the finger on 
pressure suggesting, however, elasticity rather than the doughrlike yielding 
resistance of oedema. The extrenpLities are purple in colour and cold to the 
touch. The genitals are small. The respiration and pulse rates are slow. 

For the treatment of Cretinism, see p. 409. 

Amaurotic Family Idiocy (see p. 1478). 

Eviloia 

Under this term are included cases in which feeble -mindedness and 
epileptic fits occur in association \\ith adenoma sebaceum, fibrous^ nodules 
of tlie .skm, nodular sclerosis of the brain, and renaLtiTOOHs. 

Microcephalic Type 

The small size of the head is the outstanding feature. The face is like 
that of a monkey, and the ears are large and protrude laterally. 

Hydrocephalic Type 

The head is large and may be gigantic, the face remaining about the 
normal size. Patients may be of very good and indeed of normal mental 
development, but, in most instances, are defective. As a rule, some elemen- 
tary moral and social notions are present, but the will-power of patients is 
feeble and they are often absurdly vain. They are not long-lived. 

Mental defect is frequently associated with the hemiplegia, diplegia and 
paraplegia of infancy. Its grade varies widely and depends on the amount of 
damage the cortex cerebri has sustained. 

Treatment. — Treatment consists in patient and systematic endeavour 
to make the most of such mental power as may be present. Patients are 
roughly divided into the oducable and the ineducable, but it is undesirable to 
class them until some educative effort has been made by properly qualified 
persons. Even the seemingly most unpromising cases may in some instances 
have elementary notions of the control of the sphincters instilled into them. 
Others can be brought into some sort of rudimentary relation with the externa) 
world by laboriously teaching them such physical qualities as weight, rough- 
ness and smoothness, hardness and softness, colour and shape. They may be 
taught to learn the feel of the ground by their feet, of the upright position 
and of motion. Some may be made eventually to stand upright and even to 
walk. Similarly the hands may be educated so that the patient may feed 
himself, dress and undress, wash, use such simple tools as a broom or scrubbing 
brush or, in the higher grades, exercise some handiwork such as laundry work, 
basket- or shoe-making. It is seldom in the home circle that skill and time 
can be found for the conduct of such education, and patients have far better 
chances in special schools or institutions. The somatic health requires careful 
attention, and mental progress will largely be proportionate to the physical 
standard that can be attained. 
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Mobal Imbeciutv 

Symptoms. — Among the insane, improper and criminal conduct is 
frequent. It may be due to impulsiveness ; that is, as it is customary to 
expaiu the matter, to the operation of automatic centres acting indepen- 
dently of, and indeed perhaps in opposition to, the highest centres subserving 
judgment and will. In the automatism of epilepsy wc have the most striking 
examples of the achievement of complicated actions, even over considerable 
periods of time, in the seeming absence of the patient’s usual personality. 
In such a state crime of a complicated sort may be committed. In 
psychasthenia and other disorders, obsessive or imperative ideas which force 
themselves into the field of the attention and usurp it, may issue in action, 
perhaps of a criminal character. The 8y8tematised.delusions wiiicli occur 
most pronouncedly in chronic delusional insanity and to a less extent in 
confusional insanity and dementia praecox, may, for example, prompt the 
patient to rid himself of his supposed enemies Dy hoDj^igid^. The delusion 
of the melancholic that his family is hopelessly ruined, may lead him to 
murder its members to save them from the miseries of destitution and 
starvation. A sexual pervert may commit crimes in satisfaction of his 
abnormal tastes. An imtecile or feeble-minded person may commit an 
act, say, of incendiarism, without having sufficient sense to appreciate its 
consequences, or the person in a state of acute confusional insanity may 
perpetrate a crime because he is at the time too muddle-headed to know 
what he is doing or why he is doing it. 

The moral imbecile knows what he is doing and the consequences of his 
acts, and he does not suffer from impulsiveness, obsessions, perversions or 
delusions. His moral sense is lacking and he has no appreciation of right 
and ,^rong. The condition dates from infancy and becomes more obvious 
as the looked-for results of education fail to appear. As a child an extra- 
ordinary^ in^ff erence to .t]ie„f eelings of others is noticeable. This is not only 
due to the self-absorption, thoughtlessness and ignorance which in the case of 
the ordinary child make him neglectful of others, but, in addition, must be 
attributed to a defect of feeling, displayed not only to strangers, but even to 
the nearest members of the patient’s own family. He is disobedient to those 
in authority, un truth ful, jealous, bad-temjpered aoidlmuel in his dealings with 
other children oiTwIth animals, Lalef, ^en educ^bhal efforts are made, 
he will probably be found to be idle, though quite possibly equal to the 
average, or surpassing it in intellectual capacity. Later still, garnbling, 
thieving, dr inking a nd sexua l licence become added to the catalogue of the 
patient’s vices. Every patient does not necessarily exhibit the entirety of 
such moral imbecility. In some, the moral lacunae are confined to one or two 
virtues, such, for instance, as sobriety and honesty. Some spend their lives 
amidst general approbation until it is discovered they cannot keep their 
hands from picking and stealing, at any rate in shops ; while others become 
affluent on business transactions involving widespread ruin and misery, to 
the effects of which they are utterly indifferent. 

The deterrent effects of punishment are scarcely operative, and its pains 
only serve to sharpen the wits of the patient to enable him to escape it in the 
future. Educational measures are almost equally useless. If the delin* 
quencies be not such as are illegal, or in the event of their being criminous 
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if the patient has been sufficiently astute to escape the consequences, he will 
at any rate almost certainly be the terror and scourge of his family. 

Treatment. — The treatment of such persons consists in their removal to 
surroundings where their activities are restrained and the consequences of 
their actions are reduced to a minimum of bad effect. Psychotherapy by 
analysis or re-education should be attempted. 

Tiim I )k(: kn’eratk, T’^nralanted am) Er(’ENTiur : Akatastarta 

.Etiology.— Persona coming under these headings may be regarded as 
<1 is playing some evidence of the failure of the vital force, transmitted to 
them by their forbears, to produce an average quality, either somatic or 
mental. The symptoms are not found to be impartially distributed among 
all the members of a family ; their incidence is frequently concentrated upon 
ce.rtain individuals. Why this should be so, if the initial defect lies only in 
the quality of the transmitted material or force, it is difficult to determine and 
it may well l)e the subtle influences of a defective environment have some- 
thing to do with the production or accentuation of symptoms. Careful 
examination of early life often discloses a history of most unsatisfactory 
homo conditions during infancy and childhood ; while analysis may show 
that mental evolution has proceeded along abnormal lines. 

Symptoms. — Patients are frequently particularly intelligent, and 
occasionally brilliant, but there is a lack of balance between the various 
faculties, one of which is probably not efficiently kept in order by the others. 
Imagination maybe untrammelled and without judgment, or in other and more 
rare instances judgment proceeds with leaden feet unassisted by a suspicion 
of imagination. Memory may be exceptionally good, but owing to want of 
judgment may merely introduce unutilisable additions to the data of present 
problems. Capacity in childhood is often precocious and particular faculties, 
such, for instance, as for arithmetic and music, are remarkably developed, 
but their fruitful application is thwarted by want of attention, caprice or 
obstinacy. At the time of puberty, vague and often absurd aspirations after 
distinction, afiectedness, religiosity and sexuality are common features. 
Grrown ii]), such patients, if not wholly idle, frequently occupy themselves 
in a dilettante fashion with the ^Arts — poetry, literature, painting., and. 
sculpture. Rarely 7)rbdU*cihg of value, th(‘y t(‘nd to affect extremes 

of fashion ; are anti this, that or the other ; doubt and deny, on quite iu- 
adequattj grounds, current- beliefs and modes of thought ; see short ways 
to tlie improvement of every one and every thing ; are Utopians, and, above 
all, set a high valu(‘ on themselves. Their defects lie in want of breadth 
of view7dr a 8e7nse of due pro|)ortion and, fre(|ueiitly, of eommon morality ; 
while such details of business as paying bills, punctuality and keeping of 
engagements are almost beneath their contempt. The result of these defects, 
which unfortunately outweighs the value of the product of the patients’ 
cleverness or manipulative skill, renders them of small use in the professions, 
or in looking after the affairs of others or even their own. Affectivity is 
often aniall in quantity and poor in quality ; with much display of emotion 
lht*re is but little dtqjih of affection or sympathy. Periods of feverish 
activity alternate with periods of complete idleness. Affectations in hair- 
dressing, clothes, jewellery, in ways of talking and walking ; eecentrioities 
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skown in excessive love for flowers, animals, furniture or dress ; extravagance 
or miserliness ; preferences for the absurd ii^ love, religion and the Arts ; 
gambling and drunkenness, may all be symptoms of degeneration. Hypo- 
chondriasis, cynicism, misanthropy and ill-placed or ill-guided philanthropy 
are still more pronounced and noticeable symptoms. Sexual perversion, 
inversion and other such anomalies are not uncommon. 

Patients may exhibit some or many of the above-mentioned symptoms, 
without possessing that specious show of cleverness and brilliance which often 
induces the world at large to mistake the degenerate for a genius. They are 
mentally slow, their instruction is laborious, and at school they are behind the 
standard usually attained by those of their own age, though they may display 
that eminence in one faculty which is not infrequent even among the im- 
becile. Eccentricities, affectations and mannerisms may be marked, while 
judgment and will-power are weak. From such a mental make-up it is 
obvious the symptoms of more marked disorder may easily emerge, and in 
fact the approximation to dementia prsecox and paranoia is sometimes very 
close. Indeed, in some cases the patient commencing as a degenerate passes 
eventually into the category of dementia ])r8BCOx. The degenerate is an 
incomplete example of dementia praecox, while conversely dementia praocox 
is a term of the process of degeneration. Degenerate's are also prone to con- 
fusional insanity, mania and melancholia. The last is likely to be of the de- 
lusional variety with ideas of culpability, hypochondriasis and persecution. 
Patients commence by misinterpreting the words and behaviour of those 
about them, seeing in them references to themselves ; or they read meanings 
into newspapers and advertisements which, they allege, imply they are being 
insulted or attacked, or are great personages, or are being communicated with 
by some one in love with them. They may develop some social or political 
scheme and support a thesis in its favour with extraordinary persistence and 
energy. Political assassins, who think that by the removal of some prominent 
person the system of government of their countries will be altered and 
perfected, often come of this class. Or having, perhaps, had some small 
difference over business affairs or having suffered some slight reprimand 
at the hands of an official superior, the degenerate exaggerates t in; injury and 
elaborates wholly disproportionate efforts to get himself set right. 

Similarly, some losing cases at law will not be content with the decision, 
but repeatedly appeal to higher courts and spend all their time, energy and 
substance in the useless prosecution of an idle cause. Eventually, they im- 
peach the integrity of their own advisers and of the judges before whom they 
have appeared, and perhaps proceed to secure what they regard as justice by 
assault and homicide. Sometimes the degenerate will be given to the in- 
vention of articles which are of no use to any one, and will allege that the 
failure of his absurdities is due to the jealousy or fraud of others. The religious 
degenerate may invent ecclesiastical systems, or improve upon older religions 
by blending with them his own crude notions. Some degenerates exhibit 
the acutest jealousy and see in every act of the unfortunate victim a proof of 
his infidelity towards themselves, while others seeing the tokens of love to- 
wards them in the behaviour of a selected individual harass him, perhaps 
for years, with evidences of their own affection. 

Impulsiveness is common : it is irresistible, and the patient is fully con- 
scious of what he is doing when it issues in action. The impulse may 
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be for taking certain poisons, for instance, alcohol and morphine, or theft, 
murder, suicide, incendiarism or sexual crimes. 

The following is a brief catalogue of some of the more important physical 
abnormalities known as the stigmata of degeneration. So far as general 
conformation is concerned gigantism, infantilism, feminine appearances in 
the male and masculine in the female are noteworthy. The head may be too 
large or too small ; asymmetrical, flat-topped or pointed at the vertex ; 
too round, too oval, too narrow or too broad. The face may be asymmetrical. 
The orbital cavities may be too near to each other or too far apart. The 
palpebral aperture may show odd shapes, be too round or too oval or too 
large or too small. There may be anomalies in colour and structure of the 
eye itself. The ears may be abnormally set upon the head and their shape 
peculiar. The nose similarly may be too large or too small, bifid or imper- 
forate. The mouth may be too large or too small, with hare-hp or cleft 
palate. The palate may be unduly arched or pointed. The teeth may 
appear late and the first dentition may persist. Teetli of either dentition may 
decay early and be badly set or too few or too many. The tongue may be 
large, small or bifid. The jaws may be too large or too small. The shape of 
the trunk may be anomalous. The spine may show various deformities and 
may be bifid. Anomalies of situation and in the development of the thoracic 
and abdominal viscera and hernial protrusions may be found. Large, small 
and coalesced fingers and toes may occur, and whole limbs may be unequal 
in size to their fellows. The genitals may be unduly large or small. 
Testicles may be undescended or absent. Epispadias, hypospadias, her- 
maphroditism, atresia of the vulva, large or small labia or clitoris may be 
present. Albinism, vitiligo, anomalies in the thickness and colour of the 
skin and the set and colour of the hair may exist. 


INSANITIES OF INVOLUTION 

Under this title will be included the mental disorders associated with 
senility, premature senility, arterio-sclerosis, cerebral haemorrhage and 
thrombosis. 


Senility 

The mental symptoms of senility are analogous to the physical in that 
tlu‘V betray eiifeeblemcnt of faculty. 

iEtiology. — The physical alterations and the functional disabilities of 
senility are due to wearing out of the tissues, the process being accelerated 
by the vast variety of intoxications brought to bear upon the body throughout 
life. Alcohol, lead, tobacco, syphilis and other infective disorders, gout, 
constipation or gastro-intestinal intoxication without constipation, may 
separately or in combination play a part. It is at present doubtful if physical 
or mental overwork and worry directly exhaust the tissues or whether they 
imply a katabolic process during which toxins are formed. 

Pathology. — Macroscopically, thickening of the meninges, dilatation of 
the cavities of the brain and atrophy of both cerebrum and cerebellum are to 
be found. The vessels may be manifestly degenerate, and small hsemorrhages 
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and patches of sclerosis may be seen. Microscopically, atrophy and dis- 
appearance of the cortical cells, diminution of the number of the fibres and 
proliferation of the neuroglia are noticeable. 

Sjrmptoms. — The mental symptoms of senility are of two kinds, those 
arising from loss of power and those due to the perversion of such faculties as 
remain. It is possible that this last results from the activities of centres not 
the highest which in the presence of the decay of the latter are unrestrained. 
Weakening of power is distributed generally, though in some cases there 
seems to he a special incidence upon some one faculty. The power of per- 
ception diminishes and observation becomes less acute. Attention is con- 
centrated and held with difiSeuIFy^so that the power of fixing recent events 
in meniory becomes poor. The afiections, of which the sentiments of love, 
hatred, hope and fear are examples, become enfeebled, and losses of friends, 
fortune and health produce an effect which often seems surprisingly small. 
Besides weakening of the power of fixation in memory, there is also diminution 
of that of conservation. The loss of memory of events progresses, as it were, 
into the past. Events of comparatively a short time since are forgotten, 
while the memory of events long past is preserved. In the end, the writing 
on the tablets of the memory is wholly erased and nothing at all is remem- 
bered. Judgment becomes hesitating and uncertain. Appetency fades 
and the desires of the senile are but of small range. The power of the will 
is r^uced and decision becomes difficult. Manners are often disregarded 
and even the sense of ordinary decency may be obliterated. 

All forms of mental symptoms may occur on this basis of decay, such as 
mania or melancholia, perhaps with delusions of unworthiness, ruin, or per- 
haps of the anxious type, occurring in isolated or intermittent attacks or 
alternating. There may be confusional insanity with or without hallucina- 
tions, auditory hallucinations being particularly frequent among the deaf, 
and associated with temporary delusions of hypochondriasis, grandeur, 
jealousy and erotism. In this state the patient may make attempts at 
indecent assault or at rape, or other forms of violence, or at suicide. The 
delusions may sometimes be fixed and systematised and the resemblance 
to delusional insanity very great. In certain cases patients become childish 
and renew infantile tastes, as, for instance, that for playing with toys and 
doUs. 

Superadded to the dementia, presbyophrenia or involutional schizophrenia 
may occur. In this case there is confusion, amnesia, loquacity and fabula- 
tion, the whole frequently tinged with euphoria. It may occur as a result 
of even slight infections or auto-intoxications, and passing away leave th(‘ 
patient at a lower level of namtal power than he occupied before. 

A syndrome, resembling Korsakoff’s polyneuritic psychosis, combining 
general peripheral neuritis with loss of memory, pseudo-reminiscence and 
preservation of a large measure of judgment and decency of conduct, is 
sometimes seen. 

In the absence of any particular disorder, the uncomplicated physical 
symptoms of senility are weakness, liability to fatigue on but a small amount 
of exertion, giddihetis andt'ettber insomnia or undue sleepiness. The patient 
gradually loses appetite. 

Course. — Senility may come bn very gradually over a long period of 
years or its changes may follow upon each other with almost startling 



INSANITIES OF INVOLUTION 1747 

rapidity. Death eventually comes from cardiac, cerebral or respiratory 
complications or from intercurrent disease. 

Treatment. — The treatment consists in adapting the activities of the 
patient to his powers, which, it must be remembered, arc constantly lessening. 
Food, work and recreation have to become simpler in character. It is useless 
to goad the tired body to do things for which it is no longer able. If mental 
symptoms of a pronounced character arise, it is better and kinder to keep 
the patient at home in all cases where proper provision can be made for 
looking after him. It is particularly necessary to exercise close supervision 
in those cases in which the patient is likely to indulge in erotic conduct 
or to attempt assaults or suicide. The exercise of undue influence by atten- 
dants, friends and relations in order that they may become beneficiaries 
under the patient’s will should, so far as possible, be guarded against, and 
the medical man may properly warn those concerned of the increased sug- 
gestibility and diminished will-power of the patient. 


Arterial Disease 

Arterial disease play.s a large and perhaps preponderating part in the 
production of the symptoms enumerated under the head of Senility, but, 
as is well known, it may commence at a period of life which in length of 
years cannot be called one of senility. 

Symptoms. — The symptoms of arterial disease, so far as the nervous 
system is concerned, may come on very insidiausly, quite rapi^y or even 
siidd^y. Loss of energy, fatigue following upon slight exertion, diminution| 
of the power of attention, headache and giddiness are very common early] 
symptoms. Some change in cUaracter su6h as irritability, lessening of 
business faculty and instability of the emotions may have been noticed. 
Sle^p at night is poor, while during the day the patient may scarcely be able 
to keep awake. With intellectual enfeeblement, there may also be such 
symptoms as absurd euphoria, indifference to those interests which have 
hitherto been most cherished, confusion, stupor, anxiety, agitation, hallucina- 
tions and delusions. The physical signs of senility with vascular sclerosis, 
myocardial degeneration and renal sclerosis are also frequently present, as 
well as such effects of vascular degeneration as pareses, aphasia and paralysis, 
sometimes transitory and sometimes permanent. 

Cerebral Vascular Lesions 

The symptoms produced by hicmorrhage and thrombosis of cerebral 
vessels are in most cases symptoms of involution in so far as they are the 
results of degeneration of vessels. Thrombosis, embolism and ha 3 morrhage 
may in a few cases be the result of trauma, septic or other infection or 
ausornia, and here involution cannot play any part. Such cases are, however, 
for convenience included here since the symptoms are similar to those obtain- 
ing in haemorrhage and thrombosis due to vascular degeneration. 

Symptoms. — Before the occurrence of the stroke, changes in character 
and affectivity may have been noticed, together with enfeeblement of memory 
and impairment of the sense of morality and decency. Inattention, fussiness 
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and apprehensiveiiess may have become accentuated. Such symptoms are 
those of arterial degeneration and, perhaps having previously escaped com- 
ment, are only brought to light when the patient’s history is being elicited 
after the stroke has occurred. The initial mental symptoms following 
the stroke are those of confusion, accentuated and complicated by failure 
to recognise and classify sensations carried by intact sense organs (agnosia), 
and inability to execute acts even though the motor apparatus, frolhi the 
upper motor neurons downwards, is intact (apraxia). A normal relationship 
with the outside world may never be regained, and confusion of varying 
degree may persist for the rest of the patient’s life. There may, in addition, 
be states of excitement and depression, with delusions of grandeur, ruin, 
persecution or concerning religion or love. Hallucinations of all sorts, but 
especially of hearing and sight, may occur. The patient is likely to be 
impulsive, and his conduct in general may, in obscenity or in other ways, 
be different from what was usual with him in health. 

Treatment. — The treatment of the symptoms of vascular degeneration 
is essentially the same when of the nervous as of any other system. The 
impulsive, absurd and im])roper behaviour which is the symptom of the 
mental disorder, requires attentive watching, and if this can be secured at 
home there is no reason why the patient should be removed elsewhere. 


PSYCHASTHENIA 

Symptoms at one time frequently included in the comprehensive syndrome 
which has gone by the name of neurasthenia have been separated from it 
and have come to be regarded as constituting a clinical entity which has 
received the name of psychasthenia. It has lately been sought to divide 
psychasthenia in its turn into an obsessional state and an anxiety state, but 
both for convenience of description and because this division is not every- 
where accepted, the term psychasthenia has been here preserved. The chief 
points that appear to remove the symptoms which are termed psychasthenic 
from the syndrome known as neurasthenia arc ; (1) that there is an absence 
of such obvious exciting causes as circumstances that exhaust, or toxsemia ; 
(2) that the symptoms are not amenable to treatment appropriate for nerve 
exhaustion, though they may be temporarily ameliorated thereby ; (3) that 
good somatic health often exists alongside psychic symptoms, though the 
latter may be accentuated during somatic ill-health ; and (4) that there is 
much more frequently a history of mental and nervous disorders in forbears. 
The terms neurosis, psycho-neurosis and psychosis have been avoided in 
this section inasmuch as they convey different notions to different persons 
and, indeed, are used with varying meaning by many individual authorities. 

^tiology. — Many patients suffering from psychasthenia are derived from 
families of bad nervous and mental history, but not all the members of 
such families are necessarily affected. Whether the inherited defect or the 
home atmosphere made by neurotic parents, in which the patients’ earliest 
yeps are passed, is the more inimical to balanced growth, remains a moot 
point,* but it is at least noteworthy that psychasthenic patients frequently 
proceed|from homes which for some reason have not been happy in that 
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one or other parent has been a constant source of irritation or resentment ; 
or the child has been imbued with ridiculous fears — for instance, of the dark 
or of catching cold ; or the parents have bickered or quarrelled ; or parents 
or other attendants have suppressed too ruthlessly infantile longings or 
affections, or have teased or bullied ; or, on the other hand, have encouraged 
unhealthy sentimentalism ; or because something really catastrophic has 
occurred — for instance, a fire, an accident, an assault, or the death of some 
one much loved ; or, lastly, because the child has never been taught a due 
amount of consideration for others, unselfishness and self-control — in short, 
has been spoilt. 

The trend of more recent psychological work has been vastly to extend 
the meaning of education and to include in it not only formal education 
but also all the influences of example, speech and environment dating from 
earliest infancy. The acquisitions of mental life are not all represented in 
consciousness ; many associated with emotional tone and with action have 
by repetition become automatic ; and others, owing to their incompatibility 
with notions later developed, have become repressed and in the normal 
individual do not so obtrude themselves that conscious thought and conduct 
are affected. In abnormal individuals, however, these latent or repressed 
acquisitions tend to affoct conscious thought and conduct and so to produce 
symptoms. 

The unstable character with which many, if not all, psychasthenic patients 
appear to be endowed from an early age may be upset by circumstances often 
of a very trifling character ; small disappointments or disagreements, social 
or professional sliglits and trivial somatic disorders or fatigue may produce 
unpleasant psychic effects of quite extraordinary character, intensity and 
duration. 

Symptoms. — Psychasthenia comprises obsessions, impulses, imperative 
ideas, doubts, scruples, infirmity of will or abulia, morbid fear or phobia 
associated with particular circumstances, and states of generalised panic, 
fear and anxiety. Differentiation between obsessions, impulses and imperative 
ideas is practically difficult. Imperative ideas are such as insistently intrude 
themselves into consciousness without reference to the trend of thought 
proper to the patient in the circumstances in which he finds himself ; for 
instance, an idea may insistently crop up in a patient’s mind that he should 
break with his stick the electric light bulbs in a building in which he may 
find himself. He does not wish for any conscious purpose whatsoever to 
break the bulbs, the idea is in no way consciously associated with the purpose 
for which he is in the building and he is aware that the breaking of the 
bulbs will afford him no satisfaction, nevertheless he cannot put aside the 
idea. Imperative ideas may be, as might be supposed, of infinite variety. 

An obsession may be defined, though it is not always, as an imperative 
idea which issues in action ; for instance, the patient may not onljr feel 
himself compelled to think of breaking the bulbs, but may feel himself 
compelled to take action and actually to break them. As imperative ideas 
are varied, so also are obsessions, and may consist in some triviality, such 
as touching certain objects, or in such grave actions as taking others* goods, 
or in assaults, even of a homicidal character. 

A morbid impulse may be defined as an action without previous conscious 
ideation or with ideation of extremely short duration ; for instance, the 
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patient smashes the bulbs directly the idea comes into his mind or, indeed, 
without the idea being formulated in consciousness. 

Of the nature of negative obsessions are the symptoms of morbid doubts, 
scruples and infirmity of will. In such states thought and action are hesi- 
tating, since to every idea proposing a line of thought or of action there is at 
once opposed an idea of negation ; for instance, the matter to be decided is 
whether the patient shall go out-of-doors or stay in, and whether the occasion 
be trivial or important, an argumentative process commences and proceeds 
in the patient’s mind until very possibly the opportunity for going out is 
lost. Scruples similarly arise when either trifling or momentous issues are 
involved. 

Imperative ideas, obsessions, impulses, doubts, scruples and weakness 
of will are almost always accompanied by an affective or emotional tone of 
unpleasantness, the emotions frequently being concerned with objects 
normally of imlifference or of no value to the individual. Such may consist 
of mere annoyance at the unwished-for cropping up of foolish, unseasonable 
and useless thoughts ; or apprehension that the condition is one which will 
pass into insanity ; or disgust at the possession of an uncontrolled, puerile 
and feeble character ; or, lastly, a state of fear, insecurity and anxiety which 
is seemingly wholly unaccountable and which cannot in reason be based 
on the realities of the situation in which the patient finds himself. Many 
of these fears have received names, the commoner being A(jora})liohiay tiie 
fear of open spaces ; Clanstro phobia, the fear of being shut in — for instance, in 
a railway carriage or in a church ; Nosophobia, the fear of caicliing disease ; 
and Erythrophohia, the fear of blushing. In some persons morbid panic 
and anxiety are not consciously associated w^ith any particular set of cir- 
cumstances in which the patient may find himself and may occur either as 
a continued state of fearful apprehension or in paroxysms. 

Symptoms of uucoiitro liable a ppreh<‘nsiou and auxic't y, wliethcr they 
take the form of uiiaccouutab]e‘ fears of the ])resent and tiie future, or art* 
particularly associated with such disordcnal functions of the cardio-vascular, 
respiratory, gastro-intestinal or other systems, as rapid or intermittent 
heart-beat, dyspnoea, indigestion, epigastric discouifort or “ iKUiralgia/’ 
or nocturnal terror, have been grouj)ed under the ht^ad of an^i^i^y A^iroses. 
Attention has been particularly focused upon these symptoms b}V,l^reudi^ 
theory that they result from some deviation from “ normal, sexual life/’ and 
by the large crop produced by the Great War. 

To differentiate these various symptoms from somewhat similar ones 
occurring in other abnormal mental states, it should be remembered that 
there is no marked disorder of perception or of judgment, of memory, of the 
sense of relationship to time and space or of the sense of personal identity. 
The patient recognises the morbid character of his affection and the absurdity 
of his doubts, questionings and foolish conduct. In certain cases, however, 
in which the imperative ideas are of a liarassixig and worrying character, 
or in which the obsessional or impulsive acts are wearying, it may eventually 
happen that upon the psychasthenic state are engrafted the symptoms of 
exhaustion or confusional insanity or of melancholia. 

The course of the symptoms of the psychasthenic state is extraordinarily 
variable. Some persons present such symptoms throughout life, the symptoms 
varying in intensity with somatic health and with mental equanimity, and 
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perhaps scarcely at all interfering with the course of business or pleasure. 
Both the patient and his friends learn to bear with his mild eccentricities 
and, indeed, successfully to ignore them. Others suffer from occasional 
attacks which apj)ear to be entirely episodic, which leave the patient ap- 
parently perfectly well between them and which eventually cease to recur 
Others again, from the severity of their symptoms, or, as indicated above, 
from their complication with other mental disorders, break down completely 
and remain invalids for long periods or for the rest of their lives. No psych- 
asthenic should be considered as finally rid of his affection until his death, and 
this, indeed, no matter what the nature of the methods of treatment to which 
he has submitted. 

Treatment. — The education of the child derived from families the 
members of which suffer from nervous or mental affections should be par- 
ticularly carefully conducted from the earliest infancy. Affection for 
parents, nurses and others in the child’s immediate neighbourhood should be 
duly balanced, and the affection shown to him should be displayed rather in a 
cultivated care for his present needs and his future development than in 
the coddling and caressing which not infrequently alternate with impatience, 
petulant scolding, shaking and slapping. The ideal of home life which has 
for long been the aim of almost all the most civilised human communities has 
perhaps in part consciously or unconsciously been formed by experience of 
the unhappy effects upon children of early life in which the relations between 
parents and others has not been harmonious. It is at any rate noteworthy 
that many nervous and mental patients come from famihes in which there 
has been a very decided want of harmony. It is not possible here to do 
more than to emphasise the importance of a well-thought-out system of 
education in the case of predisposed individuals and to point out the disastrous 
effects of a haphazard upbringing by those who themselves are sufferers. 
In an established case of psychasthenia it is as well to inquire into the cir- 
cumstances of the education, especially the early education, of the patient ; 
and by education is here meant not that only which is formal and scholastic 
but also that which lays the foundations of primitive likes and dislikes and 
the ideas wliich are associated with these affections. This inquiry may be 
conducted not only by the ordinary method of minutely questioning the 
patient but by examination of his free-associations, time-reactions and dreams. 
The mental enlightenment which ensues upon such an inquiry may of itself 
suffice to ameliorate symptoms or at any rate to afford the physician an 
opportunity of effecting some readjustment of the patient's ideas and affec- 
tions by a process of re-education. 

On the somatic side the condition of the alimentary, cardio-vascular, 
respiratory and renal systems should be examined and any defect remedied 
as far as possible. Watch should always be kept on the patient’s weight and 
upon the amount and character of his sleep. Both should be a little in excess 
of the strictly sufficient. If sleep is not good, hypnotics, strictly under 
medical supervisison, may be employed, but should be varied in character 
and amount. The physician must never forget that from the ranks of the 
psychasthenic are derived those who in taking drugs pass beyond therapeutic 
limits and continue their use for the pleasurable effects. Small doses of 
the bromides — about grs. v, t.d.s. — are often useful in allaying the acuity Of 
anxiety and restlessness. 
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PSYCHOTHERAPY 

Included in psychotherapy are the endeavours made by the healthy mind 
to influence therapeutically the unhealthy mind and through it such somatic 
symptoms as may reasonably be attributed to its faulty operations. The 
therapeutic action of material things, for instance, drugs and climate, upon 
the mind is not usually comprehended in the notion of psychotherapy ; it 
may be entitled the physicotherapy of mental disorder, and will not be further 
alluded to in this chapter. 

It is axiomatic that before the commencement of the procedures of 
psychotherapy a thorough examination of the body should be made, and 
that such derangements as may have been discovered and are anij^nablc to 
physicother^y should be treated, or at least that they should be treated 
concurrently with the psychotherapeutic measures. It is in cases of purely 
psychic origin that psychotherapy is at its best, though it is not without its 
uses where somatic symptoms are associated with those that are mental. 
If it is of supreme importance that a thorough physical examination should 
be made before treatment is commenced ; so is it equally important that a 
thorough psychic examination should also be eiiected. Whereas, however, 
an adequate physical ekaimhation may be made in a few hours, a psychic 
examination is not unlikely to occupy a quite unlimited amount of time. 

In the case of such mental affections as mania, melancholia, dementia 
praecox and paranoia, of which the aetiology is obscure and in which it may be 
supposed that there are psychic causative factors, an analysis of the. mental 
state is very desirable, but because of the divertibility, the inaccessibility 
or delusions of the patient, is extraordinarily difficult save in very mild cases 
oc during remissions. 

In hysteria, psychastheiiia and in certain cases of epilepsy in which the 
patient preserves an insight into his mental state, realises that he is in a 
morbid condition and desires relief, analysis is less difficult and at least can 
be attempted. The procedures of analysis are designed to explore those 
regions of the patient’s ,mQntal field which are not present to his conscipusness 
and some of which can only be discovered by special methods. Here, as it 
is alleged, lie concealed the sources of those processes which eventually result 
in symptoms. 

The development of the mind in the first place takes place along the 
(Shannels which seem to be laid down as guides for vital energy, that is, througli 
the instincts, but very early iq life the activities of the instincts impinge 
upoxunfistacles, some natural, sorne due to ^e Taws and convehtions of 
sqfiifity and some to tfie character of first human beings ivitTi whom the 
individual has td ^ progress is retarded or thwarted or turned 

aside oF wTiolly stayed. Later in life habits pr automatisms, good or bad, 
may be opp o sed irqmany ways and'^by influences of very var ied sorts : by the 
desire pI sensual gfatiBcatidn or by ^revolt Jfrom the consequences of such 
gratification; by the desire and sirug^e^Tor worlS^^K^Kh and j^sition 
of ByYKe realisation qfjblieir essentia^^ ; by want of faith in hig h ideals 

or by a TielTef in the possibility^pJ. I'h^ir realisation. All these oppositions 
involve an idea of mental conflict and the expression in thought of the one 
tendency and the repression of the other. With the repression of the idea 



PSYCHOTHERAPY 


1753 


of an action out of consciousness goes also the repression of the afiective 
tone associated with the idea, that is, of its pleasure- or pain-giving qualities. 
These are often likened to a quantum of energy which must pass in some 
direction or other or must remain stored up. If the afEect cannot pass in 
the direction of the action equivalent to the repressed idea it may pass in 
abnormal directions and emerge as symptoms such as phobias or other un- 
reasonable dislikes or likings. Repressed ideas in order 

that thejj:_affect® jnaj: be rigbUy o^den^jted. 

Further, normal psychic development passes from the primordial intensely 
egoistic stage, through affection for those who are near and useful in the 
gratification of early physical wants to an elevation which varies enormously 
among different persons. Some never get beyond the first stage and appear 
not even to care for those who minister to their comforts, others pass to the 
stage where affection is entirely of the order of gupb oard and all stages 
of subsequent elevation may be daily observed up to the point where man 
transcends himself, and his ego is lost in some great ideal. At some early 
stage in this path progress may be checked and a morbid fixation of an 
affect may occur. In this case also analysis seeks the repressed ideas in 
order that the affect may resume its progress. 

It would not be })os8ible here to set forth in detail the procedure of analy- 
sis, and a very brief description must sufi&ce. Dreams are exa.ipiped witb,care, 
as they are regarded as a direct expression of unconscious mental processes, and 
the ideas presented in them are submi t^f ^ ^d to the processes of free- anS time- 
association. In free-association the patient tells of every thought that comes 
into his head while the experiment is being held, regardless of its character. 
In the time-association test the patient is given a word and is directed to 
say the first word that comes into his head after he has heard it. Prolonga- 
tion of the reaction intcryal and peculiarities in replies made are noteSTand 
compared. By these methods much of the psychic development of the patient 
is reconstructed and made objective, while imprisoned affects are freed. 

The method of psychotherapy known as re-education would appear to 
involve a belief that the patient’s education has been faulty, that his symp- 
toms are due to this and are capable of being remedied by a fresh process 
of education. The first two of these assumptions can only be sustained if 
a prolonged examination of the patient’s mental life is first undertaken, 
and can then only be held as true of the conscious part of his mentality, unless 
indeed the special methods of analysis are undertaken in addition. Re- 
education is probably in practice directed less to the enlightenment of the 
patient’s pure cognitions, if any such exist, than to the orientation of his 
affections or emotions. Whatever our theories as to the fixation or abnormal 
(leviation of affects, there can be very little doubt that neuropathic or psycho- 
pathic patients display a degree of self-interest and self-centredness which is 
astounding, even in this world of egoists, and for the most part the efforts of 
the re-educationalist are directed to getting the patient out of himself and 
introducing him to the possibility of other interests. Strictly speaking, 
conventional exhortations which are so common in medical practice may 
be regarded as instances of re-education. To enlighten a patient by explain- 
ing to him that pain occurring in the lower part of the left side of the thorax 
is due to indigestion and not to cardiac disease is often of considerable thera- 
peutic value, and it is surprising to notice the intensity of the relief which 
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frequently ensues upon the bald statement that a disease is functional and 
not organic. The term Re-education has been further extended to the 
training in active movement of a limb paralysed from either organic or 
functional causes, or to the training of control of members of the body which 
are the subject of abnormal movements, as for instance in habit spasm, 
or to training in the relaxation of muscles habitually maintained by some 
patients in a state of functional hypertonus. 

Like re-education, Persuasion involves a belief that the patient’s views 
of his disorder and its effects upon him are faulty and that the correction 
of these will eventuate in a relief of his symptoms. The term Persuasion 
possibly indicates that the patient’s mental condition is due to conscious 
and intellectual processes and that ratiocinative effort on the part of the 
physician will correct them if in error. It is, however, probably seldom that 
persuasion used therapeutically amounts to more than authoritative affirma- 
tions made in virtue of the physician’s specialised knowledge. Fully to 
explain his pathological state to a patient would obviously involve in him 
a considerable amount of such technical knowledge as he does not as a rule 
possess, and in so far as this knowledge is wanting so far is the argument of 
the physician removed from the realm of reason. In practice, persuasion, like 
re-education, resolves itself into an endeavour to secure a fresh orientation 
of the patient’s affections or emotions by inducing him to forget or at least 
to minimise his symptoms, to think and to act with resolution and courage, 
and to devote a large part of his thoughts and activities to the interests of 
others. 

Unlike re-education and persuasion, which are avowedly addressed to 
that part of the patient’s mind which is conscious or which can readily be 
brought into consciousness, a third method of psychotherapy, which usually 
passes under the name of Suggestion, seeks to influence the tendencies to 
imitate, to believe, to do what he is told, which are so universal among men, 
but whose existence in himself is rarely acknowledged or recognised by the 
average individual. These tendencies, even if not instinctive, are among the 
very earliest acquisitions of mental life, and one or other at least of them 
will be found in every one, though they are not in every one capable of 
exploitation for therapeutic purposes'. There is no system of therapy, 
whether it be confessedly miraculous or mysterious, or mental or physical, 
which does not to a greater or less extent seek to make use of such authorita- 
tive powers as it can muster and by virtue of these to impose itself upon those 
patients who may seek its help. Successful therapj^ foxmded upon pure 
cognitions, although the dream of the man of physical science, is to-day 
Unknown, and the healer who acquires the confidence of his patient, who 
induces the patient to do what he is bid and who is emphatic as to the merits 
of his mode of treatment, will often do more good than the scientist who 
ondeavours to carry his patient with him along a path of pure heuristic 
ratiocination. The method of suggestion has to some extent been an attempt 
to legitimatise the frank appeal of the charlatan to the gullibility and gregari- 
ous imitativeness of the individual, and its successes have largely been due 
to the ordered and restrained use of such an appeal. But whereas the 
charlatan indiscriminately makes use of his unflattering generalisations and 
applies his method to all without any previous inquiry as to its suitability 
to individual cases, the psychiater endeavours by mental analysis to discover 
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in his patient those habits and lines of automatic working which, if they 
are of value, he can set to work or strengthen by his suggestions or which, 
if they are nocuous, he can seek to impede or to obstruct. In education, 
re-education and persuasion it is sought to generate in an individual ideas 
and new lines of thought which may be of use to him ; in suggestion it is 
sought to arouse, to stimulate and to render preponderant already existing, 
but latent, trends of thought. In practice the genesis of new ideas or excita- 
tion of such as already exist is often confused, for who, indeed, save possibly 
after a most profound, extensive and long-continued analysis can ascertain 
precisely when an idea first entered into a patient’s mind ? But so far as 
suggestion is practised as such, so far should its particular objects, as above 
set forth, be borne in mind. 

Hypnotism, or the induction of a state resembling somnambulism, often, 
but not always, renders a patient more suggestible and is therefore used as 
an adjuvant to suggestion. In some persons, the state may be induced on 
the word of command or on command associated with some such physical 
act as looking intently at a small glittering object, or listening to a mono- 
tonous sound, or feeling repeated stroking or passes about the face and 
head. When the state has been induced desirable suggestions are made. 
A distinction should be made between the hypnotic state and one of mere 
drowsiness into which complacent patients will often pass as an act of polite 
acquiescence in the injunctions of the physician. 

Merely to catalogue the affections in which hypnotism and suggestion 
have claimed successes would not be profitable, and it must suffice to set 
forth that affections of purely psychic origin are those that are most amen- 
able. It should be remembered that such may include sensory disturbances, 
such as headaches or widely distributed neuralgic pain ; motor disturbances, 
such as paralysis, spasm or abnormal movement ; or disorders of various 
systems, for instance, indigestion, breathlessness or pa)j>itation. The 
patient, however, must have some insight into his own morlud state and 
an honest intention of submitting himself to treatment. Disorders of 
physical origin frequently have secondary symptoms grafted upon them, 
and these also may sometimes be ameliorated. 

Auto-suggestion may here be referred to since it has its uses in medical 
practice and looms largely in certain forms of extra-medical therapy. Auto- 
suggestion usually means that the patient has been recommended to suggest 
to himself that he is getting better of his ills, or that he has no ills, or indeed 
that there are no such things as ills to have. From any point of view, save 
that of a spurious “science,” it is plainly essential that, before telUn^ a 
patient that he is getting better, or that he has nothing the matter with 
him, the medical practitioner should make himself as sure as he possibly 
can be that the event will not falsify his forecast. In this matter, the char- 
latan, from the very limitations of his knowledge, has a distinct advantage 
over the man of science and does, indeed, with his more emphatic assurance, 
induce a ho])eful expectancy of health. The medical practitioner, when he 
has by examination satisfied himself, if he can, that not even an obscure auto- 
intoxication, or profound endocrine disharmony, or elaborately symbolised 
mental complex, is at the root of the patient’s disorder, may with profit 
counsel the patient to turn his thoughts from notions of disease, to break him- 
self of the habit of thinking he is unwell and to create the habit of thinking 
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he is well. Auto-suggestion as expounded by its more scientific professors 
does not seek to influence health through the will but through processes 
regarded as taking place in the “ sub-conscious/’ or the unconscious.'' 
Hence the exhortation mechanically to repeat sentences asserting an expecta- 
tion of improvement in health, day by day, for a prescribed number of times. 

Such are the main outlines of the more important methods of psycho- 
therapy. There are others of miraculous, mysterious or metaphysical origin 
which can scarcely be considered as within the scope of the present work, 
but perhaps it may not be wholly out of place to allude to the enormous 
succour that religion may bring to any form of therapy, even the most 
physical. 


CERTIFICATION 

When for various reasons it has been decided to certify a patient suffering 
from mental symptoms, the course most usually followed is to obtain two 
medical certificates, one of which is, where possible, under the hand of the 
patient’s usual medical adviser. For reasons which will be obvious, the 
persons described in the following list are not competent to sign. The 
petitioner, whose functions we shall presently consider, the superintendent, 
proprietor or medical attendant of the asylum, hospital or house to which 
it is proposed the patient shall go ; any person interested in the payment 
made for the patient ; the husband or wife, father or father-in-law, mother 
or mother-in-law, daughter or daughter-in-law, son or son-in-law, brother or 
brother-in-law, sister or sister-in-law, the partner or the assistant of any of the 
foregoing persons. It is further provided that the medical practitioners signing 
the certificates must not be in partnership, nor one of them the assistant of 
the other ; nor must they be related to one another as father, father-in-law% 
mother, mother-in-law, son, son-in-law, daughter, daughter-in-law, brother, 
brother-in-law, sister or sister-in-law. It is simpler to fill in the printed 
formula, which can be procured of a law stationer, than to write the certificate 
in fuU. The blank certificates set forth in detail the information required 
by the Board of Control, and the directions should be carefully followed. 
It should also be particularly borne in mind that the facts, as observed, which 
indicate insanity are to be set forth. The inference of the practitioner from 
the facts or his diagnosis are, for the purposes of the certificate, of no value or 
interest. For example, to write that a patient has general paralysis is valueless, 
for one suffering from general paralysis has not necessarily mental symptoms. 
To write that a patient says he is Emperor of the World is to report a fact in- 
dicative of insanity, and is of importance, while it is, on the other hand, of no 
value for the purposes of certification, whether such a delusion is a symptom 
of general paralysis or of paranoia or of some other form of mental disorder. 
If the detailed directions printed on the form be not scrupulously followed, 
the certificate will be returned for correction by the Board of Control. The 
medical practitioners signing the certificates must gather the evidence for 
their certificates in interviews with the patient apart from each other. Certi- 
ficates must be signed and completed within seven clear days from the date 
of the interviews. 

The person who carries through the business of certification is called 
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the petitioner, and should be the nearest available next-of-kin to the patient. 
If a relation be not available a friend or man of business may act. The 
petitioner has to fill two forms, one the petition and the second the statement. 
The petition is a request to a judicial authority to order the reception of the 
patient in an asylum, in a licensed house or in the house of some one under- 
taking the care of a single patient. The statement consists of a description 
of the patient’s civil state, religion, previous history and of a few other 
particulars of like nature. The petitioner must have seen the patient within 
fourteen days of the presentation of the petition, and the petition must be 
presented not more than seven clear days after the date of the medical 
examination. The Judicial Authority in England may be a Stipendiary 
Magistrate, a County Court Judge or a Justice appointed for the purpose. 
On the presentation of the petition and the medical certificates, the Judicial 
Authority makes an order for the reception of the patient in the institution 
or house chosen for him. The Judicial Authority does not necessarily see 
the patient, but may do so. On medical grounds it is usually undesirable 
that such an interview should take yJace, for the intervention of one who does 
not know how to talk to or deal with a person of unsound mind frequently 
leads to the latter’s detriment. When the order has been signed the legal 
requirements for the reception of the patient are fulfilled. The patient must 
be received within seven clear days of the date of the order, or the whole 
process is annulled and has to be undertaken de novo. 

If the patient’s condition be such that it is deemed desirable that a more 
expeditious process than that described above should be adopted, an urgency 
order may be made. The order is in these circumstances made by the 
nearest available next-of-kin, or by a friend, and is supported by only one 
medical certificate. The relative or friend making the order must have seen 
the patient within two days of the order, and the latter must be received 
within two days of the date of the medical examination. Upon such an 
order a patient may be detained within an asylum, or house, for seven days 
from the date of the order, but within that period all the papers required 
by the normal method of petition and certification must be completed. 

In dealing with pauper patients, it is best for the relations or friends to obtain 
the services of the relieving officer of the district where the patient is domiciled. 
This officer may act by means of Summary Reception Orders as follows. 

When any constable, relieving officer or overseer has knowledge that any 
person, whether or not a pauper, wandering at large, is a lunatic, it is his 
duty to take such person before a Justice. Or a Justice may upon informa- 
tion order a constable, relieving officer or overseer to bring an alleged lunatic 
before him. The Justice then calls upon a medical practitioner to examine and, 
if necessary, certify, and orders the reception of the lunatic in an institution. 

It is the duty of a constable, relieving officer or overseer if satisfied it is 
for the public safety, or for the welfare of an alleged lunatic, to remove such 
lunatic to the workhouse of the Union. The Master of the workhouse may 
detain the alleged lunatic for not more than three days, and before the 
expiration of that time proceedings as already described must be taken by 
the constable, relieving officer or overseer. 

When the Medical Officer of a Union has knowledge that a pauper resident 
within his district is a lunatic, it is his duty to give notice to the relieving 
officer or overseer, who, in his turn, informs a Justice, who orders the relieving 
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officer or oveideer to briag the luiiiitic before him. it is further the <luty of a 
cooBtable^ relieving officer or overseer, if it come to his knowledge that a person, 
not a pauper, and not wandering at large, is not under proper care aud control 
or is being neglected, to give information under oath to a Justice. The 
Justice thereupon authorises two medical practitionerwS to examine the 
patient, and if necessary to certify. When the person is c(‘rtified, the Justice 
makes an order that he shall be placed under care. 

If a Justice be satisfied, in any case where a summary reception order 
might be made, that it is expedient a lunatic should forthwith be placed under 
care, he may make an order for the lunatic to be taken to a workhouse, but 
an order so made does not authorise detention for more than fourteen days. 

When the question of the sanity of persons of property is raised an 
Inquisition in Lunacy may be held before a Master in Lunacy or a Judge of 
the High Court and a Jury. The sanity of the patient and his fitness’ to 
look after himself and his property are determined by this tribunal. If 
he be found unfit to look after himself, a Committee of Lis person is appointed, 
and if he be found incapable of looking after his property, a Committee is 
appointed to attend to it. This method is an expensive one. 

A patient may also be certified by order of the Board of Control. In 
such a case, two or more members of the Board visit the alleged lunatic, not 
being in an institution or workhouse, and, if they think fit, call in a medical 
practitioner to exaniine the patient. If the practitioner certifies, the members 
of the Board may order the patient to be receiver! in an institution. 

It is to be understood in all cases that the medical practitioner who 
signs a certificate is in very much the same position as a witne^ss who gives 
evidence in a court of law. The Authority which, according to its discretion, 
acts or docs not act upon the evidence before it, is a Judicial Authority. 


TESTAMENTARY (^A PACITY 

The power to make a will must obviously de|)end upon the possession 
of certain mental faculties. From the legal ]>oint of view, an individual 
must have a ‘‘ disposing mind.” His memory must be sufficiently good to 
enable him to understand the nature and extent of Ids pro[)erty, and to 
remember those who by relationship or otherwise may be considered to have 
claims upon him. He must also be of sufficient intelligence to understand 
what a will is, and to appreciate the effect of what he is doing wlien he makes 
one. He should be capable of weighing the claims of various persons, and 
the reasons for the exclusion of some from, and tlu* inclusion of oth(*rs in, 
his will. He should not suffer from delusions which may affect his judgment 
in this respect. The testator should also have a “ disposing will,” that is, 
he should be capable^ of exercising a free and independent choice, unswayed 
by the suggestions, recommendations or persuasions of interested persons. 


Enic Danvers Maonamara. 
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(liamiosis of. I 71). 
irnnuino ihe^iapy of, I 8(1. 
mode of invasion in, 1 77. I 78. 
of lioai tand iMTicnidiiim, 8(M. 
of lung's, 1114, I 1 ir>. 
of pleura, 1 l().4. 
pro'.'noHis of, 179. 
secondary infections in, 179. 
symptoms (d, 1 78, 179. 
treat ment. of, 179, 18(1. 

Acute generalised infections, u.se of Bcrum 
in. 19;, 44. 

ycdlow atrophy of li ver. u)ulr.r Liver. 

Adams-Stokes syndrome, 797, 798, 799. 
condi(i(ms of occurrenci' f)f. 797. 
epilepsy in, Llfl. 
in fatty laairt. 8(15. 
in htsi rt failure, 754 . 
in relation to heart - t»lock. 797. 
sym]>toins of, 797. 
treatment of, 798, 799. 

And ,sHe Heart- block. 

Addison's anaemia, ucldorltvdria in. 52s. 
719. 

pyorrlnca as a cause of. 48b. 

And .see Anannia, jHOnicious. 

Addison’s disease, 4 5 . 9 -45b. 

.etiolojiv of, 459. 

(lia}jmosis of. 455. 

low blood -pressure in. 9b8. 

mental symptoms of, 1772. 

})at liulof^N" of. 459 . 454, 
projxnosis (jf, 455, 45(1. 
siiprartmal sj^lands in rehition to, 4.74. 

tulKTeulosis in ndation to, I 102. 
symptoms of, 454, 455. 
treatiiR'iit of, 45(1. 

Adenitis in (dimatio buixi, 32b, 927. 
in rulM'lla. 248, 249. 
in scarlet lever, 259, 25b, 257. 258. 
tubercular, in children, bovine. 111. 

Adenoids, 998-1001. 
a'tiolo^y of, 998. 
diagnosis of, 1000. 

in relation to chronic catarrhal rhinitis, 
987. 

('idargi'd tonsils, 490, 497. 

('j)istaxLs, 990. 
whooping-cough, 194. 
j»athology of, 998, 999. 
symptoms of, 999, KKKJ. 
treatment of , 1000, JUOl. 

Adenoma of suprarenal glands, 45(1 
sebaceum, 1957. 

Adhesions, jxjricardial, 883. 
peritoneal, 684-08(). 
pleural, 1142, 1145. 

Adiposis dolorosa, 4 77, 478, 1258, 1358. 
{etiology of, 477. 
pathology of, 477. 
prognosis of. 477, 478. 


Adiposis dolorosa, symptoms of, 477. 
treainient of, 478. 

Adiposity, hypt^rtrophy of pim al gland in 
relation fo, 475. 

Adolescent insanity, ^ee i lementia prcecox. 
Adrenalin, 452. 

in Adams-Stokes syndrome, 799. 
iiidieations for, in asthma, 1053. 

Aedes aegypti, 912, 91(), 317. 

^Egophony, 985. 

in pleurisy with effusion,. 1145 

Aerocele, 1()2(). 

Aerophagy, 590. 

adiology of, 5.9(), 531. 
as a eause of intestinal flatulence'. 590 
591 . 589. 

diagnosis of. 591, 592. 
hysterical, 591. 592. 1581. 
in angina pc'ctoris, 591. 
mc(dianism of. 591. 
treatment of. 592. 

A nd sea Flatul(‘nc(', gastric. 

Afebrile typhoid, (ib. 

“ After-damp,” 97b. 

Age in relation to vaccine dosage, 35. 
Agglutination test for diagnosis of c(‘rebro- 
spinal fever. 1 5:k 
of juiratyphoid ft' ver, 78. 
of tularaemia. 17(;. 
of typhoid. 7b. 
of ty}>hus, 282. 
of undulant fever, 174. 

Agglutinins, 23. 

('beet of heat on, 23. 

ill connection with paratyphoid fever. 23. 
in eonneetion with ty])hoid fever, 23. 
Aggressin, 1 1 . 

Agnosia, 1474. 1748 . 

ideational. 1474. 

Agoraphobia, I 5 !)S. 15S7. 175b. 

in neuraslht'nia, 1587. 

Agotan in gt)ut, 427. 

Agranulocytic angina, 292. 

Agraphia in lesions of prefnintal loU's, 
I4bb. 
pure, 14(H). 

with word -blindness, I4bl. 

Ague, elassieal features of, 222. 
i Ainhum, 323. 

: Air omlxilism. 9b4. 

; hunger in rt'lation to ketosis, 4(>2. 

; swallowing. *Scc Aerophagy’. 

i Akamushi disease, 318. 

{ Akatastasia, 1743. 

! Aketogenic ratio, 415. 

Alar collapse of nostrils in adenoids, 999, 
1000 . 

ty|X' of chest, 982. 

Alastrim, 270. 

Albee’s operation for rclitd of compression 
of cord. IbOO. 

Albinism, 13(;2. 
in the negro, 1309. 
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Albuminuria, 1 1 83, 1 1 84. 

after arsenobenzene remedies, 209. 
cause of, in fever, 8. 
febrile, 1192, 1193. 

functional or orthostatic, See. under 
Proteinuria, 
in acute tonsillitis, 495. 
in diphtheria, 94, 96, 97. 
in erysipelas, 56. 
in gout, 425, 

in Hirschsprung’s disease, 601. 
in iivfcctive endocarditis, 828, 829. 
in lardaceous disease of the liver, (>4,3. 
in malaria, 222, 223. 
in measles, 242. 
in plague, 171. 

in purpura haunorrhagica, 728. 
in rheumatic fever, 294. 
in scarlet fever, 255, 258. 
in serum sickness, 30. 
in small-pox, 269, 271. 
in spiroehactosis ictero-haimorrhagica, 
185. 

in typhoid, 65, 68. 
in typhus, 283. 
in whooping-cough, 132. 
in yellow fever, 313, 314. 
with organic renal disease, 1 184. 
without organic renal disease, 1183, 
1184.' 

Albumosuria, 1 1 85. 

cause of, in fever, 8. 

Alcohol as a cause of gastritis, 538, 540. 
in blood and urine during intoxication, 
363. 

in cardiac discjise, 760, 770. 
in cerebro-spinal fluid, 362. 
in relation to aetiology of idiocy, 1738. 
arsenical poisoning, 365. 
atheroma, 942. 
fatty heart, 862, 864. 
gastric ulcer, 543. 
hypertrophy of heart, 870. 
nephritis, 1201, 1205, 1207. 
palpitation, 778. 
rosacea, 1281. 
temperature regulation, 4. 
in treatment of pneumonia, 1131. 
injections in peripheral facial spasm, 
1385. 

in trigeminal neuralgia, 1397. 
properties of, 364, 365. 
susceptibility to, 1700, 1701. 
use of, in arterial hypertension, 972. 
Alcoholic delirium, acute, 1701, 1702. 
symptoms of, 1701, 1702. 
treatment of, 1702. 
drinks in relation to gout, 421, 427. 
strengths of, 364. 

excess, cardiac symptoms of, 365, 778. 
in relation to acute yellow atrophy, 
627. 

angina pectoris, 906. 


Alcoholic excess, in relation to ciirhosis of 
liver. 633, 634, 637, 638, 639. 
congestion of tin* liv«*r, 624. 
laryngitis, 1006. 
retrobulbar neuritis, 1373. 
gastritis in ndation to cirrhosis of liver, 
634. 

hallucinosis, chronic, 1704. 
neuritis, 626, 1662, 1663. 
paranoia, 1704. 
poisoning, 362. 

effect of, on liver, 365, 383. 

pseudo-paresis, 1704. 

Alcoholism, 362- 367. 
acute, 362-364. 

causes of d('ath in, 362. 
diagnosis of, 362, 36;{. 
pathuJogy of. 3()2. 
symptoms of, 362. 
treatment of, 363, 364, 1656. 
acute pancreatitis in relation to, 664. 
as a cause of msophagitis, 512. 
as a symptom of mental disorder, 1700. 
<is predisposing to ervsi|K?las, 56. 57, 
chronic, 364 -367, 1703-1705. 
adiology of, 364. 
diagno,sis of, 1704, 1705. 
in relation to tulR'reulosis, 365. 
pathology of, 3t)4, 3t)5, 1703, 1704. 
symptoms of. 3()r), 366, 1704. 
treatment of, 3r)(), 367. 
in relation to auKebic hepatitis, 629. 
chronic rhinitis, 986. 
insanity, 1700-1705. 
pneumonia, 1122, 1128. 
typhoid, 66. 

predisposing to lead poisoning, 373. 
symptoms of, 1701, 1072, 1703, 1704, 
1705. 

Aldehyde test, Napier’s, for kala-azar, 2,30. 
for trypanosomiasis, 235. 

Alepol in leprosy, 120. 

Aleppo sore, 231. 

A-leuksemic leukaemia, 7 1 7. 

Alexia. See Word- blindness. 

Alexin, 22. 

Alimentary symptoms of pulmonary tuber- 
culosis, 1097. 

Alkalaemia, 400, 402, 403. 
and allied conditions, 400-403. 
diagnosis of, 403. 
treatment of, 403. 

Alkali reserve of blood, 400, 401, 402. 

reduction of, in diabetes, 406, 419. 

Alkalinity of blood decreased in cholera, 
87. 

of saliva, in relation to digestion, 492. 

Alkalis in prophylaxis of scarlatinal 
nephritis, 1198. 

Alkalosis, 400. 

Alkaptonuria, 1187, 1188 . 

Allantiasis, ^395. 

Allen’s treatment of diabetes, 41 3. 
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“ Alligator skin,” 1275. 

Alopecia, i:i():i - 1:165. 
aitiology i:i6:i, 1561. 
areata,*! 564. 1565. 
cicatricial, 1565. 
premature, 1565. 

H(*b()rrh(jiia in relation to, 1505, 1565. 
Altitude sickness. *sv>e Anoxajmia. 

Altitudes, (OlectR of ex{X)8ure to rarefied 
atmoHpher(‘H at hi^h, 555, 3r>4. 
Amaas, 270. 

Amanita muscaria, a poisonoiia funjius, 58:i. 

phalloides, a poisonous fvin^^us, 5H5. 
Amaurosis in chronic lead poisoning, 575. 
in granular kidney. 1208. 
in ura'nna, 1215, 1215. 

Amaurotic family idiocy, 1478, l l7tt. 
pathology of, 1470. 
symptoms of, 1470. 

Amblyopia, croBH(‘d, 1577, 1578. 
tobacco, 1575. 

transient, in dissi'ininati* scleiosis. 1575. 

Amboceptor, 17. 

definition of, 22. 

(dfect of heat on. 22. 

Ambulatory chorea, 87. 
typhoid, 66. 

Amenorrhoca in ehloroKis, 715. 
in hv|KTthyroidism, 462. 
in pulmonary tulM-Tculosis, 1007. 

A nd sec iindcr Abuistruai disturbanet's. 
American dermal leishmaniasis, 252 
adiology of, 252. 
diagnosis of, 252. 
prognosis of, 252. 
symptoms of, 252. 
treatment of, 252. 

Amimia, 1467. 

Ammonia excretion in urine, 1178. 

Amnesia verbalis, 1466. 

Amoeba histolytica in relation to hejiatitis 
and absce.ss, 628. 

Amoebiasis, sectmdary, 258. 

Amoebic dysentery, 257 250. 
ietiology of, 257. 
catarrhal colitis in, 586. 
complications and sequolaj of, 258. 
course of, 258. 
diagnosis of, 258. 

in relation to hejiatitis and alweess, 
629. 

pathology of, 258. 
prognosis of, 258, 259. 
sprue in relation to, 580. 
symptoms of, 258. 
tn'atment of, 259. 
hepatitis. See Hepatitis, amcebie. 
Amphoric breathing, 984. 
echo, 985. 

Amyloid disease. See Lardaceoius disease. 

of arteries. See Arterial infiltration. 
Amylopsin, absence of, from stems in pan- 
creatic disease, 665, 668. 


Amyotonia congenita, 1 690, 1 691 . 
a'tiology of, 1690. 
diagnosis of, I 691 . 
pathology of, 1690. 
prognosis of, 1691. 
symptoms of, 1690, 1691. 
treatment of, ] 691 . 

Amyotrophic lateral sclerosis. See under 
Sclerosis. 

Anaemia, 708- 714. 

Addison's. See Anaemia, pernicious, 
aplastic, 715, 717, 718. 
gravis of children, 715. 714. 
course of, 714. 
pathology of, 715. 
symptoms of, 715, 714. 
idiopathic, 709. 
in amoebic dysentery, 258. 
in cancer of colon, 596. 
in chronic arsenical poisoning, 569. 
in chronic mercurial poisoning. 571. 
in kala-azar, 229. 
in lead 3 >oisoning, 574. 708. 
in malaria, 221, 222, 225, 224, 708. 
in malignant disease, 708. 
in nejihritis, 708. 
in j^yorrhma alveolaris, 486, 487. 
in rheumatic fever. 295. 
in rickets, 444. 
in scurvy, 439. 
in septicaemia, 51. 
in sleeping sickness, 254, 255. 
in sprue, 581. 

in subacute combined degeneration, 
1617, 1621, 1622. 
in syphilis, 199, 708. 
in typhoid, 68. 
in undiilant fever. 175. 
miners', 709. 
of cachexia. 708. 
papillocdema in, 1411, 
pernicious, 7(6^713. 
aetiology of, 486, 710. 
diagnosis of, 528, 554, 555, 711, 712. 
pathology of, 710. 
jirognosis of, 712. 
symptoms of, 710, 711. 
treatment of, 711, 712. 
primary^, 709-714. 

progressive hmmolytic, in septicaemia, 
51. 

pseudo-leukaemica infantum, 725, 724. 
adiology of, 725. 

(bourse ajid prognosis of, 724. 
symptoms of, 723, 724. 
treatment of, 724. 
secondary, 708, 709. 
aetiology of, 708, 709, 
diagnosis of, 709. 
symptoms of, 709. 
treatment of, 709. 
sickle-celled, 714. 
symptoms of, 714. 
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Ansemla, splenic, 736-739. 

See Splenic! aiuoinia. 

toxic, 708. 

Ansemic dyspepsia. See Dyfii)ep8ia, 

aninmic. 

spinal disease. See Degeneration, snb- 
aciik! combint^cl. 

Aneesthesia dolorosa, 0n2. 

“ glove and storking,” 10 hi, 1010. 
in hysteria, 1578. 
in syringomyelia, 1003, HK)-1. 

“ sleeved jacket.” KXM. 

Anaesthetics, danger of, in syrina^oinvelia. 
1607, lOiO. 

in relation to hypertrophy of thvinus, 
458. 

to lyniphatisin, 008. 
to teinjieratnre regulation. 2, 4. 
pyorrhcea in rcdation to, 487. 

Anakhre, 323. 

Anaphylaxis, 23. 

after diphtheria antitoxin. 102. 103. 
as a factor in eczema. 1287. 
os toxic idiopathy, 1 5, 23. 
dclinition of, 23. 
desensitisation for, 24, 
in relation to asthma, I05<l. 1051. 
passive, 24. 

Anastomosis, intestinal, in Hirschspniiig's 
disease. 002. 

Aneurysm, 047- 958. 

acute arteritis as a e-aiise of, 930. 
aetiology and pathology of, tt4-7, 1*48, 
aortic, in relation to coinpre.ssion of 
cord, 1592. 

modes of rupture of, 953, 
rcH])irat()rv symptoms of, 950. 951. 
symptoms of, 949—953, 957. 
sv^diilis in relation to. SS9, 891. 
947. 

arterio-venous, 947, 957, 958. 
atheroma and. 941, 9-18. 
cerebral, 948, 1444 1440. 
congenital , 1 444. 
false, 1449. 
leaking, 1445, 1440. 
pathology of, 1444. 
septic, 1444. 

symptoms of, 1444'-! 4-10. 
syphilitic, 1444. 
treatment of, 1440. 

circumscribed saccular, 947. 
cirsoid, 947, 957. 
classitication of, 947. 
congenital, 948. 
definition of, 947. 
dilatation, 947. 
dissecting, 947, 957. 
effect of, on bone, 948. 
false, 947. 
fusiform, 947. 

in infective! endocarditis, 828. 
in pulmonary tube! rcnlosis, 948. 


I Aneurysm, in relation to cerebral throm- 
' bosis and Ineiiiorrhage, 1M9. 

I in f ulx'rcular cavitieH, 1072, 1091, 1090. 

I infection in relation to. 94H, 

I miliary, 1444. 
j mixed, 947. 
mycotic, 94 8. 

of abdominal aorta, 950, 957. 
of femoral artery, 95(). 
of heart, 8<M), S93. 
of hepatic artery, !>50. 
of innominate artery, 952. 
of mesenteric artery, 95t). 
of peripheral arteries, 95(). 
of physical signs, 94 9. 
of popliteal artery, 950. 
of renal artery, 95(i. 
of splenic artery, 95o. 
of subclavian artery, 950. 
of symptoms, 950. 
of thoracic aorta, 94 9 95t“». 

c<)m[)li(!Ht ions aiul .setjn<‘l;«* of. 953. 

eourst' of, 954. 

diagnosis of. 954. 

prognosis of. 9.54. 

rupt nr(‘ of. 95!k 

symptoms of. !»4!> 953. 

treatment of. 9r>-4 950. 

})ain in. 95n. 
ruptnn' of. 948. 
sac of, 948. 

spontaneous cure of. IMS. 954. 
surgical treatmc'nt of. 955. 95ti, 957. 
sypliilis and. 192. fM7. 919. 
treatment of. 9r>-4-95(>. 957. 
true, 94 7. 
varicose, 947. 958. 

Aneurysmal varix, 9 4 7. 95s. 

Angina, agranulocytic, 292. 

Ludovici, 500. 

with u'deinatons larnygitis, 1004. 
pectoris, ooti 91 1 . 
aerojihagy in. 531 . 
ictiology of, 900. 

(“hara<‘terist ics of attai^k, 907, lKt8. 
diagnosis of. 90S. 

from atheroma of coronary arkirii's, 

942. 

gastric tlatulencc in realtion t-u, 531. 
high blood -pressure in. fK*8. 
iu aortic; incompetc'nee, 841, 843, S^|4, 
909. 

in aortic stenosis, 837. 
in (dironic interstitial inyoeanlit is, 
8(»5. 

in fatty heart, S()5. 

in relation to aiiricidar librillation, 

804, 805. 

the nervous fa(;tor in, OtMI. !M)7. 
pain of. 753. 

sites of, 754. 
pathology of, 900, 907. 
prognosis of. 908, 909. 
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Angina, pectoris, sudden death in, 758. 
symptoina of. 907, 908. 

Hy])hilis in relation to, 889, 890, 900. 
theoricH of, 900, m)7. 
treatment of, 909^-911. 
redux, 102. 
sine dolore, 907. 

Vincent’s. See Vineent’H anjjina. 

Angio-fibroma of nasal sriptunn 990, 997. 

Angiomata on face in cirrhosis of liv<‘r. 

of soil })alate, oOO. 

Angio>neuroses, 974-981. 

Angio-neurotic oedema, 9 7 s, 979. 
letiology of, 978. 
a ffeeiing larynx, 1009, 1.004. 
diagnosis of, 979. 
l)athology of, 978. 
piilmonary inanife.station.s of, HMi'l. 
relation of [)urpurii to, 72ti, 728. 
swtdlings in, 978. 
symptoms of, 978, 979. 
treatment of, 979. 

Anidrosis, 1274. 

Animal poisons, eileet of, on skin, 1284. 

Animals, distoi.se.s transmitted by, 985, 98(i. 

Anisocylosis, 705. 

in Huhaente eoinbined (logeneration, 1 01 7. 

Ankylostoma ceylanicum, 999. 
duodenale, 99ik 

as cause of ainemia, 7(t8. 

Ankylostomiasis, 939-941. 
dermatitis, 940. 
dysentery, 940. 

])atliology of. 9.99, 940. 
sources of infection in, 9.99. 
symptoms of, 940. 
tre.'itment of, ,940, 941. 

Anopheline mosquitoes, 221. 

Anorexia, 529. 
hysterical, 529. 

acute catarrhal gastritis. 598. 
neurastheiiia, 529. 
j)aiicreatiti.s, OtiO. 
nervosa, 529. 

Anosmia, 1972. 

atrophic rhinitis, 989. 
lesion of orbital lobule, 1400. 
iiniiateral, 1972. 

Anoxaemia, 95,9 .955. 

mental elleets of, 95.9, 954. 
pathology of, 959. 
symptoms of, 959-955. 
tn'atmeiit of, 955. 

Anthracosls, 1080, 1087, 1088, 1089. 
the trachea in, 1029. 

Anthrax, 107-110. 
letiology of, 108. 
animals immune to, 15. 
bacilli in relati(3n to phagocytosis, 16. 

resistant to digestion, 16. 
diagnosis of, 108. 
ill animals, 108. 


Anthrax, intestinal, 109. 
prophylaxis of, 109. 
pulmonary, 109. 
serum-therapy of, 36, 1 10. 
susceptibility of animals to, 108. 
symptoms of, 109. 
treatment of, 109, 110. 
very fatal in mice, 12. 
virulenc(^ in, 11. 

Anti-bacterial sera, 21, 25, 26. 

Antibody, formation of an, 14. 

Anti-diphtheria serum, 25. 
given by mouth, 29. 

A nd see Diphtheria antitoxin. 

Antidote in acute arsenical poisoning, 969. 

Anti-formin as means of detecting tubercle 
bacilli, 119, 114. 

Antigens, j>artial, for tuberculosis, 1111. 

Antileprol in leprosy, 119. 

Anti-meningococcus serum, 21, 97, 151. 

intrathecal use of, necessary, 97. 

Antimony in kaia-a/ar, 290, 291. 
ill trypanosomiasis. 295, 
tartrate in schistosomiasis, 939, 934. 

Antiplague serums, 1 72. 

Antipyretics, dangers of some*, 7. 
moth' of action of, 5. 
use of, in fever, 5, 9. 

Antipyrine eruptions, 1322. 

Antiscorbutic value of foods, 437. 

Antiseptics, intestinal, in coliform infec- 
tions, 89. 

Anti-staphylococcus vaccine, dosage of, 43, 
44. 

Anti-streptococcal sera, 21, 44. 
vaccines, 4 5. 46. 

Antitetanus serum, 25, 47. 

by intrathecal injection, 29, 47. 

Antitoxin, diphtlu ria, effect of, on mem 
brane, 94. 

production of. in body, 7, 14, 20. 
sera, 25. 
tetanus, 105. 
unit of, 20. 

Antitoxins and active immmiisalion, 19, 20. 
composition of, 20. 
explanation of effect of, 20. 
methods of preparation of, 10. 

Antivenene, in snake poisoning, 346. 

Antrum, maxiliarv, infected, in pyorrhoea, 
486. 

Anuria, 1183. 

causes of, 1183. 

Anus, eczema of, 1289, 1290. 
pruritus of, 1278, 1279. 
in enterobiasis, 342. 

Anxiety neurosis, 1576, 1750. 

Aorta, ascending arch of, aneurysm of, 949, 
950. 

symptoms and diagnosis of, 949, 960. 
atheroma of, 941. 
atresia of the, 896. 
coarctation of, 896. 
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Aorta, fleacendiiig arch of, aneuryam of, 
952 . 

thoracic, aneurysm of, 952. 
dilated, symptoms of, 949. 
double, 896. 
hypoplasia of, 896. 
syphilis of the, 937. 

thoracic, and branches, aneurysm of, 
949-956. 

transposition of, 896. 
transverse arch of, aneurysm of, 950- 
952. 

Aortic aneurysm. See U'nder Aneurysm, 
disease, prognosis of, 757. 

value of digitalis in, 763, IVA. 
incompetence, 840-844. 
aetiology of, 840. 
and aneurysm, 953. 
course of, 842, 843. 
diagnosis of, 843. 
dilated aorta in relation to, 949. 
hyjx^rtrophy and dilatation in, 8'f2. 
870. 

murmurs in, 842. 
prognosis of, 843, 844. 
pulse of, 841, 843. 
relative, 840. 
symptoms of, 840-842. 
syphilitic, 1915, 840, 889, 890. 
traumatic, 840. 
stenosis, 837-840. 
absolute, 837. 
aetiology of, 837, 896. 
cardiac sounds in, 838. 
congenital, 838, 896. 
diagnosis of, 839, 840. 
dilatation of left ventricle in, 837- 
hypertrophy of left ventricle in, 836, 
838. 

murmur in, 838. 
prognosis of, 840. 
pulse of, 838, 839. 
relative, 837, 838. 
symptoms of, 837-839. 
syphilitic, 888. 

Aortitis, acute, 936. 
syphilitic, 888, 889, 890. 

Ape-hand, the, in median nerve paralysis, 
1645. 

Aperients in B. coli infections, 83. 
in constipation, 568. 

Apex-beat, the, 740. 
heaving, 838, 871. 
in acute myocarditis, 858. 
in acute pericarditis, 878. 
in adhesive pericarditis, 883, 884. 
in chronic interstitial myocarditis, 868. 
in dilatation of heart, 874. 
in fatty heart, 863, 865. 
in hypertrophy, 871, 872. 
in mitral regurgitation, 849, 850. 
in mitral stenosis, 845. 
in thoracic aneurysm, 952. 


Apex-beat, thrusting, 87 J. 

Aphasia, aetiology of, 1461, 1463. 

and other defects of 8}XM‘ch, 14410 N 72. 
Broca’s, 1462, 1465, 
conditions involved in, 1460-1465, 
estimation of tc^siamentary eapaeity in. 
1468, 1469. 

in lesions of prefrontal lobes, 1400, 
1460. 

in lesions of temporal lobes, 1402, 
1460. 

jargon, 1460. 

h'sions responsible for, 1463. 
method of examination in. 1469. 
motor, 1462, 1465. 
prognosis of, 1467, 1468, 
pure>, 1460. 
recovery from, 1468. 
re-education of spt^cch in, 1468. 
sensory, 1462. 

Wernicke's, 1462. 

Aphasic attacks in migraine, 1549. 
Aphonia, functional. 1002, 1018, 1019, 

sh(‘ll-sbock in relation to, 1018, 1019. 
hysterical, 1578. 
in laryngitis. 1002, 1006. 

Aphthm, 490. 

Aphthongia, 1472. 

Aphthous stomatitis, 490. 

Aplastic an»mia, 713. 

Apneumatosis, 1067. 

.1 tnl see under Lungs, collaj)se of. 
Aponeuroses, tibrositi.s of, 1259, 1260. 
Apoplectiform attacks in fatty lu art, 866. 
Apoplexy, causes of, 1448-1451. 
cereU-lIar, 1453, 15*15, 1455. 
localising symptoms of, 1451-1453. 
Appendicitis, tK)8~6l4. 
acute, 608-612. 

course of, 610, 61 I . 
diagnosis of, 611. 
indications for operation in, 611. 
pathology of, 608, 
prognosis of, 611, 612. 
symptoms of, 608-610. 
treatment of, 612. 
aetiology of, (X)8. 
and intestinal worms, ,341. 
bacteriology of, 608. 

B. coli in, 80. 
catarrhal, ()08. 
chronic, 61 2-6 M. 
achlorhydria in relation to, 52S. 
diagnosis of, 613, 614. 
spastic consipation in, 564. 
symptoms of, 612, 613. 
treatment of, 614. 
in relation to actinomycosis, 178. 

giistric and duodenal ulcer, 545, 547. 

pelvic, 610, 611, 613. 

pyorrheea as a cause of, 486. 
Appendicostomy in chronic dystmterv, 
86 . 
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Appendicostomy in ulcerative coiitia, 593. 
Appendicular concretion, 608. 

Appendix, infectioriR of, in relation to 
peritoneum, 678. 

Hituation of, as affecting symptoms of 
apixmdicitis, 610, 611, 61 .‘1. 
Appetite, depraved, in haemophilia, 7,32. 
excessive, in diabetes, 410. 

Apple-Jelly nodules of lupus, 996, 1009, 
1 335. 

Apraxia, 1472-1474, 1748. 
aetiology of, 1472, 1473. 
diagnosis of, 1473, 1474. 
ideational, 1474. 
lesions e.oneerned in, 1472. 
motor, 1473. 

Aprosexia, 999. 

Apyrexial fever, 7. 

Aran-Duchenne type of paralysis, 166)0, 
1661. 

Arborisation heart-block, 800. 

electro-cardiogram of, 930. 

Arcus senilis in fatty heart. 865. 

Argyll Robertson pupil, 1378, 1379. 

diagnostic signiiicance of, 1379. 
in lethargic* encephalitis, 14K. 
in talH-s, 1499, ir>(X), 1.701, 1502. 
Arithmomania, 1568. 

Arneth index of leueoeytosis in pulmonary 
tiibi'rculosis, 1097. 

Arrhythmia, cardiac, from toxtemia, 50. 
Arsenic acid, uses of, 367. 
eruptions, 1321. 
in food, 368. 
in malaria, 223. 
lethal dose of, 369. 
metallic, uses of, 367. 
vitreous, 367. 

M'hiti*, iLses of, 367. 

Arsenical neuritis, .369, 1661, 1662. 
poisoning, 367-370. 
acute, .368, 369. 
pathology of, 368. 
symptoms of, .368, 369. 
treatment of, 369. 
alcoliol in relation to, ,36)5. 
chronic, symptoms of, 369, 370. 
treatment of, 370. 

preparations in relation to optic atrophy, 
1374. 

Arsenious acid, 3()7. 
anhydride, 367. 
sulphide, .367. 

Arseniuretted hydrogi n, 368. 

poisoning by, 370, 383. 

Arsenobenzene, 206. 

jKiisoning, effect of, on liver, 382. 
preparations. 206, 207, 208. 
choice of, 208, 209. 
dosage of, 207, 208, 216, 217. 
pn'oautions necessary in use of, 207, 
211 . 

risk of, in dialx'tics, 211. 


Arsenobenzene preparations, therapeutic 
properties of, 208. 
toxic effects of, 209-211, 370, 382. 

Arsine. aS’cc Arseniuretted hydrogen. 

Arterial degeneration, 940-943. 
aetiology of, 943, 944. 
disease due to lead poisoning, 374. 
high blood-pressure in, 970. 
in relation to angina pectoris, 906, 
907, 909. 
insanity, 1747. 
hypertrophy, 943-946. 
netiology of, 943, 944. 
pathology of, 944, 945. 
prognosis of, 946. 
symptoms of, 945, 946. 
treatment of, 946. 

Infiltration, 946, 947. 

pathology of. 946, 947. 
inflammation, 93.5-938. 
relationship of, to renal disease, 944. 
thrombosis, 964. 
cer(*bral syphilitic, 1486. 

Arteries, degeneration of middle coat of, 

942, 943. 

dist'ases of the, 935. 

chis.Mifieation of, 935. 
elTeet of ag(* on, 940, 943. 
fatty degeneration of middle coat of, 

943. 

in granular kidney. 1208. 
ring calcification of, 942. 
silver- wire, 945. 1203. 

Arterio-sclerosls, objections to term, 935. 

Arterio-venous aneurysm. See Aneurysm, 
arterio-venous. 

Arteritis, acute, 936. 
in fevers, 93t>. 
inh'ction in relation to, 936. 
symptoms of, 936. 
chronic, 936-938. 
ajtiology of, 936, 
course of, 938. 
of coronary arteries, StiO. 
pathology of, 938. 
prognosis of, 938. 
symptoms of, 938. 
syphilis in relation to, 937, 938. 
treatment of, 938. 
varieties of, 935, 936. 
syphiUtic, 192. 
typhoid, 68. 

Artery of h.'einorrhage, the, 1450. 
whipcord, 945. 

Arthralgia in chronic lead poisoning, 374, 
375 

Arthritis, 1241-1256. 
associated with “ deficiency diseases,” 
1249, 1250. 
causes of, 1250, 1251. 
chronic villous. See Arthritis, non- 
specific infective, 
classification of, 1241. 
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Arthritis deformans, 1250, 1263. 

Sec Arthritis, iion-specitic iiifoctivo. 
due to abnormal blood eondition, 1249. 
dysenteric, 86, 1244, 1245. 

fetiology and pathology of, 1 244, 
diagnosis of, 1244. 
joints chiefly affected in, 86, 1 244. 
symptoms of, 1244. 
treatment of, 1244, 1245. 
following the injection of animal s( ra, 
29, 1248. 

gonococcal, 40, 60, 1242, 1243. 
aetiology of, 1242. 
crippling from, 1243. 
diagnosis of, 2143. 
pathology of, 1242. 1243. 
symptoms of, 1243. 
treatment of, 1 243. 
vaccine therapy of , ,34, 40, 124,3. 
gouty, 423, 424, 425. 
in acute periostitis, 124<S. 
in bacillary dysentery, 85, 86. 
in cere bro-spinal fever, lliO, 169 
in congenital syphilis, 205. 
in dengue fever, 1216. 
in glanders, 1247. 
in haemophilia, 1249. 
in mumps, 289. 
in pneumonia, 1128. 
in purpura, 1249. 

in relation to cardiac diseases, 819. 820. 
in rheumatic fever. 294. 

in children, 296. 
in rickets, 1250. 

in scarlet fever, 258, 259, 264, 1246. 
in scurvy, 1249, 1250. 
in typhoid and paratvphoid fc viU'.s, 69. 
1246. 

in ulcerative eobtis, 591. 
ill undulant fever, 1216. 
infection in relation to, 1251, 
infective, in children, 1251, 12;>4. 
infective, vaccine therapy of, 45. 
dosage for, 45. 

meningococcus, serum treatment of, 37. 
mono-articular, 1 2 54. 
non-specifle infective, 1250-1256. 
aetiology of, 487, 1250, 1251. 
forms of, 1254. 
hypochlorhydria in, 528. 
order of infection of joints in, 1253. 
pathology of, 1251-1253. 
prognosis of, 1254. 
sources of infection in, 1252, 1253. 
symptoms of, 1253, 1254. 
treatment of, 1254-1256. 
vaccine therapy of, 1255, 1256. 
of neuropathic type, 1248, 1249. 
pneumococcal, 59, 1245. 
race-incidence of, 1250. 
rheumatoid. See. Arthritis, lum-stM^oilie 
infective. 

septicacmic and pyssmic, 1247, 1248. 


Arthritis, spedfle infective, 1242-1250. 
streptococcal, vaccine therapy of, 45. 
streptococci in, 55. 
syphilitic, 1247. 

varieties of, 1247. 
toxic nature of, 14. 
traumatic, 1242. 

I tubercular, 1 245. 

I vertebral, 1254. 

' Arthropathies in cerebro spinal fev(‘r, 160. 

i Artificial respiration in carbon monoxide 
]K)isoniDg, 378. 

Asbestosis, 1087. 

Ascaridiasis, 34 1 . 
symptoms of, 341. 
treatment of, 341. 

Ascaris dysentery, 34 1 . 
lumbricoides, 34 1 . 

causing mcningisra, 165. 

Ascending paralysis, aeute. Sec Landrv's 
I)arulyfli.s. 

Ascites, 693-696. 
aetiology of, 693. 
chylous, in caiici r of liver, 61 8. 
in cirrhosis of Hver, t>37. 
in .syphilitic liver, t>48. 
in cancer of gall-bladder, 661. 
ii» cancer of liver, (>48. 
in cirrhosis of liver, 636, 637. 6.39. 
in diffuse clironic pt'ritonitis. (i87. 
in heart failure. 754. 
ill hydatids, WT). 
in nephritis, 1202. 
in portal thrombosis, (>50. 
in splenic aiiimnia, 738. 
in syphilitic disease of liver, t>42, t>43. 
ofx'rative tri atment of, 696, 
symptoms of. 693, 694. 
treatment of. 695, 096. 

Ascitic fluid, chara(^t<u*s of. in malignant 
peritonitis, 692. 
in cirrhosis of liver, 6.37. 
tubi^reulous, characlei-s of, 689. 

Aspergillosis, 182. 

I pulmonary, 182, 1 1 15. 

Aspergillus as cause of myeetoina, 1 80. 
as possible cause of asthma, 1055. 
fumigatus, 182, 1 115. 
nidulans, 1115. 

! Aspiration in h(*patic abscess, (>32. 

; Astereognosis in diphtheria, 97. 

in lesions of parietal lobe, 1401. 

’ in subacut(‘ combined degtme ration, l6l 8. 

j Asthma, 1049-1055. 

I adenoids in relation ri), 1000, 1050. 
j a;tiology of, 1050, 1051. 

after influenza, 125. 

; baeU‘riology of, 1054. 

i bronchial, 1053, 107t>. 

i cardiac, 753, 874, 1053. 

in chronic interstitial myocartlitis, 8(>8, 
course, complications and set^uelui of, 
1052, 



INDEX 


1769 


Asthma, diagnosis of, 1052, 1052. 
emphysema in relation to, 1070. 
hay, 1053. 
pathology of, 1051. 
potters’, 1080. 
prognosis of, 1053. 
renal, 1053. 

in granular kidney, 1200. 
symptoms of, 1051, 1052. 
thymic, 457, 458, 099, 1008. 
treatment of, 1053-1055. 
ursemic, 1 2 1 5. 
va(*oine treatment of, 42. 
week-end, 1050. 

Asthmatic aura, thti, 1051. 
paroxysm, the, 1051, 1052. 
treatment of, 1053, lOiVl. 

Asthmatoid wheeze in hrom hial olxstmc- 
tion, 1047. 

Ataxia, cerebellar, and pohomyelitis, 143. 
congenital cerebellar, 1470. 
familial. Ataxia, hereditary. 
Friedreich’s, 1503, 1512, 1510-1520. 
{etiology <.)f, 1510. 

eourse and [)rogiU)sis of, 1519. 1520. 
(liagnosi.s of, 1 51 9. 
hereditary transmission in, 1510. 
mnseulur disi urbance in, 1 51 7, 1 51 8. 

1519 . 

pathology of, 1510, 1517. 
symptoms of, 1517-1519. 
treatmmit of, 1 520. 
hereditary, 1515 1522. 
eommon featun's of, 1515. 
resi'inbling disseminate sclerosis, 1515. 
tyjK.*s of, 1515. 

L cerelxdlar apo])le.xy, 1453. 

I diphthcritie neuritis, lOtm. 

L disseminate sclerosis, 15<J8. 

Friedreich’s diseiuse, 1517, 1518. 

I s(‘a-sickness, 35(i. 

snhacule combined degeneration. 

1018. 

ni tabes. 1498. 1499, 1503. 

treatment of, 1505. 

Marie’s, 1520. 

primary progressive cerebellar, 1521. 
Sanger Brown’s, 1521. 
spastic, in cerebro-spinal fever, 159. 
spino-cerebellar, 1 52 1 . 
static, in Friedreich’s disease, 1517, 1518, 
Atelectasis pulmonura, 1007. 

{etiology of, 1007. 
pathology of, 1007. 

Ateliosis, 481 : 

Atheroma, 940-942, 
aetiology of, 940, 941. 

{uul aneurysm, 941, 948. 
ill cliroiiic endocanlitis. 833. 
in ix lation to arterial thrombosis, 904. 
cerebral thrombosis and haemorrhage, 
1448. 

of coronary arteries, 800, 941, 1442, 904. 


Atheroma, pathology of, 941, 1442. 
prognosis of, 942. 
symptoms of, 942. 
treatment of, 942. 

Atheromatous plaques, 941. 

Athetosis, congenital bilateral, 1470. 
ill lethargic encephalitis, 149. 
in poliomyelitis, 144. 
in S. American trypanosomiasis, 237. 

Atmospheric conditions in relation to lu at- 
stroke, 358, 

pressure, effects of increased, upon 
animals, 348. 

Atony of the stomach, 519, 520. 
treatment of. 520. 

Atophan (cincophen) as uric acid eliminant, 
423, 427. 

Atoxyl in sh't'ping sickness, 235. 

Atriplex littoralis, eating of, the cause of 
atriplicism, 384 . 385. 

Atriplicism, 384, 385. 
symptoms of, 385. 

Atrophies, craft, 1573. 
of the skin, 1302. 

Atrophy, muscular, in leprosy, 118. 
of liver, acuU* yellow, 020. 

And xrc Liver, acute y('llow atrophy 
of. 

of skin, senile. 1302. 

pi^roiieal muscular. Slc Peroneal mus- 
eiihir atrojiby. 

progressive muscufar. See i^ogressive 
muscular atrophy. 

progressive spinal muscular, of children, 
1039-11>41. 

tunic, in progi'cssive muscular atrophy. 
1028. 

Atropine in cardiac dist‘{ise. 771. 
in gastric hyjM'i-seoretion. 549. 
in relation to hyjierpyrexia, 359. 
test of Marris for typhoid and para 
typhchd, 7U. 

Attenuation of cultures for active immuni- 
sation, 19. 

Aub-Du Bois table of caloric requirements, 
413. 

Auchmeromyia luteola, 344. 

Auditives, 1403, 141)4. 

forms of sjxeeh defect found in, 1404. 
1405. 

Auditory and vestibular nerves, affections 
of, 1380-1390. 

Auerbach’s plexus, in relation fo achalasia 
of cardia, 508. 

of pelvi rectal and anal sphincters, 

001 . 

of pharyngo-CDsophageal sphincter, 
507. 

Aura, the epileptic, 1531, 1532, 1534, 

1 535. 

hallucinations associated with, 1634, 
1711. 

sensory, of migraine, 1549. 
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Auricular flbriilation, 

tT0tiology of, 802. 

angina pectoris in relation to, 804, 80o. 

contrasted with auricular flutter, 81 S. 

definition of, 802. 

diagnosis of, 800-808. 

dilatation in relation to, 87.‘{, 

effect of, on the heart, 802. 

on pre-systolic murmur, 846- 
efl'ect of thyroidectomy on, 466. 
electro-cardiogram of, 930-9:12. 
in thyrotoxic conditions, 809, 810. 
pathology of, 802-804. 
prognosis of, 808. 
symptoms of, 804-806. 
treatment of, 808-810. 
value of digitalis in, 763-7(>6, 809. 
flutter, 810-814. 
aetiology of, 811. 
diagnosis of, 812. 813. 
effect of, on heart, 811. 
electro cardiogram of, 930-932. 
electro-cardiographic diagnosis of, 813. 
932. 

in thyrotoxic conditions. 809, 810. 

jugular pulse in, 812. 

nature of, 810, 811. 

prognosis of, 813. 

pulse in, 811, 812. 

symptoms of, 811, 812. 

treatment of, 814. 

Auriculo-ventricular block, cong<‘nital. 799. 
electro cardiogram of, 927, 928. 

And see Heart- block. 

bundle, 741. 

lesion of main branch of, 799, SOO. 
electrocardiogram of, 928. 

node, 741. 

Auscultation of lungs, 983-98,5. 

Autogenous vaccines, 33. 

necessary for coliform infociions, 38. 
Autohsemotherapy in angio neurotic mdema, 
979. 

Auto-intoxication in heat-stroke, 3,59. 
Autolytio reaction in diagnosis of black- 
water fever, 227. 

Automatism after encephalitis lethargica, 
1710. 

post-epileptic, 1539, 1712. 
Auto-suggestion, 1755. 

Aviation and anoxaemia, 353, 354. 

Axilla, Chronic erythematous eczema of, 
1289. 

Axillary hairs, lepothrix infection of, 131 5. 

Babinski’s views on hysteria, 1575, 1576. 
Bacoelli’s sign in pleural effusion, 1 145. 
Bacillary dysentery, 85, 86. 

And see Dyscntc*ry, bacillary, 
emulsion, tubercular, 48. 

Bacilli of food poisoning, 388-39.3. 
classification of, 391, 392. 
sugar reactions of, 392. 


Bacilluria, 82, 1 220, 1 22 1 . 

Aetiology of, 1 220. 
coliform, 81 ,82. 

vaccine treatment of, 37, .38. 
in paratyphoid fev(‘r. 78. 
organisms found in, 1220. 
pathology of, 122i). 
paths of infection in. 1220. 
symptoms of, 1220, 1221. 
treatment of, 1221. 
typhoid, 68. 

vaccine therapy of, 1221. 

Bacillus abortus as eausi' of fever in man, 
72. 

as cause of undulant fever, 1 73. 
acidophilus hi chronic colitis, 587. 

in diarrluea. 574. 

Of acne, 1.302, 1304, i:i06. 
actinomycelium comitans, 177, 17S. 
aerogenes capsulatus, 54. 9(i5. 
in haunothorax. 1155. 
infecting urirte, IltKk 
aertrycke, 77, 3m). 

strains of, .3m). 
anthracis, 107. 
asiaticus, :M)o, 391. 
of Boas-Oppler, 51 9. 
of Bordet and Gengou, 13o. 
bottle, 1 302. 

in ac^ne vulgaris. 1304. 
botulinus in relation to food poisoning. 
395. 

strains of, 396. 
cholersB suis, 390. 
coil communis, 79. 
coll group of organisms, 7t). 

in acute intestinal obstruction, 

in acuU‘. pancreatitis, 664. 

in apjx'ndicitis, 80, (>08. 

in the bladder, in health, 79. 

in the bowel, 80. 

in cholecystitis, 80, 652. 6;>4. 

in cholelithiasis, 80. 

in cholera nostras, 80. 

in colitis, 80. 

in cystitis, 81. 

in diverticulitis, 80. 

in epidemic diarrhfea in children, 575. 

in gall-bladder sepsis, 80. 

in infective (‘udocarditis. 83. 

in intestinal intoxicati»)n, 80. 

in middle ear, 83. 

in fxiricolic suppuration, 81. 

in j)eritoj)itis, 80, 678. 

in puerpc^ral sepsis, 83. 

in sinus thrombosis, 1458. 

in suppurative pylephlebitis, 651. 

in urine, 79, 80, 81, 82, 1220, 1221. 

infection of urinary tract, 81, 82. 

of uterus and tubes, 83. 
infections, 79 84. 
treatment of, 83 -84. 
vaccine treatment of, 38, 84. 
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Bacillus coll, modes of infrriion by, 79, SO. 
rAle of, in cliHeaso, 79 
septieaunia, 8,3. 

sitoH of infection by, 80, 81, 82. 

dysenterise Morpn, :i9J . 
in epidemic diarrhma in children, r>7r>. 
in relation to ulcerative colitia, 589. 
in suppurative pylephlebitis, (>51. 
of Eberth os a cause of meningitis, 1441 . 
enteritidis. >s’ef Bacillus ga<-‘rtru?r. 
Aertrycke, See Bacillus tiertryeke. 
in ej)ideinic diarrhoea in children, 575. 
of epidemic jaundice, 591 . 
faecalis aikaligenes, 391. 

Flexner’s, 85. 

of Friedlknder in acute eutai rhal rhinitis, 
985. 

gaertner, 3iK). 

of glanders. See Bacillus mallei. 

Hiss, 85. 

Hofmann’s, 91 . 
influenzae {054 Her), 122, 123. 
of Klebs-Loefller, 39. 1M>. 
in rhinitis, 989, 990. 
organisms jissoeiated with, in throat. 
92. 

staining of, 91 . 
leprae, 117. 
mallei, 12 o. 

to.xin of, 121. 

Morgan’s, in epidemic diarrhoea in ehil 
drf*n, 575. 

paratyphosus A, 77, 3S9. 

B, 77, 389, 3<K». 

C, 77. 
pestis, 170. 
pfeifler, 122, 123. 

eharactem of, 123. 
in acute tracheitis, 1022. 
in catarrhal rhinitis, 985. 
in ndation to diseases other than 
iulluenza, 122. 
in relation to inlluenza, 122. 
st‘ptiea.unia due to. 51. 
proteus, 54. 

fluorescens, 311. 
pseudo-diphtheria, 9 1 . 
psittacosis, 390. 

pyocyaneus, septicfemia from. 51. 

toxaiiuia from, 391. 
septus in catarrhal rhinitis, 985, 

Shiga*s, 85. 

of smegma, distinguished from tubrn’cle 
batullus, 114. 

sporogenes in hicmothorax, 1 1 55. 
suipestifer, 77, 390. 
of tetanus, 103. 
tuberculosis, lio, i()90. 
avian form of, 1 10. 
bovine tyjH' of, liO. 

(diaracters of, 110. 

human typ<‘ of, 1 10. 

isolation and recognition of, 113, 1 14. 


Bacillus tuberculosis, staining reactions of, 
110, 113. 

typt^s of, no, 1090. 

typhl murium, 390. 
typhosus, 01. 

characters of, 61. 
in cholecystitis, 652, 655. 
in suppurative pylephlebitis, 651. 
toxins of, 61. 

xerosis, 91. 

Y. Strong’s, 85. 

Backache in bacillus coli infections, 82. 
chronic, in visceroptosis, 070. 
in neurasthenia, 1587. 
in small pox, 271, 274. 
toxajmic, 50. 

Bacteria and fungi, skin eruptions due to, 
1334-1338. 

in causation of acute suj)purative gas- 
tritis, 539. 

in meningococcal spinal Huid, 102. 
infe(‘tive, 10. 

li\ing. injection of, for active immunisa- 
tion, 19. 

part played by. in acute intestinal 
obstruction. (>05. 
p>wer of. to invade blood. 12. 
Bacterisemia, 12, 51. 
in <X‘ re bro- spinal fever. 150. 
in diphtheria, 92. 
in gonorrlueal rheumatism, tX). 
in infective ('iidocarditis, 820, 829. 
in jineumonia, 58. 

Bacterial activity, eflects of, 10-13. 
cultures, attenuation of, for active im- 
munity, 19. 
diseases, oti 4 70. 
food-poisoning, 38t>-397. 
ajtiolog;^ of, 387, ,388. 
bacteriohigy of, 388-393. 395, 390. 
complieatioiLs and sequela} of, 394. 
course and prognosis of, 394. 
diagnosis of, 394. 
pathology of, 393. 
prophylaxis of, 394. 
symptoms of, 393, 394. 
treatment of. 394, 395. 
growth as atfeeted by fresh serum, 13. 
infection, iu-l4. 

as a cause of diarrhma. 509. 
results of, 13, 14. 

intoxication, 13, 14. 
invasion, 13. 

irritants, dermatitis from, 1293-1307. 
toxins in relation to Umiperature regula- 
tion, 5, 0. 
vaccines, 20-28. 
tlosage of, 33-35. 

mode of administration of, 30, 31. 
Bactericidal action of gastric juice, 480. 
drugs, 53. 

Bacteriological examination of stools, 

503. 



1772 INDEX 


Baeteriology of food poisoning, 

395, 39(). 

Bacteriolysis, 22. 

Bacteriotropin, 17. 

Bacterium tularense, 1 75. 

Bacteriuria. See Bauilhiria. 

Bagdad boil, 23] . 

Baker’s itch, 1285. 

Balloon ascents, deatlis from high altitudfs 
in, 354. 

Balneological treatment of arterial hypt i 
tension, 972. 

of granular kidney, 1209, 1210. 

Banti’s disease, 033, 7;i0-739. 

And sec vSplenie ana3mia. 

Banting cure for obesity, 429. 

Barany’s caloric test for vestibular lesions. 
1388, 1389. 

Barber’s rash, 1295, 1310. 
forms of, 1300. 

And see Sycosis barbie. 

Bar biers, 44(). 

Barcoo rot, 136(). 

Barium enema, for exciminatiou <4 tin- 
colon, 500, 501, 502. 572. 
technique of, 501. 

meal for inv^ostigation of gfi-strie turn 
tions, 517, 51 S. 

and enema for inv<‘Rtigati(>u of cancer 
of colon, 590. 

for investigation of diverticula of 
colon, 598, 599. 

f for investigation of intestinal func 
tions, 501, 502, 509, 572. 

Barker’s needle for lumbar punctun'. 1 (>0. 
Barlow’s disease. See vSeurw, infant ib-. 
Bartonella bacilUformis, 3 1 9. 

Barton’s bodies in Oroya fever, 31 9. 

Basal ganglia, localisation of lesions of, 
1403, 1404. 

metabolism. See Metabolism, biisal. 
Basedow’s disease, 400. 

A nd see Hypi-rthyroidism. 

Bastedo’s inflation sign, 536, 614. 

Bayer “ 205 ” in sleeping sickness. 235. 
Bazin’s disease, 1338. 

Bed-sores in small pox, 271. 
in typhoid, 69. 
in typhus fever, 284, 285. 

“ Beef-steak hand,” 970. 

Beef worm, the, 343. 

Beer, arsenical contamination of, 368. 

lead contamination of, 374. j 

Bell’s paralysis. See under Paralysis. j 

Belladonna for relief of intestinal spasm. | 
589. ! 

in relation to gastric tonus and secre- 
tion, 521. 

Bence-Jones proteinuria, 1185. 

“ Bends,” the, in caisson disease, 351 . 

Benedict’s solution, 411. 

Benedlkt’s syndrome, 1404. 

Beraneck’s tuberculin, 1110. j 


I Beriberi, 446-448. 

! acute iKTiiicious forms of, 448. 

' aetiology of, 446, 447. 

I diagnosis of, 448. 

dry, 448. 
infantile, 448. 
pathology of, 447 
prognosis of, 448. 
prophylaxis of, 432, 435. 436. 448. 
rndimentary forms of, 44 7. 
symptonrs of, 447. 448. 
treatment of, 432, 448. 
wet, 44 7. 

Besredka and seiiHitise<l euUun-s, 19. 
Besredka’s vaccine fm bacillary dysent^'ry, 
86 . 

Beta-tetra-hydro-naphthylamine, a pyu m 

drug, ,359. 

A nd see Tetra-bydro-.8 naplit hvlfinuuc. 

B6te rouge, 345. 

Bial’s test, 411. 

Bier’s treatment m arthriti.K. 1255. 

Big heel, 324. 

Bile, elfcaa of absl'nce of. from intestine, s 
on digestion. 61 8. 
ex(H‘.s8 of. in malaria. 221. 

Bile-ducts, cancer of the, titii , 662. 

diagnosis of. ()<)2. 
jaundiee n; , 61 6. 
pathology of. 6<il . 
symptoms ol. 661. tWiJ. 
treatment of. <Hi2. 

congenital obliteration of the, 626, 621. 

pathology of, t)21 . 
toxic, nat un- of, t)2 1 . 

Bile-pigments in tnim , 617. 

Bile-producing lunction of liver, 38 J . 
Bilharzia haematobia, 332. 
mansoni, 333. 

Bilharziasis. See Schistosomiasis. 

Biliary calculi. See (lall sttmes. 
cirrhosis, 646. 
colic, ()57, 658. 

symptoms of, 657, 658. 
treatment of, 659. 
without gall-Htoii(‘8, 659, 6t)6. 
diagnosis of, 660. 
treatment of, (><>6. 
crises, 659, 660. 

stasis in reflation to gall-stones, 656. 

Bilious attacks. See Kligraine. 

Bilirubin absent from bile in sprue, ,580. 
in blood, excess of, ui acholuric inundiw, 
622. 

Van lien Bergh for, 618. 
in urine, 6 1 8. 

Biot’s breathing, 982. 

Birth injuries. See Obstetrical paralygea. 
Birth-injury and idiocy, 1 738. 

Biskra button, 231. 

Bismuth preparations in treatment of 
syphilis, 214, 215. 
in treatment of yaws, 220. 
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Bismuth preparations, doRago of, 2J4. 

toxic effects of, 214. 

Black fever, 228, 31 7. 

Biackheads. See (^omedones. 

Black vomit in y^dlow fever, 313. 

Blackwater fever, 225 227. 
fctiology of, 225. 

eomplieatioiis aiJcl sequelae of, 22t>, 
227. 

diagriosis of, 227. 

(indcTnic areas of, 225. 
ha'nioglol)in\nia in, 225. 22(1, I 1 S(». 
iti relation to nnilaria, 225. 

])ath<jlogy of, 225, 22f). 
prognosis of. 227. 
syniy)t<)ins of, 22<i. 
t real men t of. 227. 

Bladder symptoms in app<‘ndie.itis, r>l3 
Blanching test in scarlet fever, 252. 
Blastomyces inf(‘eting lungs, 1115. 
Blastomycosis, ls2. 1S3. 
diagnosis of, 1 H.‘{. 
proLMiosis of. 1 S.’». 
syniptoiiis of, I Sg. 
treatment of. 18,3. 

t ype.', of. 1 S2. 

Bleeders, 731 , 733. 

Afd under Hu‘inoj)hilia. 

Bleeding-time, 7o<;. 

in luemophilia. 731 . 
in })urj)uia. 72ti. 

Blepharitis, ciliary, i 298. 

vaccine treatment t3', 43. 
Blepharospasm in h\st<'ria. 1578. 

Blindness after small pox 271. 

id ndrolailhar neurit is, 1372. 1373. 

I hydrocephalus in (diildreii. 1423, 
in leprosy. I 1 S. 

post ha>ie iiieiiiugitLs of infants, 1.7S. 
in Sehilder s disetuse. 1514. 

Blood analysis in earhon nionoxid(' poison- 
ing, 378. 

constituent (dt'inents oi the, 705, 700. 
corpuscles, red, 705. 

fragility of, ti23. 7t>5, 737. 
white, 705. 

-crises in jH rideious amemia, 711. 
-culture for diagiuKsis of tyjjhoid, 09. 
<iemon.st ration of tubei'ele bacilli in. I 14. 
diseases of the, 705-734. 

ehiasitieation of, 700. 

-examination test of renal etficienev, 
1180. 

in anaunia gravis, 713. 

in amemia ]>seudo-leuk;enuea infantum, 
724. 

in chloroma, 723. 
in chlorosis, 71 5, 710. 
in cholcira, 87. 

in coiigonital heart disease, 897. 
in di'mentia prajcox, 1729. 
in enti rogpiious oyanosia, 585. 
in byjK'rthyroidisin, 402. 


Blood in idiopathic purpura, 726. 
in jaundice, 617, 618. 
in kala-azar, 229. 

in leukaemia, 717, 718, 719, 720, 721. 
in lymphadenoma, 701. 
ill measles, 242. 
in p(*rnieious aiiffimia, 711. 
in polycythsemia, 707. 
in pulmonary tulx^rculosis, 1097, 1104. 
in scurvy, 4.39, 440. 
in septicaemia. 51. 
in sicklc-eelled anaenua, 714. 
in sleeping sickness, 234, 235. 
ill spiel dc anauuia, 737. 
in sub- acute eombinr^d degeneration, 
ltd 7, 1018. 

ill syphilis of nerve us system, 1483, 1481. 
-letting in cardiac failure, 772. 

.!//</ MV Venesection, 
occult, recognition of, in stools, .502, 563. 

sitmilieance of. 503. 

plasma, 706. 

-platelets, 537. 7 t 0 i. 

in yn niieious anamiia, 711. 
in purpura, 726. 

Blood-pressure as prognostic indication in 
pulmonavy tubc*rele, 1106. 

(dfeed of digitalis on, 969. 
elleet of suprarenal secretion on, 454, 
455. 

in diphtheria, 96. 
in paratyphoid fever, 78. 
in ndation to treatment of apoplexv, 
1457. 

ill tyjihoid. 08, 

high, fattv di geueratioii of media in, 
943‘. 970. 

in angina }>eclori.s, 9<J0. 
in arterial hyjKMtrophy, 945. 
in chronii- lead poisoning. 374. 
in epil(‘])ti(“ attae k. 1530, 1537. 
ill graiuilar kidney, I2t)9, 1210, 1211. 
in intracranial tumour, 1412. 
in polyi'ytha'inia, 707. 
in relation to aneurysm. 947. 
in relation to epistaxls, 990. 
in seeoiuinry contracted kidney, 1203. 
intracranial, 1443, 1444. 
low, in acromegaly, 470. 
in cirrhosis of liver. 037. 
in iiifaretion of heart, 801. 
ill jaundice, 017. 
ill neurasthenia, 1587. 
physiological variations in, 907, 908. 
subnormal arterial. 968, 909. 
supernormal arterial, 909-973. 
systolic, normal standards of, 907. 

Blood-sugar, effect of arson O benzene re- 
medies on, 211. 
in vVddison’s disease, 455, 
ill hyperthyroidism, 4fi4. 

Blood transfusion. tSee Tranfusion of 
Blood. 
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Blood vessels, effpct of Sp. pallida on, 192. 
Blue disease, 317. 

Bockhart’s impetigo, 1298, 1299. 
symptoms of, 1298. 
treatment of, 1298, 1299. 

Boeck’s benign miliary sarcoid, 1338. 

cutaneous sarcoid, 1 339. 

Boils in dengue, 317. 
in diabetes, 410. 
in the tropics, 13(9). 
in typhoid, 69. 
vaccine treatment of, 43. 

Bdllinger’s discovery of Actinomyces bovis, 
177. 

Bone-changes associated witli arthritis, 
1253. 

in acromegaly, 476. 

in Gaucher’s type of splenomegaly. 739. 

in leprosy, 118. 

in renal dwarfism, 481. 

in rickets, 443, 444, 445. 

in typhoid, 63, 65, (>9. 

in yaws, 219. 

Bone, effect of aneurysm pressure on, 948. 
effects of suprarenal secretion on, 454. 
excrescences in goundou, 323. 
syphihtic lesions of, 193, 201, 262. 
Bone-marrow in leukaunia, 7 1 8. 

in pernicious anaemia, 710. 

Bones, diseases of the, 12()2-1269. 

fragility of, in aiiute poliomyelitis, 139. 
retarded growth of, in aeutt* polio 
myelitis, 139. 

Boothby and Sandiford’s nomograph, 399. 
Borborygmi, cause of, 583. 

Bordet and Gengou, bacillus of, 136. 
complement deviation U'st. of. 22. 
test for hydatids, 336. 

Bosch yaws, 232. 

Botulism, 395-397. 

{etiology of, 395. 
bacteriology of, 395, 396. 
outbreaks of, 395, 396. 
prognosis of, 396. 
symptoms of, 396. 
treatment of, 396, 397. 

Bouchard’s retention theory of uraemia,, 
1212, 1213. 

Bouton diaphragmatique of Gueneau de 
Mussy, 1141. 

Bouton d ’Orient, 231 . 

Bovine tuberculosis, 116, 1096. 

Bow-leg in rickets, 444. 

Brachial plexus, anatomy and physiology 
of, 1642. 

lesions of, 1(542, 1643, 1653. 
paralysis, 1642, 1643, 1653. 
Bradycardia, 780. 

Adams-Stokes syndrome in, 805. 
aetiology of, 780. 

distinguished from slow pulse, 780. 
in acute myocarditis, 858, 8(50. 
in fatty heart, 865. 


Bradycardia in jaundice, 61 7. 

physiological, 7H0. 

Brain, aetinomyeosis «)f, I 79. 
hypertrophic sclerosis of, 1739. 
lesions in aimehie dyH<'ntery. 238. 

in lethargic ene(‘])halitiH, 147. 
signs of local lesions of, 1.399 1405. 

A /id sev u nder (Vrebral. 

Break-bone fever. Si t ihugue. 

arthritis in, 1246. 

Breathlessness as a sign of eariiia(‘ failnn . 
752. 753, 774. 

And iin Dyspiiuia. 

Breath sounds, ailvt ntitious. 98^4, 985. 
in abscess of lung, 1081. 
in acute bronchitis, 1034, 1035. 
in asthma, 1052. 
in bronchiectasis. i(h>7, 1058. 
in broncho-pneumonia, 1134, 1135. 
in early pulmonary tulx rcle, lOtiH. 
in enlargf'd mediastinal glaiuls, 1 172. 
in hvpt'rjemia and Lvdeina of lungs. 
1062. 

in lobar pneumonia, 1125. 
in pleurisy wit h effusion, 1 144, 1 I 55. 
in pneumothorax. 1160. 
in pulmonary c()lla])se. l(Mj9. 
in pulmonary empljyscma, 1076, 
in pulmonary fibrosis, 1085, 1086. 
in pulmonary axhuna, 1062, 10()3. 
varieties of. 9S.3. {)H4, 

Bright’s disease, 1 1 92. 

A nd .set N<‘phrit is. 

Brill’s disease, 282. 

Broca’s asphasla, 1462, 1465. 
centre and sfXH'ch, 1461. 

Bromide acne, 1321. 

anthracoid form of. 1321. 
in epileptic cases, 1545. 

Bromides, the, in epilepsy, 1544, 1545. 
in sea-sickness. 357. 

pla<*e of, in cardiac dis^nise, 760, 771 , 773, 
776. 

Bromidrosls, 1276. 

Bromism, 1545. 

Bronchi, cicatricial stenosis of the, 1048, 
1049. 

pathology of, 1048. 
symptoms of, 1048, 1049. 
diseases of the, 1 033-1 OtiO. 
foreign bodies in the, 1046-1048. 
diagnosis of, 1048. 
jiathology of, 1046, 1047. 
symptoms of, 1047. 
treatment of, 1048. 

infective granulomata of the, 1045, 1046. 

injuries to, 1060. 

leprosy of the, 1046. 

obstruction of, by external causes, 10*19. 

syphilis of the, 1045. 

And see Lungs, syphilis of the. 
syphilitic ulceration of, 1045. 
tubt^rculosis of the, 1046. 
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Bronchi, tumours of the, ]04r). 

Bronchial breathing, 1)83. 
catarrh. Srr Bronchitin, fu ut* < ^itrirrhal, 

(jf tho larger tulx s. 
spirochsetosis, 181). 
stenosis and obstruction, loil). 
tract, Bacillus coli infe^ction of, 8.3. 
Bronchiectasis, 1 0.3.31 ooo. 
letiology of, 1055. 

(u)mplicationH and scqucln' of, 1058. 

congenital, 105(>. 

course of, 1058. 

diairnosi.s of, 1058, 1059. 

o]M rative treatment of, I0(>f>. 

patliology of, 10,3.5-1057. 

])rogno8iH of, 1059. 

.saccular, 1050. 
syinptoiiLs of. 10.37, 1(038. 
trratment of, 1059, KHiO. 

Bronchiolectasis, 105(). 

Bronchiolitis flbrosa obliterans, Ho39. 

Bronchitis, 1033-1045. 
acute fibrinous, 1039 1041. 

{etiology of, 1039. 

coinplieution.s and sctpiela* of. 1040. 
eourst' of, 1040. 

(liagno.si.s of. 104(K 
pathology of. 1309. 
pn)gnosis of, 1040. 
svinpt(*nis of, 1040. 
treatment of, 1040, J041, 
plastic. Spf‘ Bronehiti.‘<, {i(*ute 
lihriuous. 

purulent, 1030 1038. 
suppurative, 1030-0)38. 

R'tiology of, 1037, 
haeteriology of, 1037. 
diagnosis oi, 1037. 1038. 
pathology of, 1037. 
prognosis of, 10.38. 
symptoms of, 1037. 
treatment of, 1038. 
baet<*riology of, 1034, 10.37, 1041. 
capillary, l()3(>. 

pathoh)gy of, 1 l3Lh 1134. 

And HPC. Broneho-pnennioiiia. 

chronic, 1041-1045. 
catarrhal, 1041-1044. 
aetiology of, 1041 . 
baeUrriology of, 1041. 
complications and sequelae of, 1042. 
course of, 1042. 
diagnosis of, 1042, 1043. 
pathology of, 1041. 
prognosis of, 1043. 
symptoms of, 1041, 1042. 
treatment of, 1043, 1044. 
fibrinous, 1045. 

from mechanical and chemical causes, 

1045. 

or recurring, vactune tnuitment of, 3(>. 
secondary, 1044. 
suppurative, 1044. 


Bronchitis, classification of, 1033. 
foetid, 1044. 
hsemoptoic, 1072. 
in measles, 243. 
in paratyphoid feve r, 78. 
in typhoid, 63, 67. 
in whooping-cough, 131, 132. 
of the larger tubes, acute catarrhal, 
1033-1036. 

aetiology of, 10.33, 1034. 
complications and sequela; of, 1035. 
course of, 1035. 
diagnosis of, 1035. 
pathology of, 1034. 
symptoms of, 1034. 1035. 
treatment of, 103.3. 1036. 
of the smaller tubes, catarrhal, 1036. 
pneumococcal, vaccine treatment f>f. 
42. 

secondary, 1038. 

Broncholiths as cause of bronchial ol>8truc- 
tion. 1046. 

Bronchophony, 985. 

Broncho-pneumonia, 1 132 1 1 38. 
in diphtheria, 92, 94, 99. 
in measic.s, 243, 24.3. 247. 
in })araty])hoid fever, 78. 
inhalation, aspiration, and deglutition, 
1137, 1138. 
adiology of. i 137. 

.symptoms of, 1137. 
treatment of, 1J37. I 138. 
pneumococcus in relation to, 58. 
primary, 1132, 1133. 
jotiology of, 1132. 
bacteriology of, 1132. 
course of, 1133. 
diagnosis of, 1133. 
symptoms of, 1132, 1133. 
treatment of. 1133. 
secondary, 1133-1137. 
ad iu logy of, 1133. 
bacteriology of, 1133, 1134. 
complications and sequela. 1135. 
course of, 1 135. 
diagnosis of, 1135, 1136. 
pathology of, 1134. 
prognosis of, 1136. 
symptoms of, 1134, 1135. 
treatment of, 1136, 1137. 
tuberculous, 1138. 
vaccine treatment of, 42. 
varieties of, 1132. 

Bronchorrhoea serosa, 1042. 
Broncho-cavernous breathing, 984. 

-vesicular breathing, 984. 

Bronzed diabetes, 410, 455, 640. 

pathology of, 409, 640. 

Bronzing of sWn in lymphadenoma, 702. 

.'I mi see umler Pigmentation. 

Brooke*s epithelioma adenoides cysticum, 

1356. 

Brown S6quard’s syndrome, 139, 1 594. 
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Browning’s enrichment methods in study 
of food poisoning. 888, 892. 

Bruit d’airain, 98/5. 

in pneumothorax, 1 1 (50. 
in tulx'roular cavity, 1099. 
de cornage in suppurative nu'diastinitis, 
1109. 

de diable in (dilorosis, 71 0. 
de drapeau, 1 040. 
de grelottement, 1029. 
de pot fdld, 988, 1099 
Bubas, 21 8. 

See Yaws, 
brazillana, 282. 

Bubo, climatic, 82(>, 327. 
of chancroid, 195. 
of plague, th(‘, 1 71 . 1 72. 
syphiliti('. 194. 

Bubonic plague, 171 . 

Buffer substances in blood, 40 1 . 

Bugs in relation to infection of kaln-nzar. 
2,80. 

Buhl’s disease, G21, 781. 

Bulbar paralysis, asthenic, 1 082. 
progressive, 1(325. 

Bulinus, s]K*cies of, in ri'iation to s(‘histos<>- 
miasi.s, 882. 

Bull-neck in diphtheria, 94. 

Bundle-branch heart-block, 799, sno. 

Burn, scarlet fev(‘r following, 255. 25(;. 
Burns, acntc nephritis in relation to. 1 1 9(». 
Bursitis, 12(30. 

Butchers, acute p(*mphigus in, 1.8.80, 
Buttocks, Maxwcir.s listulons (lis<‘as<‘ of, 
182. 

Button-hole mitral valve, 844. 

Byssinosis, 1087. 

Cabot’s rule as to leukaemias. 717, 721 . 
Cachexia, canc(*roiis, in cancer of cohai. 
59(3. 

in ean(;er of liver, (>48. 
in pellagra, 450. 
malarial, 223, 224. 

Caecostomy in chronic dysentery, 8(5. 

in ulcerative colitis, 598. 

Csecum, hy^x^rplastic tul>erciilosis of ih<\ 
594. 

Caffeine in cardiac disease*, 770. 

Caiger, Dr. Foord, his antiseptic treat ni< i»t 
of typhoid, 7(3. 

Caisson disease, 348-858. 
aatiology of, 348-851. 
course and prognosis of, 352. 
due to sudden decompression, 848, 
349, 350. 

effects of, on fatty tissues, 348, 3/50, 
351. 

fat solubility of nitrogen in relation 
to, 348, 350. 

imophylaxis of, 352, 353. 
symptoms of, 351, 352. 
treatment of, 852, 858. 


Caissons, pr(‘.ssur<' at which they are 
worked. 84 

Calabar swellings, 837. 

Calcification of mesenteric glands, (>90. 
Calcium cont(‘nt of bone in rieketfl. 48.8, 
443, 444. 

metabolism, parathyroids iij ndation to. 
4 74. 

salts in relation to tetany. 1077, i(58(». 
Calculi, bilian*. See ( Inll st<»nes. 
pancreatic. (50(3, ()(iS. 
r<*na]. See Uc nal cuh iili. 

Calf, tin* 'fat bottle," 1(5.87. 

Callosities, 129.8. 1294. 

Calmette’s ophthalmic test for tnln r 
ciilosis. 115. 1194. 

Caloric requirements, Anb Ihi Tiois tai-l. 
of. 41.8. 

Calymmatobacterium granulomatis, 1 :5(>9. 
Cammidge’s pancreatic reaction. (5(V1. 

Camp fever. S'/ 8'yphu.s fever. 

Cancer a.s cause of int<*stinal obstruction. 
(5(18. 

as a cause of jauiHliic. (51(5 
as a se(juel of gall-storu s. i5.‘)9 
intestinal, sites of. 594. 
lupus in relat ion to. 1 :{.85. 
of l>rain, 1497. 

of the colon. >S/ /■ ( 'olon. canc«*i' of t be. 
of liva r. (>4b ()5(>. 

of t lie (esoj>bagus. St v ii/tflet' (Ksoj>}iaguv. 
of t he p<*rif on«‘uiu. (592. (i!(.8. 
of the stoniaeli. aehylin in, ,7,51. 
ha.*matcine.sis in, 5.78. 

At((l ■'</ ( under Stomach. 

Cancrum oris, 4 91 . 

Capillary bronchitis, 1980. 

])ulsation in aortic iiu (>m])»9enee. K12. 
in hyjK'rthy roidism, 801. 

Caput Medusae, (5.84. 

Carbohydrate dyspepsia, intestinal, 582 5 s i 

tCtiology of, 582, 583. 

diagnosis of, 588, ,78'!. 

digestive fcrnients in relntiim to. 582. 

enterococci in, 588. 

symptoms of, 588. 

treatment of, 584. 

excess in r<'lation to dialnd^'S mellitus. 
494. 

Carbon dioxide, redijecd (‘xen^tion of, in 
kcto.sis, 49(5. 
monoxide, 875, 87(5. 
action of. 870, 877. 
poisoning, 875 879. 
jctiolugy of, ,870, ,877. 
after-treatment of, 879. 
diagnosis of, 878. 
industrial risks of, 870. 
post-mortem appearances in, 877. 
symj)t()mH of, ,877. 
treatment of, 878, 879. 

Carbuncle, 18 (K 3 . 

vac(;ine 1 ivatm(*nt of, 48. 
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Carbnnoles in di»)K*U'8, 410. 

in plaj^uc, 171. 

Carcinoma. tnxjrr Cuncvr. 

Cardiac. Scr ulao undtr 
asthenia in toxaemia, r)0. 
asthma, iX). I (>");{. 

in acute {K'ricarditis. S78. 
in iufarctit>i\ of heart, 8()l. 
s\ ])hili.s n« a cauwe of, HIM), 
cells in yivperauiiia and <edeina of lunirs, 

I (MIL*. 

cycle, the, 744. 

tiin<‘ o(;< iij)ied by phasr.s of, 744. 
overstrain, priniarv. iK>:h 
.•etiology of, 00] . 
iliagno.si.s of. tMt2. 
prognoses of, 1*02. 
symptoms of. OOJ , 002. 
treatment of, tWt2, 

valvular disease, chronic. Sn Valvnlar 
dis^'a.s*' the heart. 

Cardiogram, 74.'), 7 Mi. 
inverted, 71.7. 
negative*. 74.“). 

an aly.sis of. 7 Mi. 
positive. 74.“i. 

.analysis «4. 7 In. 7 Mi. 

Cardiolysis, ms.7. 

Cardiospasm, .“>07 oMi. 

Art! SI, .Aeha la.sia of tiie ear<lia. 
Cardio-vascular hypertrophy, relationship 
of, to renal distnise. 044. 

Carditis, 810, 82o. 

Caries, dental. S>'I Dental caries. 

Carotid artery, internal, hemiplegia follow- 
ing ligation oi , 1 442. 

hemiplegia, etlect of, on optic nerve, 
1.472, 1417. 

Carphology, 1 .742. 

Carpo-pedal spasm, 4 74. 

Carriers, baett rial. M». 
bronchiti.s, 1044. 

(•er< l)ro-spinal fever, 1 “>2, 174. Dili, I (17. 

< h(4era, 87. 

(lipl)theiia. 10, ‘.Kt, m, 100. lOl. 
nu ningoeuccu.s, 172. Di7. 
jaienmonia, 1124. 
ie)l<‘ of, in food pulsonitig, 4S.7. 

.scarU't fever, 271 . 
t yphus, 281 . 
of nndulant fever, 173. 

Carrion’s disease, 410. 

Carter, biliou.s remitUmt fever of. 187. 
Caseation of pulmonary tubercles, looi. 
Casts in acute nephritis. 1 107. 

in lardaceoiis di.stnwt' of kidney, 1219. 

Cataplectic attack, D'V4 7. 

Cataract in dialx'O's, 411. 

in dystrophia myotonica, D)7(i, 

Catarrh, hnmehial. .S'rr mxU r Bronehitia. 
])ituitoUs, 1042. 

BUtfoeative. »SVe Bronchitis, ax:ute sup- 
purative. 
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Catarrhal symptoms In cerebrospinal 
fever, I hA. 
in infiueuZia, 124. 
in na asies, 241. 2t2, 244. 
in whooping-cough, 140, 141. 

Catarrhe sec, 1042. 

Catarrhs, vaccine treatment of, 40, 47. 

Catatonia, 17.40 1732. 

Cattle in relation to myiasis, 444. 

Causalgia in median nerve injury, 1040. 

Cavernous breathing, 984. 

Cavitation of cord in syringomyelia, 11)02. 
process in pulmonary tuhr^rculosis, 1901. 
.sign.s of, 1090. 

Cellular theory of immunity, 1 0 . 

Cellulitis as result of bacterial infet^tion. 1 4. 
aeiite, ean.sativc organism of, 77. 
cervical, in fliy)htheria, 04. 97. 

in «earli t fever, 270. 
st r'-ptococcal. immune therapy of, 40. 

Cephalic symptoms of ';ea-sickm*Ks. 471). 

Cephalodynia, 1270. 

Cerebellar apoplexy, 1474. l M“)4. 
eaiNc of. 1442. 
ataxy, (amgenital. 1477. 

In reditary, 1 71 0. 1 71 7. 

]>rimary ]>rogressive, 1717. 
gait, 140.^ 
thrombosis, 1470. 

Cerebellum, ktsions of. in poliomyelitis. 
144, 144. 

localisation of lesions of, 1404. 1407. 

Cerebral abscess in l)ronehieetasis. 1078. 
anaemia in heart failun*. 7r)4. 
aneurysm, 1444 1440. 

.1 >id ata tnidf.r Aneurysm, 

arteries, 1441 1444. 

hypert tv.phy of. 944. 
diplegia, l474-^47^. 
retiology of. 1477. 

birt ii abnormalities as.soeiated with. 
14 77. lt)7S. 

diagnosis of. 1477, 1478. 
epilepsy in. 1740. 
paresis and rigidity in. 1477. 
])atbology of, 1477. 1470. 

IHTvorse movtunents in, 14 77. 
])rogno.sis of, 1478. 
symptoms of 1470, 1477. 
treatment of, 1478. 
embolism, 907, 1440, 1447. 
aOiology of. 1 440. 
in infective endocarditis, 828, 829. 
pathology of, 1441), 1447. 
haemorrhage in granular kidney, 1208. 
1209. 

in Henoch's purpura. 729- 
in lethargic enecphalitis. 147. 
hemispheres, local lesions of, 14410-^1404. 
infarction, 821. 
localisation, 1399-1407. 
poliomyelitis in relation lo infantile 
hemiplegia. 144. 
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Cerebral softening, endarteritis obliterans 
as a cause of, 937. 

symptoms after arsenolx'nzene remedie.s, 

211 . 

in aortic incompetence, 841. 
in chronic interstitial myocarditis, 8(>8. 
ill fatty heart, HiiCy. 
in heart failure, 754. 
in lethargic encephalitis, 149. 
in poliomyelitis, 144. 
in primary broncho-pneumonia, 1 132. 
of heart failure, 754. 
syphilis, 148.5-1487. 

diagnosis of, 1480, 1487. 
pathology of, 1485. 
prognosis of. 1487. 

.symptoms of, 1485, 148(). 
treatment of, 1489, 1490. 149,3. 
thrombosis, atheroma in relation to, 94 I , 
942, 9()4. 

ehronie arteritis in relation to, 937. 
and haemorrhage, 1448-1459. 

aitiolotiv and pathology of, 1448- 
145i.‘ 

aneurysm in relation to, 1449. 
diagnosis of, 1454-1456. 
prognosis of, 14,56. 
symptoms of, 1441-1454. 
treatment of, 1456, 1457. 
tuberculoma, inadvisability of operating 
for, 1408, 1416. 
vascular lesions, 1441-1459. 

in relation to insanity, 1747, 1748. 

veins, 1443. 

Cerebro-spinal fever, 152-170. 

acute or ordinary type^ of, 1,54. 
letiology of, 153, 1,54. 
and intiueaza, 163. 
carriers of, 1.52, 1.54, 166, 167. 
chronic stage of, 155. 
complications of, 1,58-160. 
diagnosis of. 162-166. 
diet in, 168. 

doubt as to contagiousnes.s of, 1 5.3. 
epidemics of, 152, 153. 
fulminating tyjn* of, 156, 166. 
general management of, 168. 
malignant type of, 156. 
mild, confused with influenza, 156. 
mild typos of, 156, 157. 
inortalit)^ in, 166. 
prognosis of, 166. 
prophylaxis of, 166, 1()7. 
recovery in, 1 55. 
recrudescences frequent in, 156. 
seasonal incidence of, 153. 
serum treatment of, 37, 166, 167, 168. 
superacute type of, 156. 
symptoms and course of, 154—158. 
treatment of, 166-170. 
fluid as guide to treatment in syphilis, 
218. 

eharaeiers of, 1431. 


Cerebro-spinal fluid, circnlatioM of, 1417, 
1418. 

coagulation of, 1 4.31 . 
cytology ef . 14 31. 

diagn()sti(^ value of, 1431, 14. 12, 1.5!h», 
ir)9(). 

cxaminatiiin of the, 14.3(> 14,1,3. 
ill acute alcoholism, alcohol in, 3<;.3. 
in acute poliomy(‘litis. 137, 141. 
in ecTcbral thromlHisis and ha'inor 
rhage. 14,50, 1451. 
in disseminat(‘ sclerosis. 1510. 
in ha'inatomyelia, ltd 3. 
in hydrocephalus. 141 1), 1420. 
in iiifautile hciuijiU'gia. 1481. 
in intluenza, 126, 
in intradural eomjiri'ssion. 1595. 
in Landry's paralysis. 16()9. 
in h'thargie enceplialitis, 146, 1.56, 1;5I 
in rneningoeoceus meningitis. 1 61 , 1 1>2. 
in jiost -basic UK'ningitis of infants, 1,58. 
in s})itial tun. ours. 1.5!l.5. L59(). 
in sy}>hilis, 1 69. 

of nervous system. 148.3. 14 84. 
in tabes. 1484. 
in typlioid. 66. 
in tyjiluis fever, 284. 
inereasi'il })re.ssuie *of, in intracranial 
tumours. 141.3, 1415. 
normal quantity of, 1418. 

Wassermann reaction in, 1432. 
syphilis, 14 8.5. 

Certification for mental disease, 1 75t>-] 758. 
Cervical glands, enlarg(*ment of, in diph- 
theria, 94 . 95. 99. 
in scarlet fever. 2.52, 253, 2.56. 2,58. 
opisthotonus of infants. Sx: Mmiin 

git is, post - basic, of infants, 

ribs, It >56 1 <')58. 

aetiology of, I 6,')6, 1657. 
diagnosis «)f, ] (>. 58 . 
sym]>toms of, 16.57. 1 1>.58. 
treatment of, 1 tir>8. 
rib paralysis, 1642. 

and syringomyi'lia, ltK)8. 

Cervicitis, goiioeoceal, vacciru' treatment of, 
39. 

Cestodes, dLseases due to, ,334 336. 

Ceylon sore mouth, 579 

Sf’r Spnu*. 

Chagas’ disease, 236. 

Chalicosis. <S'ce Silicosis. 

Chancre, Itanl, 193, 194. 

|)harvrigeal, ,502. 
i-eeiirrcnt, ItU. 
tonsillar, ,502. 

Chancroid, 195. 
and .sypliilis, 195. 

Chantemesse’s antiserum for typhoid fever, 
48. 

Chappa, 325. 

Charcoal method of examining intestinal 
functions, 561 , 57 I . 
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Charcot’s joint disease, 12r>i . 

ill syjiiiKoinyelia, KK)."*, 
ill faix^R, ir>()J. 
tn'iilninit of, 

Charcot'Leyden cryHltilK in acute fihrinouH 
lu'oiicliitiH, 1()4(). 
in asthmatic sputum, ]or)2. 

Charcot-Marie-Tooth tyjK^ of muscular 
atropliy. See Peroneal mus(*ular 
atrojiliy. 

Chauimoogra oil in leynosy, 1 19. 120. 
Cheilitis exfoliativa, l.io.l. 

Cheiropompholyx, 1289. 

Chemical food poisoning, 380. 

irritants, dermatitis frfim, 1284, 128.“). 
Chemiotaxis, 10. 
negative, 10. 

)>ositive, 1(). 

Chest, all (Ted sliajie of, in i‘mphys(Tna. 
1970. 

in piilinnuary fibrosis, Kisri. 
pliysieal (‘xainination of the, 982 985. 
radioy;raphy of the, 1190, 1191. 
various forms of, !IS2. 

Cheyne-Stokes breathing, 982. 

in aeutf' ])eriearditis. 878. 
in a]) 0 }»lexy, 1452. 
in auricular flutter, 8| ], 
in cardiac failure, 753. 
in epidemic catarrhal jaundice. 319. 
in fatty heart, 80)3, S()5, 8()0. 
in granular kidney, 12910 
in h(‘art- block, 79(1. 
in icterus gra vis, 382. 
in infarction of lu'art, 801. 
in ])aroxysmal tachycardia, 817. 
in tiilxT’cular iiKuiingitis, 1430. 
in uraunia, 1215. 

Chicken cholera, Pasteur's work on, 
18 . 

Chicken-pox, 278 281. 

;ctiology of, 278. 

Zc incidence of, 278. 
id diyihtlicria, 278. 
id luTjM'H zosti'r. 289, 1312. 
id mcasl(\s, 278. 
and sc^arlet fever, 278. 
complications of, 289. 
diagnosis of, 280. 
incubation jieriod of, 278. 
infection of, 278. 

])atbology of, 278. 
prodromal rashes of, 27fl. 
prognosis of, 289. 

(pia ran tine of, 281. 
rash of, 279. 
sym])tomH of, 278 -280. 
treatment of, 289, 281. 
varieties of, 279, 289, 

Chiene’s operation for siiasmodie torticollis, 
ISOfj. 

Chigger disease, 344. 

Chilblains, 97«, I28tb 
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Childhood, rheumatic infection of heart in, 
819. 

Chill in relation to acute neydiritis, 1 19f>. 
Chilomastix mesnili in troyucal (liarrha‘a, 
579. 

Chloasma uterinum, 13()1. 

Chloral habit, the, 1709. 

Chloretone in sea-sickness, 357. 

Chloride excretion in urine, 1179. 

diminished, in neydiritis. 1199, 1201, 
1205. 

in ymeumonia, 1 126. 
test of renal efiiciemoy, 1181 
Chlorine in relation to bronchitis, 1039. 

Chloroform poisoning, 380. 
delayed, 382. 

in relation to acute vellow atroyihy, 
627. 

Chloroma, 722, 723. 
atypical. 723. 
yuithology of, 722. 
symyitoms of, 722. 723. 

Chlorosis, 715, 716. 

acuU* gastric ulcer in. 544. 
a‘tiology of, 715. 
com])lications of. 71(>. 

<‘on8ti]>ation in, 715. 
diagnosis of. 71(>. 
dininished fi’ccpiimcy of, 535, 715. 
dysjK*y>tic symptoms in. 535, 715. 
])upilla>dema in. 1411. 
pathology of, 715. 
s(‘X-iiicidem^e in, 715. 

.sinus thrombosis in, 1458. 
synijdoms in, 535, 536, 715, 716. 
treatment of. 716. 

Cholangitis, sii]>purativ'e, in cancer, 648, 
661, (>()2. 

in hydatid disease, 645. 
Cholecystectomy, advantage.s of, for gall- 
stone.s, 659, 661. 

Cholecystenterostomy for eaneer of bile- 
ducts, 662. 

in chronic pancreatitis, 667. 
in malignant disease of the pancreas, 
671. 

Cholecystitis, 652-655. 
achlorhydria in, 528. 
a*tiologv and jiathology of, 487, 652. 
653. 

B. coli in, 80. 

chronic, and galI-stone.s, 652, 653, 655 
gangrenous, 652, 659. 
ill yiaratyphoid fever, 78. 
in relation to spasm of stomach, 522, 
in typhoid fever, 63, 67. 
symptoms of, 653-655. 
treatment of, 655. 

Cholecystography, 653, 654. 

Cholelithiasis, 656-659. 

B. coli in relation to. 80. 
syphilitic, 643. 

A nd Gall-stones. 
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Cholera, 86-89. 
aetiology of, 87. 
ambulatory, S7. 
antitoxic sera in, 89. 
carriers of, 87. 

complications and sequohv of, 88. 
diagnosis of, SS. 

gravis, 88. 
infantum, 575. 

Ajidsee Epidemic diarrhaai fn clnltiren. 
low blood -pressure in, 9()S. 
mortality in, 88. 
nostras from B, coli, 8o. 
pathology of, 87. 
prognosis of. 88. 

])ro})liyIactic treatnuait in. 8(i. 

use of vaccines in, 'A’2, SS. 
reaction in. 88, 89. 
sicca, 87. 

spirilla, bacteriolysis of, :!2. 
symptoms of, 87. 
treatment of, 88, 8{>. 
types of, 87. 

Choleraic diarrhoea, 87. 

Cholerine, 87. 

Cholesteatoma of brain, 1407, 

Gholesterin in ])seudo-ciiylous ])l»mral 
effusion, 1157. 

in relation to diabetes, 1940, 1H4L 
to xanthoma, 1840. 

Cholesterol in blood in jaundice, (ilO. (il 7. 
in (a.)rpus luteiim of ])regnanc\-, 
in paricR^atie cysts, ()b9. 
in rclatiori to gall-stones, (J5t>. (i.77, 0.78. 
in relation to prophylaxis ot ri<-kct'-. 
434, 

sources of, (>56. 

Cholesterolaemia, b5(>, liot. 

Choluiia, 1187. 

Chondro-dystrophia, 1 2 (is. 

Chorea, 155i-l5(>l. 

ictiology of, 1551-1553. 
and rheumatism, 1551, 1552. 1.757. 
as Tnanifestation of rbeiirnatisin in 
children, 819. 
congenital, 1475. 
course and duration of, 1558. 
diagnosis of, 1558, J559. 
electric, 146. 1561. 
gravis, 1558. 

heart disease in relation to, 1552. 1557. 

Huntington’s, 1560, I5{i). 

in pregnancy, 1552, 1553. 

in scarlet fever, 259. 

involuntary movements in, 1554, 15.55. 

limp, 1556. 

mollis, 1556. 

of adults, hereditary. See Chorea, 
Huntington’s, 
paresis in, 1555, 1556. 
pathology of, 1553, 1554. 
prognosis of, 1559. 
psychical causes of, 1552. 


Chorea, race-incidence of, 1551. 
n'riirrcm es in. 1557, 1.75S. 
relalinn of infeed iv(‘ endev a liiit i.s to. S:’.7. 
rheumatic. 15,71. 
st'u ile, 1.761. 
sex-iMcide uce of. 1551. 

Sydenham's, 1751. 
sym})tonis of. 1.751 15.78. 
tetanoid. 1527. 

Invitiiicut of. 15.79, 1560. 

Choroiditis from Hyplillitic .arteritiM, 93s. 
in eonirt'iiilal .sypliilis. 204. 

Chromafiln cells, 4.72. 

Chromidrosis, I2 7(;. 

Chronic localised infections indi( ate use of 

vaccine. 28, 41 . 

Chrysomyia macellaria in dermal mvianis. 
.342. 

Chvostek’s sign in tetany, 1680. 

Chyliform effusion into pleura, 1 1.77. 

Chylous diarrhoea, 57(». .774. 
effusions, 697, 1 1.76. 

Chyluria, 1 J 89. 
in tilariasi.s, .337. 

Cider, lend contamination of, 374. 

Cigarette-smoking in relation to chronic 
t i-aclieit is. I02;7. 

Raynaud's disea.se, 976. 

Cincophen in gout. 422, 427, 428. 

Circulation in lev(‘r. 8. 

Circulatory system, diseases of the, 74o 973 

Circumcision as m< ans (tf i-funoviug })rima i v 
sore, g 15. 

Circumflex nerve, lesions of, 1618. 

Circum-oral pallor in scaih t lever, 2.73. 260 

Circus rhythm in iuart, so.3. sol. 

Cirrhosis, biliary, (>lo. 
carcinomatosa, (>17. 
multilobular, (i33. 
of th(i liver. 633 6.39, 

Sf’/ Li\'er. eiraiiosis of tlie. 
oi tile lung. Srr Pulmonary lihrosis. 
peri-portal, in S])lenie amemm. 737. 
pigmentary, 64o. 
portal, 633. 

Cladorchis watsoni, 329. 

Ciaildication, angina as an intermittent, 
906). 

interrnitttmt. in arterial h vux^rtroph v 

!M.7. 

in thromho-angiitis ohliOu-ans. 939. 

Claustrophobia, 17.7(n 
in neiirastlif-nia, 1587. 

Claviceps purpura, tlie ergot funguH, 386. 

Claw-hand in chnmie lead poisoning, 375. 
in ulnaj- jiaialysis. 1()47. 

Clayton process for plague disinfeetion, 
172. 

Climate in ehronie nephritis, 1207, 1210. 
in relation to asthma, 1050. 

to hroncfiitis, J0.36, 1041, 1043. 
to Jie.at-st rr)ke, 358. 
to jndnionury emphysema, 1077. 
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Climatic bubo, 3i?7, 

tn;at Truant of piiitnouarv tijlj»*n-uIoHis 
1108, 1100. 

srcouflarv (*«)ntracir‘(l ki'Iiioy, 0*07. 
Clonic Stage of opilcptir convulsio!), ir)3(>. 
Clonorchiasis, Xi i . 

Clonorchis sinensis, .‘J.il. 

Clotting, aTit<“ inortr!ii, !MiI. U&J , 004. 
Clubbing of fingers, cauw s of, 1202, 1202. 
in aortic incoin|>f‘tencc, 84.2. 
in bronciuc<*iasiH, U>.27. 
in (‘lironic Ijronchiti.*^, 1042. 
in clironic pnlmonarv t iii)crculo.si 

noo. 

in conc’f'nital (lisf>a'<c. 807, 800, 

1202 . 

in cinjiycnia, 11.20. 
in fibroid yjhthisis. 1 100. 
i?) bc;irt dis(sis('. 721, 820. 
in liy])(‘dTo]»liic pidinonai-y aitliro 
pat by. 120,2. 
in mitral stcfiosi'-;. 842. 
in ncuritia, 1202. 

Ill pulmonary cinjiliyscma . 107.7. 

Ill pulni' iiarN' libro‘^is. |OS,2, 
m pulmonaiy im onijictcn. «•. s.'»2. 
in pulnninarv o.<<tco-artt.iop .tli\-. 
12t;2. 

in pulmonai'y stenosis, x.'jI, 

Coagulation-time of blood, Tor.. 
dclay('d, in hfcinopliilia. 
in pnr)>ura. 721). 

Coal-miner’s phthisis, .\ntlitac<».si.s. 
Cocaine habit, tla-. ITos. 

Coccidioidal granuloma, 182. 

Cocco-bacillus foetidus in atropbic rbiniiis. 

0S!l. 

mucosus in alrojibic rliinitis, t»S!b 
Cod-liver oil, \ itamin N’ainc ot', 4.2.2. 
Cog-wheel breathing, 1*8:{. 

Cold, common, vaccine treatment of. 
20. 

Cole’s grouping of pnenmoeoeei, 2(». 
Colectomy in llirsciisprimg's diseaHe. (>02. 
Colic, biliary, 057. 0.78. 

wilbout gall-stones, (i,7tl, OtK). 
due to tlatulenee, ,782. 
in alcJioluric jaiindiee, ti22. 
in angio-nenrotic oalmna, 070. 
in cancer of f lic colon. 50.7. 
in inliissusce}ition, (HMb 
lead, 274. 

.4 nd .vf'( Lead lailie. 
muco-membranouR, 587-5S0. 

And .sen ('olilis. 
lenal, ]22t). 

Conform bacilli of inlestine more active in 
typhoid, 12, 80, 
inb'ctioa of kidney. 81. 
infeelions of urinary tract, acute. 81. 
chronic, 82, 

vaccine tlmrapy of, 27, 28. 

Colitis, 585 5t)4. 


Colitis, acute catarrhal, 686. 

Kymyitorns r>f, 586. 
treatment of, 586. 

as jnedispo.sing to bacterial food poison- 
ing, 287. 

r>. roll in relation to, 80. 
chronic catarrhal, 586, 587. 

.'etiology of, ;7SG. 
svmjitoms of, 58<>, .787. 

Irea.lment of, 587. 
deticiimt absorption of gas in, 582. 
enteritis in relation to, 58.7. 
in ebronie mercurial poisoning, 271. 
localisation of, 585. 
muco-membrancus, .787 58!t 
;ctiology of, 587. 
ncurastlienia in i-clation to, .787. 
jiatliology of, 587. 

]>rogno.sis of, .588. 
yinptoms of. .787. .7ss. 
trcatmcnL of, .788, 5Mb 
nej' ().''a, vaecini; treatment of, 28. 
pN'oiTlcea alveola ris as a rau.st of. 4 8<). 
lulHueiilar, 502. .794. 
ulcerative, 58!» 5tt2. 

:efiology of. oS'l, 590. 
a ppt'ndieostom V in. 792. 
diagnosis of. 5';) I, 592. 
prognosis of. 592. 
scrum treatment of. .'4)2. 
symptoms of. .7tM.). 5t)l. 
tivafnu'nt of. 592, 592. 

\a( cinc treatment. 28. 
vaecLne treatment of, 27, 28. 

Collapse ui acute arsiuiieal y)oisoning, 209. 
in acute pciitonitLs, 079. 

Ill carbon monoxide poisoning, 277. 
in cholera SS. 89. 
in enierogenou.s evano.sis. 585. 
in ('pidemie vliairlima in children. 570. 
577. 

in intestinal obstruction, tiOo. 
in .sea-sickne.sR, 250. 

of lung from bronchial otetnietion, 
1040, 1047. 
in meash's, 242. 

A)id .sfT intder Lung. 

Colloidal manganese in staphylococcus 
infections. 52. 

silver in streptococcus infection, 52. 

Gollosol iodinein lethargic encephaliiis, 151 , 

Colon, anatomy of the, 500. 
cancer of the, 594-597. 
udiology of, 594. 
diagnosis of, 597. 
jKithology of, 594. 
syniptoma of. 594-597. 
treatment of, 597. 

i*ong<‘nital idiopathic dilatation of the. 
See Achalasia of pelvi- rectal and 
anal sphincters, 
diyorliciihi of the, 597-599. 

And *‘e€ Diverticula of the colon. 
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Colon, dyspepsia, 82. 
the “ greedy,” 565, 568. 
irritable, 570, 57 J. 
kinking of, in enteroptosis, 674. 
ulceration of, in chronic parenchymatous 
nephritis, 1202. 

Colonic irrigation, 84. 

Coloptosis, 673, 674. 

X-ray diagnosis of, 674. 

Colubrihe venom, 345. 

Coma, diabetic, 410. 
in acute alcoholism, 362. 
in acute poliomyelitis, 144. 
in acute yellow atrophy. (>27. 
in caisson disease, 351, 353. 
in carbon monoxide poisoning, 377. 
in cerebral thrombosis and a])0[)lc.vv, 
1451, 1452. 

in cercbro-spinal fever, 155. 

in cholera, 88. 

in dialxdos insipidus, 470. 

in heat hyperpyrexia, 360. 

in lethargic encephalitis. 14S. 

ill tuberculous meningitis, 1435, 1436. 

uraemic, 1215. 

vigil in typhus, 284. 

Comedones, 1304, 1305. 

treatment of, 1305. 

Comma bacillus, Ko( h’a, S7. 

Commotio cerebralis, 1426. 

Compensation, conditions for. 835. 
Compensatory pause, 786. 

Complement, definition of, 22. 
effect of heat on, 22. 

Complement-fixation test for hvdatid.'^. 
336. 

for tuberculosis, 1 15. 

Complex, definition of, 157(i. 

Compressed air bath in treatment of pul 
monaiy empiiysema, 1077. 
chamber for hroudiilis and cni]>liy- 
.sema, 1043. 

illness, ^ec Caisson di.sease. 
Compression, effects of, upon Avorkfnen, 
349. 

of spinal cord, 1590-1601. 
extradural, 1592 1595. 
intra-dural, 1595, 
syndrome of, 15fl5. 
rapid, letiology of, 1 (iO 1 . 
prognosis of, 1601. 
symptoms of, 1601, 
treatment of, 1601. 
slow, 1590-HK)1. 

aetiology and pathology of, 1591. 
1592.' 

(iourse and prognosis of, 1599, 
1600. 

diagnosis of, 1595 1599. 

83 rmptora 8 of, 1592 1595. 
treatment of, KKX). 1601. 
traumatic, 1601. 

Concato's disease, 686. 


Conductivity of heart muscle, 742, 792. 
degrees of, 792. 

<lcj)rt^s.sed, 792-795. 

Condylomata, broad, 197. 
in congenital syphilis, 204 . 

“ Conflict,** d('finitiofj of. I57t). 

Confusional insanity. Insandy, ton- 

fusion al. 

in morphinomania. 1707. 

Congenital heart disease, 894 tioi. 

see Heart, congenital tlisease of. 
spastic paralysis. Scf i Vrebral <lif»Iegia, 
syphilis, 203 205. 

of nervous system, ir»<»5, 1506 
sym])toms of, 1506. 

Congestion of the liver, m ti\ e, <124. ♦>25 

Congo floor maggot, 343. 

Conjugate deviation of eyes in apoph w. 
1452. 

in f‘j>ile})sy. 1533. 1536. 
in It'sions of mot <.)r area, 1401. 
in lethargic <‘iu“ 0 })luiliti.s, 149. 

Conjunctivae in Addison's di.sease, 454. 

Conjunctival diphtheria, !>5. 

.symptoms in rubella, 248. 

Conjunctivitis in chronic ai-senical jjoisou- 
ing, 369. 

in measles, 244, 247. 
in rosacea, 1281. 

Conorhinus megistus, 236. 

Consolidation, stage of. in ]*ulmonaiy 
tulxuvle, 1098. 1099. 

Constipation, 564 5t‘)‘.). 
retiology of, 564, 5()5. 
as cause of (colitis, 587, 588. 
chronic, iliagnt^sis of, 561.6 561. 
t'olic, 564. 

aetiology, of, 564. 
diagnosis of, 56(), 567. 
hypothyroidism in relation to. 564. 
in aeut<‘ ]>(‘ritonit is. 679. 
in ainemic dysj>e])sia, 535. 
in appendieitis, 609, 613. 
in botulism, 396. 
in cancer of the colon, 595. 
ill chlorosis, 715, 716. 
in chronic gastritis, 542. 
in cirrhosis of liver, 635. 
in confusional insanity, 14)97, 16t4!4. 
in (iongestion of livr^r, 626. 
in diabetes, 410. 
in duodenal ulcer, 547. 
in erythema nodosum. 302. 
in gall-stone dyspepsia, 657. 
in ga.stric ulcer, 545, 
in intestinal obstruction, (>05. 
n lead iioisoning, 372, 374. 
in muco-membranous colitis, 588, 
m paratyj>]ioid feviu*, 78, 
n pylorif! obstruction, 554). 

11 relation to diverticula of Mie colon 
598. 

to visceroptosis, 074. 



INDEX 


Constipation in HpirochaitosiB ictero- 
ini'inorrhagica, 185. 
ill Buljiha'moglobina rnia, 585. 
in typiiuid flavor, (>4, (>7. 
in typhus, 285. 
in uiifliilant 1 7.']. 

jiatliology of, 554, 5(35. 
spaHtic, 5(>4 . 
wymptoms of, 5()5, 5()5. 
tnuitmont of, 5()7-5(>!i. 

Consumption. Sf c. rulnionary tu borculosis. 
Contractility of heart muscle, 742. 
Contraction, cardiac, in ?'(‘lati()n to rc.st, 
715. 

Contracture, iiystcncal, I580. 

HI ii.scula r, after poliomy<*liti.s, I5t(. 
nurses', 1()78. 

Convulsion, t lie epileptic, 1557. l55vS. 
Convulsfons in acute poliomyelitis. 12, h. 
140, 144. 

acute yellow atropliy, (»27. 
ascaridiasis, 541. 
cerebral aneurv.sm, 1445. 

(.crebral diplegia. 1477. 
ci-rcdiro spinal fex’cr. 1 54 
heat liy prrpyrexia, 5r>0. 
hvilroe.cjdialus in ehildien. 1124. 
infantile hemiplegia, Hsd, 14sl. 
intracranial tumours, 1412. 
hdhargic cmiefilialitis, 14S. 
pneumonia in ehildnui, 1124. 

I searh't fev<‘r. 252. 25<i. 

, tulKTculouH nn iiingitis. 1455. 
i typht'id, 55. 

ura-tnia. 1215. 

I w hooping-eougli, 1.'’.2. 1:J5. 
ntaiitihu 1528. 

Cooking, elTeet of, on \'itamin.s, 457. 

Coolie itch, 540. 

Copper arsenite, uses v»t, 5(i7. 

Cor bovinum, 855. 87o. 

Cordylobia (ochromyia) anthropophaga as 
human para.sitc', 545. 
Coreotrypanosis, 255. 

Corneal ulceration in h^^Kuthvroidisni, 
452. 

in mea.sles. 245. 247. 
in small -pox, 271. 

Corns, 1205, 121M. 
liard, 1294. 
soft, 1294. 
treatment of, 1294. 

Corona veneris, 198. 

Coronary arteries, atheroma of, 850, 941, 
942. 949, 952. 
ehronie arteritis of, 850, 
diseases of the, 850. 

jetiology and jiatliology of, S5(h 
in aortic ineompeteiiee. SM. 
in aortic stenosi.s, S tO. 
syjihilitie disease of, 192, vS5(h SSS, 
81K). 

tiirumbosis of, 952. 
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Coronary disease in relation to interstitial 
myocarditis, 867. 
symptoms of, 860. 

Corpora quadrigemina, localisation of 
lesions of, 1403, 1404. 

Corpus callosum, locjalisation of lesions of, 
1402. 

striatum, localisation of lesions of, 1405. 
Corrigan’s pulse, 841. 

Corynebacterium diphtheriae, 90. 

Coryza in glanders, 121. 

in relation to laryngitis, 1002. 
rhinitis in, 985. 

Cotylogonimus heterophyes, 551. 

Cough in acute broncliitis, 1054, 1055. 
in acute pleuris}', 1159. 
in bronchii'ct.'isi.s, 10.57, 1058. 
in cardiac failure, 775. 
in diphtheria. 94. 

in enlarged mediastinal glands, 1172. 
ill hvjx^nemia and odema of lungs, 
10(32. 

in inlhienza, 124. 128. 
in lobar pneumonia. 1124, 
in measl(‘s, 241, 242, 247. 
in ]mlmonary enij>hyscma, 1()75. 
in ])ulmonary tuberculosis, 1094. 
in tracheal obstruction. 1029, 1051. 
in tracheitis, 1024, 1025. 
in whoo])ing-cough. 130, 151. 152. 
brassy, in acute suppurative media- 
stiiiitis, 11(>9. 
ill aortic aneurysm, 950. 

Ill mediastinal tumours, 1174. 
in tracheal tumours, 1027. 
gander. 1027. 

Coupling of the beats, 755, 781, 782. 78:j. 
Courvoisier’s law as to jaundice, 519. 
Cow-pox. Sv( I'accinia. 

Cows as source of infection of scarlet fever, 
251. 

Crabs as cause of bacterial food poisoning, 
587. 

in relation to }>aragonimiasis, 1119. 

Crachats perlds, 1042. 

Cracked-pot sound, 985. 

Craft atrophies, 1575. 
palsy, 15614-1573. 

a?tiology of, 1569, 1570. 
course and prognosis of, 1573. 
diagnosis of, 1572, 1573 
symptoms of, 1570, 1571. 
treatment of, 1573. 
tyiK's of, 1571, 1572. 

Cramps, heat, 362. 

in arscnieal poisoning. 369. 
in bacterial footl poisoning. 394. 
in eholera, 88, 89. 

Cranial enlargement in liydiot cphalus, 
1416,1421. 

nerves, alVections of tlie, 1371-1599. 
syphilitic paraljTsis of, 1441. 
tabetic atlectious of, 1499, 1500. 
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Cranio-tabes, 444. 

Craw-craw, 1:305, 1300. 

Creatinin excretion in urine, l ITS. 

Creosote vapour baths for bi-ouchieetjusis, 
I0(K). 

in feel id bronchitis, 1044. 
Crepitations, 984. 
indux, 1125. 

})]eura], 984. 
redux. 1J20. 

Cretan fever. See’ Undiihint fever: 

Cretin type of idiocy. 1 710, 174 L 
Cretinism, 408-470. 
aetiology of, 408. 
dia< 2 Tn)sis of, 409. 
l)athology of, 408, 409. 
prognosis in, 4 (>9. 

I)rophvlaxi.s of, 4 70. 

.sporadic, 170. 
symptoms of, 4(39. 
tnmtment of. 409. 470. 

Crises, Dietl’s, 12.48. 

treatment of. i 240. 
ga.stric. Sa tlastvic cri.ses. 

Crisis, 0, 

in lobar pneumonia. 1121, 112."). I12s. 
in t 3 q)hiis, 284. 

Crossed paralysis in l(>sions of pons and 
medulla. 1404. 

Crural nerve, anterior, lesions of, Kiis 

Ctenocephalus canis, 228. 

“Cuffing” nf <'ei'ebi'al ve.ssels in l< tliargie 
enci'plialitis, 147. 
in poliomyelitis, 137. 
in syphilitic disease, 1448. 

Culex fatigans in rrlalion lo dengiM'. ::l 7. 

in relation to lilaria,«i.s, Xil. 

Cultures, attenuation of, for im 

inunisation, 19, 

killed, for active imnumisation, I 9. 
sen.siti.sed, for active imnuinlsat ii 'H. 1 9. 
Curare in relation to temperature regula- 
tion, 4, 

Curschmann’s spirals in aeule fibrinous 
bronchitis, 1040. 
in asthma, 1052. 

Cutaneous nerves of arm, lesions of in ie i n a I 
and lessi r, I (MS. 
of leg, exteiTial, lesions of, 1 1)49. 
Cuti-reaction to food-.stuiys in urtieaiia, 
1320, 1327, 1328. 

Cyanosis, enterogenous, 584-585. 

in acute suppurative bronchitis, 10.37. 
in aortic aneurysm, 949. 
in broncho pneumonia, 1132, 1134. 
in congenital heart distvasc. 897, 898, 
899. 

ill hyjKra'inia and o deina of lung.s, 10()2. 
in lobar pneumonia, 1127, 1 129. 
in pneumothorax, 1159. 
in pulmonary tmiphyi^ema, 1975. 
in pulmonary fibrosis, 1085. 
in pulmonary infarction, lOOO. 


Cyanosis in ])ulmoin\ry eedcina, |90,S. 
in ]>ii!monary t ulK'nnilosis. lOtt.7. 
in tricuspid inoompdenec, 8.41. 
in tricuispid stiuiosi.s, 85.3. 
inicrobio. 581. 

Cyclic vomiting, kcto.sis in. 492. 

Cyclops as intcriiK'diate host of guinea- 
worm. .3.38. 

Cyclothymia, 1719, 1729. 

Cyprus fever. Sit Ihulnlant Over. 
Cysticercus bovis stage of worm. 3,34. 
cellulosae stage of ta]H‘-\vorin, 334. 
stage of 4\ solium in man. .3;;.‘». 

Cystin calculi, 122s. i22!>. 

crystals in urine. 1 1 99. 

Cystitis, baeillus (‘oli. 89. 

Inematuinyelia. 1912. hil l, 
in parat vjilioid fever. 78. 
in typhoid, (>3. 

septic, in schisto.^onllil.si•^. .‘1.3.3, 

Cysts, dermoid, of .skin. l.'loT. 
hydatid, :i:{5. 3.39. I 129. 
in ])aragoniiniasis. 3.39. 
in relation to eoinpivssion (d spinal eord, 
1 .392. 

mesenteric, (i9l . 992. 
of brain, 149 7, I 49S. 
of kidneys. 1235. 1 239. 
of nose. 997. 99S. 
jianereatic. (>99. 97<'. 
sebaei'ous. 1357. 
tra<-lmal, 1929. 

Cytological evidence of tubercle, i 1 5. 
Cytoryctes variolae. 299. 

D.A.H. St t Soldiers luart. 

Dactylitis in congenital .syphilis. 2o5. 
sy])liilitie. 292. 

Damoiseau’s line m ))lt'ural eiidjsion. 1 144. 
Dandy fever. »SVc iH ugue. 

Danube fever. Sti I'ndulant fovi-r. 
Danysz’s vinrs, 

Darier’s disease, 1 355. 

Date boil, 231 . 

Day-dreaming, 1994. 

De Morgan’s spots, i .liig. 

Deafness, hysterical, 157s. 
in congenital sy})hilis. 294. 
in searUd fever, 257. 
in .Sc'hilder's di.sciuse, 1.31 4. 

Ja))v l int him . 257. 

m«‘ningitie, in ei ix bro-.spinal ft*ver, 199. 
nerve, 1389, 1:187. 

a.s (vunplication of niuinpH, 289. 
in .Mciiidn \s disejisK', 1,389. 

Death in epilepsy, 1 5:i9, 1538. 1 ,34 1 , 1 54:k 
sudden, in aeiite myocarditis, 859. 
in am urysm, 948. 
in amniry.sm of heart, S9:k 
in angina |H-ctx)iis, 998. 
in aortic Ineoin]Kd<‘nc(‘, 8}:k 
in coronary thrombosis, 992. 
in disease of coronary urlx^ricB, 890. 
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Death, KUcidcn, in rnqjvcrna, 1 150. 
in fatty li<*art. K0(i. H(>7. 
in iibroid hrai t., 800, IM I . 
in ha'inojityniH, 107l!. ‘ 

in Ini^'inot hui'ax, 1 1 5.7. i 

in la art tiisna^r. 755, 750. 758. 
cMU.sf'ft of. 758. 

in larj^c ])l('Uial ctlusions, 1 147, 1 148. 
in lynipliatifsin, (iOS. (illO. 
in mitral stcnosiK, 848. 
in myastlicnia gravis. M>8-4. 
in piHMimotliorax, I15!t. 
in pulninnary infarrtion , |0(>ti. 
in n lation to ventricular librillation, 
814, 815. 

in sv{)lnlis of heart and aorta, 800. 801. 

in synnL'om vi'lia. I <><>7. 

in traeheal ( d»8 true t ion, HOtO, lO.'tl. 

Debr6 phenomenon, 240. 

Decapsulation of kidney in hlaekwater 
ft'vcr. 227. 

in see<jndai \ eontraete<l kidney. 1207. 

Decline. No I'nlnionarv t ulM'reulo.'^is. 
Decholin in <liai»et4‘s. 418. 

Decompression t(»r e rehro spinal fever. 

I 7*'. 

-!-adual, in treatiiKMit of l aisson disea.se. 
ih7:h 

{)reventi\(‘ I heet ot, ayainst eaisson 
disease. .452, .4.74. 

.sudden, the eause of tin iev-ions in eais.son 
liisease, .448, .4410 

Decortication oiH i'at ion forempyema. 1152. 
DefOBcation, directions as to. in <-onsti])a 
tiori. .70.7, 500. ,707. 

Deficiency diseases, 4,41—151 . 

art liritis in. 1 .440. 1 4.7(0 
Degenerate, ]tn»i:n*ss of the. to\^ards 
dementia. 1744. 

Degenerates, eharaeteristies of. 1744 1745. 
Degeneration, annular or fcrnilo-like. in 
subaeute e(»ml»iiu'd de|jrt iu*ration, 

1017. 

..! neurons in syringomyelia. 1002, 1 (>th4. 
progressive lenticular, 1 527. i 528. 
o action of. >7 c Keaelion of dogcnt‘r;i- 
t ion. 

st iemata of. 1 745. 
subacute combined, I til 5 1024. 
ictiology of, 1 til ti. 

association of. with achlorhydria, 
528. 

eoiirsi' of, I 022. 

(liaLmosi.s of. 1022, 102.4. 
pathology of, Itilti l()18. 
pi’ognosis of, i ti24. 
r- ilexes in, 1019, 1020. 1021. 

,s\ niptoms of, lOlS 1022. 

1 r. atiDcnt of, 1024, 1()24. 
trojiliie and vasoinot-or changes in. 
I 02 I . 

Degenerative cardiac disease, progivsBivc 

tc'iuicnc y of, 751, 750, 757. 
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Deglutition, painful, in acute oesophagitis, 
512. 

paralysis of muscles of, 506. 

Dejerine and Roussy, “ thalamic syn- 
drome ” of, 1464. 

and Thomas’ type of cerebellar ataxy, 
1521 . 

Delhi boil, 241. 

Delirium, acute alcf)lu)jie. 17tH, l 702. 

in acute coliform inf(*ction of kidney, 
81. 

in acute yellow atrophy. tl27. 
in cerebro-spinal fever, 154. 150, 104, 
100, 109. 
in cholera, 88. 
in chorea, 155ti. 
in ery.sipda8, 50. 
in fever, 9. 

in It'thargic enee]>}ialili.s. 148. 

■ in pneiimonm. 1124, 1128. 
in septieaunia. 52. 
in typhoid. 05. Oti, u9. 73. 
in typhus. 284. 284. 28.7. 280. 
toxauuie, .7fh lt)4. 
tremens, 4t;7. IToJ. 1702. 
course of. 17t)2. 
sym])toms of. 17tiL 17t)2. 
l real men t <4 . 1 7t)2. 

Delusional insanity, 17:M 1747. 
ieti<.»logv of, 1744. 
course of, 17.4t>. 

ymptoins of, 1 744-1 7;iti. 
treatment of. 174t). 17.47. 

Delusions in dementia ])r;eeox, 1729. 
Dementia, a]< (*lioIie. 17o.4 17t>.7. 
in ptdlagra. i709. 
praecox, 1727-1744. 

a-tiology of. 1727. 1728. 

])aninoid form of, 1742 1744. 
c'Ourso of, 1742. 
sym})toms of. 1742. 
tteatment of, 1742 1744. 
patliology of, 1728. 

“ simple ’ form of, 17.4t). 

.symjiUuns of, 1728. 1729. 

Demodex folliculorum in acnc vulgaris. 

1404. 

Dengue, 410, 417. 
adiology of, 410. 
arthritis in. 1240. 
complications and s<^ujueke of, 417. 
diagnosis of, 417. 
jmthology of. 416. 
prognosis of, 417. 
symptoms of, 410, 417. 
treatment of, 417. 

Dental caries, 4S8. 
ivtiology of, 488. 
and actinomycosis, 177, 178. 
as eaus(‘ of dys}>e])sia, 488. 
pathology of, 4S8. 

.symptoms of, 488. 
ti’eatinent of, 488. 
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Dental treatment, iiii])or(aii(*o ot, in re- 
lation to oral sepsis, 488. 
Dentition, delayed, in rickets, 4 t4. 

Denys’ bouillon filtre, 1 1 10. 

Dercum’s disease, 477, 1258, i:ir>8. 

And see Adiposis dolorosa . 

Dermacentor venustus, :H7. 

Dermatitis, ankylostomiasis, 

after arsonobenzone leinodies, 200. 

treatment of, 210. 
artefacta, 1294, 1295. 
contusifonnis, 302. 
due to animal parasites, 1315-1320. 
due to fmigi, 1307-1315. 
exfoliativa, 1332-1331. 
diagnosis of, 1333. 
from arsenic, 1321. 
infantum, 1290. 
symptoms of, 1333. 
treatment of, 1333, 1334. 
from actinic rays, 1280. 
from bacterial irritants, 1295-1307. 
from chemical irritants, 1281, 1285. 
from heat and cold, 1285, 1280 
from mechanical irritants, 1293, 1294. 
herpetiformis, 1329, 1330. 

aetiology and pathology of, 1329. 
diagnosis of, 1330. 
symptoms of, 1329, 1330. 
treatment of, 1330. 
in jKjllagra, 450, 451. 
of erysi})elas, the, 50. 
red mite, 345, 
seborrhoeic, 1 302-1 3( M . 
trade, 1284. 1285. 

X-ray, 1280, 

Dermatobia hominis vel cyaniveniris, 343. 
Dermatographism, 1320. 

Dermato-myositis, 1201. 

Dermatoses, deep inllamma lory, 1.320 1341. 
route of attack in, 1320. 
inllammatory, of nervous origin, 1,311 
1343.' 

of unknown origin, 1343 1351. 
the superficial inflainmatory, 1282 
1320. 

Dermoid cyst of mediastinum. 1 170. 
of peritoneum, 691. 
of pharynx, 505. 
of skin, 1357. 

d’Espine’s sign in enlarged mediastinal 
glands, 1172. 

Desquamation, characters of, in mea.sle.s, 
242. 

in nibella, 249. 
in scarlet fever, 254. 255. 

Detoxicated vaccines, 2 7. 

Development, an-csted. in Itearl (lise!i.s(-, 
754, 

Dextrocardia, 891 . 

electro -cardiogram of. 922. 
prognosis of, 1X)0. 
signs of, 898. 


Dextrose in Ui in(\ 411, 420. 

tolerance as guide to tixaitmont in iny\ 
(edema. 408. 
in acromegaly, 470. 

Deycke’s nastin in leprosy, 120. 

Dhobie itch. AVr rinea cruris. 

Diabetes, bronzed, 409. 4l(», 455, oio. 
insipidus, 478 4S0. 
jetiology of, 478, 479. 
course of. 4 79. 
diagnosis of, 479. 
patliology of, 479. 

])ituitary origin of, 1 182, 1 183. 
.symptoms of, 479- 
treatment of, 479, 480. 
mellitus, 403. 

aetiology of, 403, 404. 
after-treatment of, 418. 
age-incidence of, 403. 
ammonia excretion in relation to, 1 1 78. 
as predisposing to infections. 12. 
boils in, 1299. 
complications of, 410, 411. 
diagnosis of. 411. 412. 
dietetic treatnaait of, 413-418. 
in h{emo(4ir()matosis, (>40. 
in relation to pancrc’atilis, 005. 
insulin trtaitment of, 413-417. 4 I !♦, 
420. 

interstitial neuritis in. 1053. 

morbid anatomy of, 409. 

optic atrophy in. 1,374. 

prognosis of. 412. 

pruritus in, 1277. 1279. 

racial predispcjsition to, 403. 

retinal changes in, 1411. 

retrobulbar neuritis in, 1373. 

risk of arsenobenzeno remi'dies in, 211. 

surgical operations in, 420. 

symptoms of, 410. 

treatment of, 412. 

terminal infection in, 54. 

xanthoma in, 1340, 1341. 

Diabetic coma» 402, 411, 413, 419. 
aeida^mia in, 402, 404, 419. 
insulin treatment of, 419. 
neuritis, 1065-1007. 

Diacetic acid in urine, 1188. 
test for, 1 1 88. 

Diachylon plaster as an ab(jrtifacient, 374. 
poisoning, 374, 375. 

Diaphragm, clonic spasm of, 1105. 
displacement of, 075. 

(‘ventralion of, 1167. 
hernia of, 1100. 1107. 
paralysis of, 1 100. 

aetiology of, 1 100. 
spasm of, 1105, 1100. 

Diaphragmatic acute dry pleurisy, 1141 
Diaplyte vaccine, 1111. 

Diarrhoea, 509-579. 
acute, treatment of, 573. 
aetiology of, 569-571. 
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DiarrhoBa, amcjubic, 2:{8. 

( liroiiic, trentinciit of, r>7.‘l, 574. 
chylous, 570, 574. 

(V)chin-(’hina, 579. 

(iuit.^nosiK of, 571 -5711. 
rjn(k*mi(\ io (ihildnm, 575. Sae biindcnuc 
diarrlKoa, 

fatty, .570, 572, ,574. 
f('rnu*ntativ(‘, .5t>9. 

treatment of, 574. 
from intestinal parasites. 579, 580. 
from irritalde colon, 570, ,571. 
L'fistrogenou.s, 570. 

tn‘atni('nt of, 574. 
hill, ,579. 

in acute colitis. 5S(). 

in anaiinia psrudo-leukaunica infantum, 

724. 

in aj)ptmdi(utis, 009, 013. 
in arsenical poisoning, ,309. 
in bacterial f(K>d ]X)isoning. ,394. 
in cancer (jf tin* colon, 595. 
in children, (epidemic. See Kpidemic 
diarrlnea in children, 
in cholera, (SS. 
in cirrlio.sjs of liva'r, ti.’lo. 
in epidemic catarrhal jaun(li<‘(', 31t). 
in fascioliasiti, ,330. 
in Henoch’s pur{)ura, 728. 
in kala-azar, 229, 2,30. 
in measles, 241. 
in metlnemoglobiniemia, 58,5. 
in nephritis, IH17. 
in pancreatic dwariism, 481. 
in paramphistomiasi.s. 329. 
in paratyphoid fever, 78. 
in ])crniciou.s ainemia, 71 1. 
in pneumococcal jxu'itonitis, 08i. 
in spirochietosis ictero hieniorrhaeica. 
1 85. 

in suppurative pyle])hlebit is. 0.51. 

in typhoid, 04, 07. 

in ulcerative colitis, 51X>. 

in uraunia, 1215. 

infective or infectious, 575. 

lienteric, 570. 

treatment of, 574. 
iKU’vous, 570. 

treatment of. 574. 
f)ost*prandial, 570. 
prognosis of, 57,3. 
putrefactive, 509. 

treatment of, 574. 
septicasmic, 51. 
summer, 575. 

back'riology of, 391, 575. 
symptoms of, 571. 
tn'atment of, 573, 574. 
ti'tipical, 578, 579. 

Diarsenol, 200. 

Diaschisis, 140.>, 1407. 

Diastase ill urine, 1180. 

Diastole, cardiac, 744. 


Diathermy in angina pectoris, 910. 

in gonococcal arthritis, 1243. 

Diazo reaction for diagnosis of typhoid, 71. 
in measles, 242. 
in 8 mall -pox, 209. 
ill typhus, 283. 

Dick test for susceptihility to 8<;arlet 
fever, 251. 

Dicrotic pulse in typhoid, (>5, 09. 
in typhus fever, 284. 

Diet in achylia, 528. 

in acute endocarditis, 824. 
in acute nephritis, 1199. 
in arterial hypertension, 971, 972. 
in ascites, 695. 
in B. eoli infections, 83. 
in cardiac disease, 700, 773. 
in chronic gastritis, 542. 
in diabetes mellitus, 413. 
in granular kidney, 1210. 
in pulmonary tubereulo.sis, 1108. 
in relation to bc'ri-bcri, 440, 447, 448. 
in relation to pellagra. 449, 451. 
in relation to pruritus, 1278, 1279. 
in relation to rickets, 443, 445. 
in relation to scurvy, 438, 440. 
in secondary contracted kidney, 1204, 
1205.“' 

Dietetic treatment of chronics ga.stiic ulcer. 
549, 550. 

of constipation, 507. 
of diarrho'a, 573, 574. 
of gall-stones, 055, 050, 
of gout, 427. 

of mueo-membranous colitis, 581t 
of ulcerative colitis, 592. 

Dietl’s crises in movable kidney, 1238. 
treatment of, 1240. 

Dieulafoy’s J)um]) for paracentesis thoracis, 
1147. 

Digestion in relation to blood -})ressu re, 908. 

Digestive disorders as eau.se of extra- 
systoles, 7fH). 
in chlorosis, 715. 
in heart failure, 773. 
in hysteria, 1581. 
in pyorrheoa, 480. 
in rickets, 444, 445. 
system, diseases of the. 484 090. 

Digitalis, action of, on auricular flutter, 
814. 

as cause of extra-systoles, 700, 707, 790. 
contra -indication to use of, 704, 765, 
700, 707. 

danger signals in use of. 705. 707. 
dosage of, 702, 705, 700. 
drawbacks to, 765, 767. 
efft'ct of, on blood-pressure, 909. 
forms of. in use, 702. 
group of drug.s, the, 702. 
ill} »aro xysm al tac 1 1 yea rd i a , SIS. 
indications for use of, in cardiac disease. 
702-767. 
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Dilatation of the colon, con»enit.al idio- 
pathic. See. Achalasia of pelvi- 
rectal and anal sphinctei*H. 
of the heart, 873 87i). 
letiology of, 873, 874. 
as a consequence of myocarditis, 857, l 
873. ‘ I 

diagnosis of, 875. ; 

in anaunic dyspepsia, 53(). 
in pneumonia, llLdi, 
ill relation to cardiac failure, 873. 
ill relation to {^om]3ensation, 835, S7:>. 
in relation to fatty heart, 883, 8<>l. 
in septiea'inia, 52, 
pathology of, 874. 
jirognosis of, 875. 

secondary to hyjiert rofihy. 87.3. 875. 
symj)toms of, 874, 875. 
treatment of, 878. 
of the oesophagus in canci r. 513. 
of the stomach, acute, 520. 
atonic. 519, 520. 
in pyloric obstian tion, 558. 
Dinitrobenzene poisoning, 3S2. 

Dinitrophenol poisoning, .382 . 

Diphtheria, 90-10.3. 
atiology of, 90 -92. 
ag('-iucid(‘uce of, 90. 
and Hcarl(‘t fever, 251, 258, 259. 
antitoxin, dosagt' of, 3V), 101, 1(^2. 
effect of. on false mem brain'. 91. 
])ro])hyia<4ie use of, 3ft 100. 
aniii’ja in, 11 83. 
blood -jiressure in. 
carriers, 10, 90, 94, loo. jo|. 
treatment of. 101. 

circ'ula tory failure in, 92, 94, 98, 97. 
100, 103. 

complications of, 9(i 98, 
conjiUKU ival. 95. 
cutaneous, 95. 
diagnosis of, 98, 99. 
faucial, 93, 94. 

gangrenous skin-])al<'lies in, 1301 . 
Inemorrhagic. 93, 95. 

iniinuiiising against, by toxoid-anti- 
toxin, ]()1. 

imnuniily aflor<led by, 90. 
in animals, 90. 

in relation to chicken-pox, 278. 
in relation to measles, 90, 240, 243, 244, 
245. 

in relation to sc^arlet fever, 90. 
incubation ])eriod of, 93. 
infections of the skin, 1301, 1302. 
laryngeal, 94. 
local applications in, 102. 
membrane in, 92, 93. 94, 95, 97, 99. 
inodes ofJnhaitioii in, 90. 
mortality, effec^t of use of antitoxin on, 
20, 38, 100. 

myocardial degeneration in, 92. 
myocarditis in, 857, 859. 


Diphtheria, nasal, 95, 99, 990. 
of eye, 95. 

paralysis in, 98, 97, 103, 1883 1885. 
path of infection in, 138. 
pathology of, 92, 93. 
pharyngeal paralysis in, 97, 1392, lt>()4. 
post-scarlatinal, 25tt. 

]>rejmtial, f)5. 

prognosis in, fM, 95, 9!t 100. 
jirophylactic tn'Jitnu'nt of, 39, lOO, lol. 
(ina ran tine for, 100. 
r(‘lapse of, 9(5. 98. 

Stthick test of siiHccptibilily t<> 101. 
seasonal pie valence, (10. 
selective action of its toxin. 14. 
sc))tic, 95. 

K(*riim treatment, of. 38, 101. 
suddt'ii rleath in. 9(5. 
symptoms of, 9,3 915. 
toxins of. 9 l*. 

( n'atuH'nt of, 100-10.3. 
vaginal. 95. 
vulsml, 95. 

Diphtheritic paralysis, 9<). 97. lo:; Hio.; 
18(55. 

forms of. 1158.3, 1 (5(54. 
jmthology of, 1(584. 
symptoms of, l(>(>4. I ♦5(55. 
Diphyllobothrium latum, 33 1 . 

Diplegia, ccrc'bral. See ('♦‘pcbral (liplc;.!ia. 
Diplococcus meningitidis intracellularis. 

S<'v Meningoc-occus. 

of Pernct and llullocti in ;icii(n p<-nij)}ii- 
gus, 1331. 

pneumoniae. See Pnennnxaxa ns. 
rheiimaticus a.s a cause of m(‘nirmi( is. 
1441. 

r61c of, in relation t<» '•lionni, 1552, 
1 553. 

Diplopia, diagnostic indications of, 1.375. 
137(>. 

in botulism, ,398. 

in disseminate s(!l<M'(>siH. 1,309, 1511. 

in k u bis agar i , ,322. 

in lethargie encephalitis, 149. 

in migraine, 15.30. 

in myast henia gravis, 1882. 

in sea sickness, 35(5. 

Dipsomania, .38,3, 1 70,3. 

Discomyces, as cause of mycetoma, 180. 
Disflgurement after small-pox, 271 . 
Disorderly action of heart. See. Soldier's 
heart. 

Disseminate sclerosis. See Sel(*r<>si8. dis- 
seminate. 

Distoma buskii, 330. 
crassum, 330. 
hepaticum, ,329. 
i pulmonis, 3.30. 

I ringeri, 3,30. 

! sinense, 33 1 . 

I Distomatosis, pulmonary, 1119. 

1 Distomiasis, 329-334. 
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Dittrich’s plufts, 1044. 

ii» broDchirctasiB, 1057. 

Diuresis, critical, in acute iicjihritiH, 1199. 
incthoflH of, in nephritiR, 1199, 1200. 

12(»r), 1200. 

Diuretics in acute nephritis, 1199, 1200. 
in (cardiac diRc asc, 771, 772, 775. 
in se(u)ndarv contracted kidney, 120,5. 
1200 ..* 

Diver’s paralysis. *S'6c (-aisson disease. 
Diverticula as cause of acute inU^stinal 
obstruction, 00.‘>. 
of the colon, 597 599. 
aetiology of, 597. 
pathology of, ,597. 
position of, 597. 
symptoms of, 597, 59S. 
trcaiment of, 599. 
of oesophagus, pn^ssure, 511. 
traction, 511. 

of pharynx and oesophagus, 511. 
pathology of, 51 1 . 
sites of, 51 1 . 
symptoms of. 51 I . 

Diverticulitis, 597 ,599. 

11. coli in, SO. 

Diverticulosis, 597 599. 
a‘tiology and yiathology. 597. 
diagnosis, 598, 599. 
syin])tf.TnH, 597. 59S. 
ti\ iitmcut . 5i>9. 

Diving, conditions entailed liy, 548. 

Dobell’s solution foi- nasal douciiitjg, 9S7. 
Dog nose, d2:i. 

Dogs as soui'(;(‘ of taaiiasis mfection. 
in iciation to spread of Uala-azar. 2H(>. 
lal.id, as transmitters of livdroph< »bia. 
:«)7. 

Dorsodynia, 1259. 

Dosage of bactcibil xaeriiKs. .95. 

Double continued fever, :12s. 

Dracunculus medinensis, : 1 : 1 s. 

Drainage in relation to malaria, 22:i. 

Dreamy state as precursor of epilcyitic 
attack, 15112. 

Dreyer’s agglutination test for typhoid. 70. 
diuplyli' vaccine, I I i I . 
oxygi n-a})parntns for high altitudes, :1.55. 
Drop foot, 1 1>49. 

wrist in inuscnilo-spiral })aralysis, 104:1. 
Droplet infection in acute })olioinyclitiB. l:ib. 

Dropped beat, 787. 

Dropsy, cardiac, valiKi of digitalis in, 772. 
opidemio, 449. 
adiology of, 449. 
symptoms of, 449. 
in cancer of liver, (>18. 
in cardiac failure, t reatment of, 771, 772. 
775. 

in ('pidcmic dropsy, 41t>. 

renal, 1194, U97,‘l20l, 1202, 120;l. 

theories of causation of, 1201, 1202. 

And see Gideiua. 


Drug eruptions, I ;12 1-1925. 
habits, 1705-1709. 

treatment of cardiac diseasi', 702-772. 
Drugs as a cause of pruritus, 1277. 

classification of, in relation to the 
eruptions they cause, 1921, 1922. 
influence of, on temperature regulation, 
5. 

Drunkenness, medico legal diagnosis of, 
909. 

Dubini’s disease (electric chorea), 140. 1501. 
Ductus arteriosus, pc^rsistent, 89t), 897, 899. 
prognosis of, 901. 

8ym])toms of, 899. 
premature closun* of, 891). 

Duguet’s ulcerations in typhf)id, 07. 
Duhring’s disease. Nee 1 >ermatiti8 hcqx ti- 

formis. 

Dullness of lung, 989. 

Duodenal ileus, chronic, <574. 
kink in gastroptosis, 072, <579. 
ulcer, chronic, 54(i 548. 

.u-ut«' ])aMcrfNititis in relation to. 
jctiology of. 48(). 54(5. 
complications of. ">48. 
diagnosi.s of. 547. 548. 
livjHTchlorl! v'lria in. 524. 525. 548. 
549. 

hvjMTtoiius ol stomach in relation to. 
.‘>2< > , 52 J . 

^ymj>tom'; of. 540. 547, 
ticc.tmcnt of. 548- 552. 

Dupuytren's contracture, I25!>. 

Duroziez, murmur of. 842, (S-Kk 
Dust as jircdispo.sing to tnbcmilnr infec- 
tion. 112. 

Dust ceils,” roll' of. in pniuimokoniosis, 
losT. loss. 

Dust disease of the lung. n5y- 1‘neuino- 

kojiio.'^is. 

in r<4ation to asthma, 10 . 50 . 
in relation to bronchitis, 1098. 104I. 

104;k 

in ndation to pulmonarv tubercle, |08S. 
10S9. 

in ndation to trac heitis, 1029. 

Dwarfism and infantilism contrasted, 480. 
\>ancreatic. 481. 
renal, 481 , 1209. 

Dysarthria, 1492. 
ataxic, 14(52. 

conditions of occurrence of, 14(52. 
llaccid or atropliic, 14(52. 
in hc'jiutodenticular degencM'ation, 1527. 
in myasthenia gravis, 1(582. 
in ])rogre.ssive muscular atrophy. 1(530. 
spastic, 1462. 

Dyschezia, 564, 5(55. 566. 
a'tiology of, 565. 

as cause of paoudo-diarrheea, 571, 572. 
of infants, 565. 
treatment of, ,568. 5(5tk 
water-closet suitable fonise in, 567. 
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Dysdiadokokinesia in celobellar lesions, 
1405. 

Dysenteric arthritis. under Artliritis. 

ulcers and portal thrombosis, OH.l. 
Dysentery, amoebic, 237 239. 

Jnd see Amtebic dysentery, 

ankylostomiasis, 340. 

antisera, 2 1 , 80. 

ascaris, 341. 
bacillary, 85, 80. 

jetiology of, 85. 

catarrhal colitis in, 580. 

complications and scquelje of, 85, SO. 

diagnosis of, 86. 

immune therapy of, 80. 

intestinal ulcers in, 85. 

pathology of, 85. 

prognosis of, 80, 

prophylactic treatment of, S(>. 

symptoms of, 85. 

treatment of, 80. 

ulcerative colitis in relation to. 589, 
591, 592. 
bilharzial, 333. 

colic, consti})ation following, 504. 
paragonimus, 330. 
schistosomiasis, 333. 

Dysidrosis, 1270, 1289. 

Dyskeratoses, the, 1354, 1355. 

Dyspepsia, anamic, 535 530. 
aetiology of, 535. 
diagnosis of, 53(j. 
symptoms of, 535, 530. 
treatment of, 53(). 
appendicular, 012, 013. 
cardiac symjdoms associated with, 778, 
779. 

clilorotic, 535. 

gall-stone, 057. 

hysterical, 534, 535. 

in relation to rosacea, 1281. 

in relation to sea-sickness, 35(>, 357. 

intestinal carbohydrate, 582-584. 

nervous, 532, 533. 

neurasthenic, 5.32. 533. 

palpitation in, 778, 779. 

Dyspeptic symptoms in cancer of gall- 
bladder, 000. 

Dysphagia in acute mso])hagitis, 512. 
in cancer of the ensophagus, 513, 514. 
in laryngeal tuberculosi.s, 1010, 101 1. 
in myasthenia gravis, 1082. 
in j)araly8is of deglutition muscles, .50<). 
in pharyngeal and (jt^?HO])hageal diver- 
ti(!ula, 511. 

in pharyngeal syphilis, 503. 
in progressive muscular atrophy, 1030. 
in tonsillitis, 494, 490. 
nervous lesions that give rise to, 506. 
Dyspnoea as a result of gastric flatulence, 
531. 

cause of, 982. 

in acute endocarditis, 821. 


' Dyspnoea in acute fihiinoiis bronchitis. 
1040. 

in acut(' laryngitis in childivn. 1(M)2. 
in acute nephritis (annv epidemic), 
1197. 

in aneurysm, 950, 953. 

in as(dtes, ti93. 

in asthma, 1052, 1053. 

in cancer of larynx. 1014, 

in cancer of the msophagus, 515. 

in eanliac failure. 752. 75.3, 772. 77.3, 

774. 

in chronic hrom hitis. 1042. 
in congenital heart diseaae, 897, 899. 
in fatty heart, 86.3. 865. 
in fibroid heart, 868. 
in goitre. 471 . 

in Hirschs])ruiig\s disease. 001. 
in hydatid of lung. 1120. 
in hvperaunia and anlcma of lungs. 1002. 
1003. 

in hy|K‘rtrophy of thymus, 457 459. 
in laryngeal stenosis, 1(>2I, 1022. 
in laryngismus stridulus. 1020. 
in laryngitis, 1002. 
in nu'diasUnal tumours. I I 74. 
in mitral stenosis, 844. 
in (esophageal and pharyngeal div(*rti- 
cula. 511. 

in pleurisy with (dlusion. 1 143. 
in ])ntm mot borax. 1159. 
in pulmonary collapse, 1008. 
in pulmonary emphysc'ma, 1075. 
in pulmonary infarction, lOfifJ. 
in pulmonary endoma, 10()3. 
in pulmonary tuhercuIoHis. 1(0)5. 
in suppurativa* nu'diiistinitis. 1109. 
in tracheal ohstriKttion, 1029, 1031. 
paroxysmal, in nr;emia. 1215. 

ty]HS of. 1052, 1053. 
urfemic, 1053, 1215. 
varieties of, 982. 

Dystonia musculorum deformans, 1 527. 
Dystrophia adiposo-genitalis, 4 78. 

aetiology of, 4 78. 
fatty dejK)sitB in, 431, 478. 
myotonica, 1 074-1 677. 
a*tiology of, 1 (>74. 
course and prognosis of, 1676. 
diagno.sis of, 1676. 
morbid anatomy of, 1674. 
symptoms of, 1 (>74 1676. 
treatment of, 1677. 

Dystrophy, muscular. 5Vr Muscular dys- 
trophy. 

Dysuria from coliforra infection, 81 . 

from coli-infection, vaccim* tn'atment 
of, 37. 

in h(‘at hyjxupyri xia, 360. 

Ear, hisions of, in congenital syphilis, 204. 
Earache in scarlet fever, 257, 263. 

Eberth and the bacillus typhosus, 61. 
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Eccentricity, 1 744. 

Ecchymoses, 727. 

in scurvy, 439. 

Echinococcus granulosus, 335 . 
multilocularis, 335. 

Echis carinatus (vijKTino Hiiakc). 34.5. 

Echolalia, 1466. 
in catatonia, 1 731 . 

Echopraxia in catatonia, 1731. 

Ecthyma, 1297. 

.•ntiolof^y and pathology 1297. 
syniptoiTiH of, 1297. 

Ecthymatous type of syphilitic rash, 29o. 

Ectopia cordis, H94. 

Ectropion in Ijityriasis rubra pilaris. 1346. 

Eczema, J2S7 1293. 

{etiology of, 487, 1287. 
anaphylactic factor in, 1287. 
crustosum, 1283. 
diagno.sis of, 1299, 1291, 
<'rythcinatc»-sqiianioUH, 1 28;k 
V ryi he in ato uh , 1 2 83 , 
g(‘n(‘ral treatment of. 1292, 1293. 
infantile, 1288. 

local treatment of, 1 291 , 1 292. 

marginatum, 1311. 

of genitals and anus, 1289, 121Mt. 

of leg with venous congestion. 1289. 

of lower limbs, 1299. 

of nails, 12<H>. 

of trunk, 1289. 

of the upper limbs, 1 289. 

papular, 1283. 

pathology of, 1287, 

prognosis (jf, 1291. 

pustular, 1283, 1298. 

rimosum, 1283, 1289. 

rubrum, 1283. 

squamous, 128.3. 

susceptibility to, 1287. 

syni])toinH of, 1287-'121H). 

treat UKMit <jf, 1291-1293. 

vaccine treatment of, 43. 

varicose, 1283, 1299. 

verrucosum, 1283. 

vesiculo-pay)ular, 1 283. 

weeping, of the face, in childnui, 1288. 

Eczematisation, 1293. 

Eczematoid ringworms, 1 .3 1 2. 

Education, imi)ortance of, for psychos* 
thenics, 1751. 

Effusion, pericardial, 877, 879, 889, 881. 
882. 

peritoneal. >SVr Ascites, 
pleural, anomalous forms of, I 1 48. 
characters of, 1146. 
diagnosis of, 1146. 

dilleren(;e b(dween two kindvS of, 11.53. 
etfect of tapping on, 1 145, 
level of, 1 144. 
quantity of, 1143. 

Effusions, serous, causes of, 1 143. 

Ehrlich and ac.tivi' immimisation. 19. 


Ehrlich, work of, on immunity, 1 5. 

Ehrlich’S “606,” 296. 

“914,” 297. 

Einhorn’s tube, llyle’s modification of, for 
gastric diagnosis, 51 8, ,520. 
Einthoven’s string galvanometer, 912, 913. 

Electrical reaction in peroneal mu.scular 
atro])l]y, 1637, 

in j)rogressive muscular atrophy. 1632, 

Electro-cardiogram, deflections in, 91.3 
917. 

individual variations in, 919. 
normal, 913 -917. 
of alternation of the licai t, 939. 
of aurii ular fibrillation, 930-932. 
of auricidar flutter, 9.32. 933. 
of aurh'ulo-ventricular block. 927, 928. 
of bundle- branch block, 928-9.30. 
of cardiac hyix'rtrophy. 919. 920. 
of chronic valvular discas(“, 920, 921. 
of congenital heart disease. 922. 
of extra-.systolc.s, t‘24-927. 
ol infarction of lu'art, 922. 923. 
of intra-v(*ntrieular (arborisation) block. 
9.30. 

of mitral sO'nosis. 920. 921. 
of nodal rhythm. 935. 
of paroxysmal tachycardia, 93.5. 
of sino-anricular block, 927. 
of sinus irregularity. 924, 

.somati<‘ o.scillations in. 913. 931. 
(duiracters of, 932. 

Electro-cardiography, clinical, 912-935. 

Elephantiasis as a n'sult of lupus, 1335. 
filarial. 337. 

Ellis, curve Ol, in yileurai etiusion, 1144. 

Emaciation in amcmia psoudo-leukaunica 
infantum, 724, 
in cancer of (‘o'on. 596. 
in cancer of liver. 648. 
in cancer of the cesophagu-s, .514. 
in camaT of tlie stomach. .553. 
in chloroma, 723. 
in chronic pancreatitis, 666. 
in Hirschsyu'ung's disea.se. 601. 
in hyperthyroidism, 462, 463. 
in pulmonary tuberculosis, 1995. 
in pyloric obstruction. 556. 
in syirue, 581. 

Emboli, gas, in cais.son disease, 348, 351. 
malignant, from cancer of liver, 647. 
sources of, 964. 
varieti(‘s of. 964. 

Embolic abscesses in bactei iauuia, 12. 

Embolism, 964 966. 
air, 965. 
cerebral, 965. 

.4 nf/ see tVrebral cmlKilism. 
fat, 964, 965, 966. 
in diphtheria, 97. 
in endo(;aixlitis, 821, 828, 829. 
in heart failure, 755. 
in mitral stenosis, 844, 845, 848. 
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Embolism of mesenteric artery, ^65. 
parasitic, 9<)0, 9<>4. 

])hlehitis in relation to, 990. 
pulmonary, 964. 
renal, 965. 

risk of, in (]uinkline aclininiatration, 
768, 

splenic, 965. 

Emery’s method of finding? tui)erek' baeilli 
in ^oola, 114. 

Emetics, action of, 5i*:k 
Emetine in amadjie dysentery, 239. 
in annebic hopatiti.s and abscess, 632. 
poisoning, 239. 

Emotional changes in mania, 1 7 is. 

control, loss of. in adipoai.s doloro.sa, 477. 
instability in yirogressiv-e miisculaj 
atrophy, 1632. 

Emphysema in chronic bronchitis. 1041, 
1042. 

in relation to brom'ho-pneumonia. 1132. 
1134. 

in wlioopinc-couG;!!. 132. 
largo - hinged , 10 74- 1 0 7S . 
pulmonary. *Vcc lamgs. (*m])!iyscma <>j. 
small-lunged. 1078. 

subcutaneous, from sudden d(‘comj)r(‘>- 
sion. 349. 

Emphysematous chest, 982. 

girdle, the, I076. 

Empyema, 114S-1 153. 
ad.iology of. J 148, 1 149. 
a])ical. 1152. 
bacteriology of, lJ4!t. 
chronic, 1 150, 1 152. 
c<»mj)licating pneumonia. 1 127. I l:>n. 
complications and sequehc of. I 150. 
course of, 1150, 1151. 
diagnosis of. 1151, 
diaphra^atic, 1 153. 
evacuation of pus in, 1150, 1151. i 152. 
foetid, 1149, 1150. 

following bromdio-pneumonia, I 137. 
in anio'bic abscess of liver, 6»31. 
interlobar, 1152, J 153. 
necessitatis, 1150, 1151. 

as a cause of pneumothora x. I 1 57. 
of accessory sinuses, 993. 
of antrum, 994. 

path of infection in, 1148, J149. 
])atho)ogy of, 1149. 
pneumococcal, vaccine therapy of, 42. 
j)rognosis of, 1151. 
pulsating, 954, 1151. 
relation of pnoumococcuH to, 58. 
special varieties of, 1 1 52, 1 1 53. 
surgical treatment of, 1151, 1152. 
symptoms of, 1149, il50. 
treatmen t of, 1 1 5 J 1 1 53, 

Encephalitis, acute, 1425, I42(i. 
lethargic, 145 152. 
adiolog^ of, 146. 
age-ineidonce of, 146. 


Encephalitis, lethargic, course of, 151. 
diagnosis of. 151. 
m<‘ntal s(^qm‘la' of, 144, 1710. 
moral }M‘rv<usion after. I 18. 
narcoh'psy after. 15-17. 
oculogyric crises in, 149. 
t)plit hahnoph'gia in. 1377. 

])athology of. 14t). 1-17. 

]»rogno.'^'as of, 151 . 
seasonal incidenec of. 146. 
sequela' of, 150, 151. 
syniptoms of. 1 47— ir>0. 
treatnH'nt of. 151. 152. 
periaxialis, 1513 1515. 

And see Scliildei's disease, 
suppurative, 1426 1 130. 
a'tiologv of. 1426. 1427. 
diagno.sis of. 1429. 1430. 
patholotry of, 1127. 1428. 
prognosis of. 1130. 

.symptom.s of. 1428. 1429. 
tnaitiiK iit of. M30. 

traumatic, 142(5. 

Encephalo-myelitis following Viucination 
237. 

Encephalopathy, lead, .373. 37.'>. 
Enchondroma of nose, 997. 

Endarteritis obliterans, 93t5. 

in relation 1o cerebral .soft<‘ning. 937. 
of e.*ro!iary art- lie-.. 03,7. 

■syphilitic. 192. 

tuberculous, 936. 

Endoaneurysmorrhaphy, k e<.n.^t nutivc. 
957. 

Endocarditis, S2o s.3.3. 
acute, 820 825. 

a'tiologv of, 820, 821 . 
acute rhe uniat isrn in n lat ion to. 82< >. 
diagnosis of. 822. 823. 
pat hology of. 82 1 . 
j»rognosis of, S2.3. 
symptoms of, 821. 822. 
treatment <4'. 823 825. 
chronic, 832, S33. 

letioiogy and ])atholoi!y of. 832. 833. 
symptoms of, 833. 
clossilication of, 820. 
definition of, 820. 
beta], 8.33. 

in acute tonsillitis. 4 95. 
in relation to (‘horea, I 5.')2. 
in scaiic t fever, 256, 259. 
in typhoid, (53, 68. 
infective, 825-832. 
a'tiology of. 825, 826. 
age-ineifience of. 826. 
as a terminal infection. 54. 

11 coli in, 83. 

causal organisms of, 53, 55, 82(5, 827. 
diagnosis of, 829, 830. 

♦'mholism in, H2<i, 828, 9(4. 
focal infection in, 826, 827, 831. 
fulminating. 827. 
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Endocarditis, infective, f/f^nooof onl t of, 
H27. 

immiinr tlu-rapy of, i(». 

'm 57. 

in 

latent, H27. 

of termination in. H29. 
pathology “f. H2<>, 827. 
proKnf>«ift of, 8Ii(), 831. 
pulmonary infaretion in. (Kll. 
rt'lation of, to rheurnati.sm. H2r>. 

K|H‘eific therapy in, S:{2. 

Hym[)t()m.s and (‘()urs(* <if, 827- 82h. 
tTi atmcnl of, 831. 832. 
ty|M's of, 827. 828. 
mural. 820. 
pni*unuK'.o( (;al. 59. 
recurring:, 821. 
rheuinatie, 293, 297. 

.selerotic. 832, 833. 

Hubacute bacterial. 827. 

Endocrine glands, di.seaac H of the, 452 483. 
nu'iital disorders as.soeiated \^ith dis- 
eawoH of, 1721. 1 722. 

Endodermophyton in tinea imbrie.ata. 1308. 

Endo-phlebitis, 959. 

a*tiol(»Lry of. 959. 

Endothelioma of brain, I4(»7. 

of nose, 998. 

Endotoxins, 13. 

Enema rash sirnulatinjj; ruladla, 249. 

Enophthalmos, 1379. 

in medijustinal tumours, 1174. 

Entamoeba histolytica, 237, 2,38. 

Enteric fever. Ner 'Pyphoid fever, 
group of organisms, 01. 

Enteritis iti relation to (‘olitis, 585. 
t ulx ivulous. 593. 

Enterobiasis, 342. 

Enterobius vermicularis, ,342. 

JI.S a eau.s<‘ of diarrho'a, 579. 

Entero-dysentery, 85. 

Enterogenous cyanosis, 584, 585. 
diagnosis of, 585. 

]>athology of, 584. 
symptoms of, 584, 5 85. 
treatment of, 585. 

Enteroptosis, (>71, 073, 074. 

in relation to B. (U)li infection, H4. 

And see Visceroptosis. 

Enterospasm, 5(i4. 

Enuresis, nocturnal, adenoids as a cause of, 
lOOd. 

Eosinophllia in ankylostomiasis, 340. 
in asthma, 1052. 

in hydatid diseas<' of liver, 045, 640. 
in hydatid disease of lung, 1120. 
in scarlet fever, 255. 
in schistosomiasis, 333. 
in suppurating hydatid, 032. 
in triehiniasis, 339. 

Eosinophils in ha>morrhagic pleural fluids, 
1154. 


Ependymitis, 1132. 

Epidemic catarrhal Jaundice, 309-31 1 . 
ietiology of, 309. 
epidemics of. .309. 
infection in, 309, 310, 
pathology of. .309, 310. 
y)rognosis of, .3)0, .‘il 1. 
scjvere forms f)f. 310, 31 1. 
symptoms of. 310. 
treat iTu nt of, 311. 
diarrhoea in children, 575 578. 
a*tiology of, .57.5. 
course of. 570. 
diagnosis of, .570, .577. 
pathology of, 575. 
prognosis of, 577. 
symjdoms of, .575, 570. 
treatment, 577, 578. 
dropsy, 449 
jaundice, 308 312. 

Epidermolysis bullosa, 1 303. 

Epidermophyton eause of dhobie itch, 
1311. 1308. 

Epididymitis in eoliform infections of 
urinary tract, 82. 

Epigastric pain in acute gastritis, 538. 
i a<‘ut<‘ ])anen.^atitis. 004, 005. 
arsenical poisoning, 308. 
caisson disease, .351. 
eaiua-r of the stomach, 553. 
chronic a ppcmlicitis, 012. 
gastric ulcei”, 544. 
k‘ad ])oisoning, 372. 
yellow fever. 313. 
pulsation in mitral stcuiosis. 84.5. 
tenderness m blackwater fever, 220. 
in gastric uhau', 545. 

Epilepsy, 1528 1.547, 
adiology of, 1528. 1.529. 
ami mental disoixler. 15.39, l;54t>. 1710- 
1713. 

aura in, 15.3], 1.532, 1534, 1535, 1.537. 
canliae, 1541. 

convulsion in, 1533, 1530, 1537, 1540. 
cursive, 15,34. 
diagnosis of. 1.541 1.543. 
effect of, on intellectual powers, 1.539, 
1540, 1711, 1712. 
exciting causes of, 1528. 1529. 
from local di.soaso of the brain. 154(>. 
hvi)erventilati()n in r(‘lation to, 1530, 
1531. 

in chronic alcoliolisni, 300. 

,laek.st)nian, 1531, 1533. 
major fits of, 15.32, 1537, 1.5,38. 
mental state in, 1.539, 1540. 
metabolic factor in, 1.529. 
minor tits of, 1532, 1535. 
myoclonus, 1541. 
negative phenomena in, 1.531. 
nocturnal, 1540. 
pathology of, 1.529-1531. 
periodicity of, 1540. 
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Epilepsy, poisons in relation to, 1529, 1530. 
post-convulsive phenomena in, 1538, 
1539. 

])rognosis of, 1543. 

recurring, after (^eivbi-al polioinvclitis, 
144. 

reflex, 1534. 

symptoms of, 1532-1541. 
treatment of, 1543-1547. 
varieties of, 1540, 1541. 

Epileptic attacks, conditions after, 153S. 
1539. 

dangers of, I ;)43. 
description of, 1532-1539. 
duration of, 1538. 

loss of consciousness in. 1532, 1533. 
})rodroniata of, 1532. 
varieties of. 1532 1530. 
cry, 1538. 
myoclonus, 1532. 
serum, toxic effects of, 1 529. 
spasm, 1530. 

Epileptiform attacks in chronic lead poison- 
ing, 375. 

in general parlaysis of the insane, 1492. 

Epiioia, 1741. 

Epinephrin, action of, 452, 454. 

Epiphyseal changes in congenital svphilis. 
205. 

in rickets, 443, 444. 445. 

Epistaxis, 990, !i9J. 
aetiology of, 9ilO, 991. 
as early aym f)tom in tyjdioid, 03. 
in aniemia ]>seudo-leuka‘mi(;a iniantum, 
723. 

in angio-libroma of septum, 990. 
in anoxaunia, 354. 
in chlorosis, 715. 
in cirrhosis of liver. 036. 
in diphtheria, 94, 95. 
in granular kidney, 1208. 1211. 
in mitral stenosis, 844, 
in mountaineers, 991. 
in pernicious aneemia, 711. 
in purpura Inernorrhagic a, 728. 
in rhinitis sicca, 988. 
in whooping-cough, 131. 
renal, 1186. 
treatment of, 991. 

Epithelioma adenoides cysticum of Brooke, 
1356. 

erythematoid benign, of Graham Little, 
1356. 

of oesophagus. See (Esophagus, cancer 
of. 

of pharynx, 505. 
of tonsils, 505. 
squamous, 1356. 

Erb type of jiaralysis in birth injury, 1659. 
Erb’s juvenile type of myopathy, 1688, 
1689. 

myotonic reaction, 1673. 
phenomenon in tetany, 1678, 1680. 


Erb*S syphilitic s]»inal paralysis, I4H8. 
ErgOSteroi, relation of, to vitamin It t32 
434. 

Ergotism, 386. 

gangnuiouH (y|H‘ of. 3Kr». 
ucr\'ous ty|>r' of. 38<i. 

Eriocheir japonica in ivlation to paragoni 
miasis, 330. 

Erosio biastomycetica interdigitaiis, 1 31 1 
Erysipelas, 55 57, 1282. 
causative organism of, 55. 

<‘oinj>licationK of. 56, 57. 

<-oursc of, 5(). 

<liagnoHiH of, 57. 
iminuiK' thcrajn «'f. 46. 57. 

]>roguosis of, 57. 

"tock v^acciiu‘s for. .‘>3. 46. 
symptoms of, 56). 
trauma iii ndation to, 55. 56.. 
tr<-atnu“nt of, 57. 

Erythema ab igne, 12 k<). 
gyratum, 1233. 
in acut<‘ cndocardit is. 821. 
ill lau't^Tial food })ois(*inng. 3tM. 
in }M llagra, 451 . 
in 8(‘])ti(*aunia. .71 . 
induratum, 1338. 
infantum of .facquet , 1 2S5. 
infectious. 265. 
iris, 132.7. 

multiforme, 1324, 132 7. 

axiology of, 1321. 
a.s a drug eruption. 1324. 
pathology of. 1324. 
symptoms of, 1324. 1325. 
treatment of, J325. 
nodosum, 391 , .392. 
ietiology of. 39 1. 

<liugnoKis of, ,392. 
in relation to tutH'rciilosis, ,391. 
local lesions of, 392. 
symptoms of, 391, 392. 
treatment of. 392. 
pernio, I2S(). 

pyorrhoui alvtu)laris in relation to, 487 
rheumatic, 295. 

solare, 1286. 

Erythemata, the, 1323 1325. 
the infiltrative, 1324, 1325. 
the non -infiltrative, 1323, 1324. 
Erythematous drug eruptions, 1321, 1322. 

rashes, varieties of, 1 .323. 

Erythraemia, 797. 

in anoxtemia, 353. 

Erythrasma, 1315. 

Erythrocytosis, 797. 

Erythromelalgia, 979, 989. 
ajtiology of, 979. 
in polycythaimia, 797. 
pathology of, 979, 989. 
symptoms of, 989. 
treatment of, 989. 

Erythrophobia, 1759. 
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Eipundia, 2.)2. 

Ether habit, t h< , 1709. 

Ethmoidal cyst, oo7. 

Ethyl petrol, :m. 

Eunuchism, nuntal cluuv^rR (liu‘ t-(), 1722. 

Euphoria in T)! . 

Exairesis of phrenic nerve for brondncc 
taaiK, I I OH. 

for ])ulnJonarv tulM*r(;uloMiH, 1112, 

1 I 00. 

Excitability of heart muscle, 742, 74.1. 
Excretion m O ver, H. 

Exercise in n'lation to blood prt'.sHurc, 
OtiH. 

ndoH iiH to. for cardiac di.sotsc, 759, 700, 
7<il , 779. 

Exertion in rclnticai to angina, ^)00, 907, 
909. 

rulcB a» to, for cardiac diai'OHc, 759. 7tj0. 
Exhaustion in cardiac failure, 755. 

psychoses, 1095. 

Exner’s centre for written language, 1401. 
Exophthalmic goitre, 4 (Mi. 

Ami 11 y]X‘rtbroidiKin. 

Exophthalmos from libroina of naso- 
j)harvnx, lOOl, 

in cavernoua ninus thn^inbosis, 905. 
in chloroina, 725. 
in hy}H*rthyroidism. 402. 
pulHttting, 95H. 

Exotoxins, 15. 

of di])hth(“ria, 2o. 
of tetanuH, 20- 

Expectorants for bronchi ti.s, I050, 104.5. 
for broncho- pneumofda. 11,50. 
for lohar pncumoniji, I 1.50. 

Exposure in ndation to arthritiH. 1251 . 
Extensor plantar response, not strictly 
an appropriate term, 1594. 
Extra-genital syphilitic sores, 1 95, 
Extra-systole, 742, 78o, 7S.> 792. 
adiology of, 7f»0. 
auricular, 78S, 789. 
auriculo- ventricular, 789, 7lHl. 

electro cardiogram of, 927. 
blocked auricular, 788. 
diagnosis of, 790, 791. 
elect ro-cardiogram of, 924-927. 
('lcctro-cardiographi<! diagnosis of, 924, 
920. 

in acute endocarditis, 822. 
interpolated, 780. 
multiple, 785. 
nodal, 789, 790.* 

prognosis of, 791 . ^ 

significance of, 791. 

.Miil>jcctive symptoms of, 790. 
t reaiment of, 791 , 792. 
ventricular, 780-788. 

Eye affections, gono(5occal, 1245. 
in ccrehro-spinal fever, 1 59. 
in measles, 245, 244, 247. 
in small-pox, 271 . 


Eye, eysticercus cysts in, .555. 
filaria loa in, 5,57. 
fewt for tuberculosis, 115. 

Face, acute erythematous eczema 
1288. 

ecziuna of, 1288. 
sclK>rrh(ea of, 1505, 1304. 

Facial hemiatrophy, 1598. 1599. 
symjdoms of, 1598, 1599. 
paralysis. See Paralysis, Heirs, 
from birth injury, 1058 1000. 
in acute polionieylitis, 145. 
in migraine, 1550. 
spasm, ])eripheral, 1585. 1580. 

Facies in acromegaly. 470. 
in Rcutt* alcoholism, 502. 
in acute ]>erirarditis, 877, 878. 
in adenoids. KMKi. 
in amyloid disease, 947. 

aortic incompetf'ncc, 840, 841. 
asthmatic paroxysm. 1055. 
atrophic rhinitis, 988. 

L-ancer of stomach. 554. 

•arbon moTioxide ]K>i.soning, 577 
) chlorosis, 715. 
chorea. 1.5.54. 
ehronic alcoholism. 505. 
cirrhosis of liver, 05,5. 

I congenita) .sy])hilis. 204. 

I congestion of the liver. 020. 
ertdinism. 409, 1740. 
dystrophia myotonica, 1075. 
in early pulmonary tutKU-cle. 1097. 
in enUMogciious cyanosis, 585. 
in fatty dagt neration of heart, 805. 

ha*mochn)mato.sis. (>40. 
n heart di.sease, 754. 
hydi'oce])halu.s. 142 1 . 
idiocy, 17,i9. 

II infective endoeanlitis, 829. 
in jaundice, (ilO, 017. ^ 

in kala-a/.ar, 229. 
in laixlaccous di.sease, 1220.' 
in leprosy. 1 1 8. 
in lethargic eni eplialitis, 149. 
in lohar ]ineumonia, 1125. 
in melancholia, 1715. 
in mitral stenosis, S45. 
ill myasthenia gravis, 1082. 
in myxiedcma, 407. 
in naso- pharyngeal polypus, 1001. 
in osteitis tleformans. 1204. 
in ]>araly.sis agitans, 1524. 
in poniiciouH anauiiia, 710. 
in ])olycytluenua, 707. 
in ])nygi'essive mu8(!ular atixiphy, 1030. 
in sea-sickness, 550, 557. 
in sleeping sickness, 254. 
in South American trypanosomiasis, 257 
in splenic amemia, 758. 
in subacute combined degeneration 
1022. 
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Facies in talh^H (^)rsalis, I .'>()(). 

in tronch tVvtM-, MO"), 
in liilxM’cijJ.ti iiH'diaHtiiiiil glands. I I7 l*. 
in tuboifuloiiK monin^itis, IdM"). 
in t ypin>id 04. 

in 1 v]>inis tVver, 1\SM, 285. 
in yt'Ilnw fever, MIM. 

Facies Hippocratica in aeuto ])eritonitis, 
()71). 

Facio-scapulo-humeral type of mnsenlar 
dystropliy, 1 ()8<S. 

Faded-leaf appearance of eaniiae inu.-!t l<‘. 

S(>4. 

Faecal accumulation as eause of acnti* in 
testinal obstruetion, ()02. OOM. 
effeets of, 5()(>. 

fistula in tuix:‘rculoiis ])eritonit is, b{H). 

Faeces, demonstration of tubereU^ bacilli 
in, 1 14. 

examination of. 502. 50M. 
in merc'urial poisoning?, M7!. 
scanty, as cause of consti]>ation, 5r>5. 

Faget’s sign in yellow fever. Ml 4. 

Fainting in entorogenous cyanosis, 584, 585. 
in heart disease, 754. 

Faintness in eai-diae failure, 754. 774. 775. 

Falling sickness, 1 5:}M. 

Falx cerebri, localisation of leaion.s about 
tile, 1403. 

Familial ataxy. See, Ataxy, hereditary. 

Familial icterus gravis neonatorum, t)22. 
periodic paralysis, lOs t I 080 . 

jetiology of, 1084. 
diagnosis of, 1085, 1080). 

])athology of. 1()S4, lt»85. 
synijitoms of. 1085. 
tj’entnnait of. 1(>80. 
spastic paralysis, 1522, 1523. 

Family history in relation to Juognosis in 
heart disease*. 750. 

Famine fever. See. Rela]jsing fever. 

Fans, use of, in tropical i-oiintries. 358. 

Farcy, acute, 121. 
buds, 120, 121. 
chronic, 121. 
pipes, 120, 121. 

Fasciae, fibrositis of, 1250, 121)0. 

Fasciola hepatica, 320. 

Fascioliasis, 329, 330. 

Fasciolopsis buskii, 33o. 

Fastigium, 0. 

Fat, affinity of, for nitrogen, 348. 

-digestion defective in sprue, 580. 
emboUsm, 905, 900. 

as cause of pulmonary infand-ion, J005. 
excess of, in stools, 562, 580, 
metabolism in diabetes, 404. 

liver in relation to, 380. 
necrosis in acute pancreatitis, 604. 
overgrowth of, in adiposis dolorosa, 477. 
workmen more subject to caisson disease, 
350. 

Fat-soluble vitamins, 432 435. 


Fatigue bodies in iclMtion in exhaustion 
j).sv< ho.sc.s, 1095. 

Fats, vitamin conlc'iit of, 432, 433, 

Fatty degeneration ol nu'dial arterial (‘oat. 
91.3. 

degenerations in ankylostominsis, ,340. 
of liver. 380. 
of myocardium, S()4-80)7. 
diarrheea, 570. 572. 574. 
heart, causes of. S(>2. 8()4. 
infiltration of myocardium, 81)2 S( >4. 
stools in spin-* .tnd |>an<‘n*atic disease. 
580. 

Favus, 1311. 
fungus of, 1314. 
sym])toms of. 1311. 
treatment of. 1314. 

Febris recurrens. s^ Kdapsing fcv» t. 
Feeble-mindedness, 1 737. 

Feeding as a means of aidive iminuiiisa 
tion. 1 9. 

forced, in melancholia. 1710. 

Fehling’s solution, 411. 

Femoral thrombosis, 903. 
iPliology of. 903. 

comj)licalions and scipicla* of. !)0:{. 
Fermentation, gastric, in relation to tiatn 
h'nct*. 530. 

in })yloric ol).st ruction. 550. 
int(*stinnl. a.s cause of diarrlnea. 5t)9. 
Ferric chloride test for accto-acctic acid in 
urine. 4 I 2. 

Ferro-silicon as Sourci' of arseninretlcd 
hydrogen ]>oi8oning. 370. 
Festination in f)aialyHiK agituns. 1521. 

Fever, 1 lo. 
apvrexial. 7. 
black. 228. 317. 
blackvvatcr, 225 227. 
canif), 281 . 

cau.se of mortality in, 7. 
cori'hro-spinal. St • ( 'crebio-Hpinal b'ver. 
detinit ion of, 7. 
double continued, 328. 

Hood, 318. 

glandular, 290- 292. 

luvmogiobinuric, 225. 

hyjxTpyrexial, 328. 

in aeuRi yxiliomyelitin, 138, 140, 144. 

in ana*mia gravis. 714. 

in c(‘rebro-Hpinal fever, I 54, I 55, 1 50. 1 57. 

in chloroina, 723. 

in eirrhosis of liver, t)3t). 

in kala-azar. 229. 

in lethargic encephalitis, 147, 148, 

in l(‘uka!mia, 719, 721. 

in lymphadenoma, 701. 

in yM'rnicious ana>mia, 711. 

in pulmonary tulK^rculoais. 1095. 1090. 

in Hcrum .sickness, 30. 

in small -pox, 207, 268, 269. 

in syphilis, 1 99, 20.3. 

intermittent, 222. 
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Fever, .lapam sc' liver, 318. 
low, 328. 

Mediterranean yellow, 311. 
nielannric, 22n. 

Oroya, 3111, 320. 

Pappataoi, 31.5. 
phlenotomns, 315, 318. 
|K)Ht-ha*inoglobimiric, 22(i. 

Pym'M. 315. 
rat-bik*, 189, HK). 
relajwirur. <S'ee Helapainji^ fever. 
rlH'umaf i(“, 292 301. 

Hand-fly, 31 5. 
searlid, 2r>0-284. 
septieremie, 51 . 
fieven-day, 317, 327. 
shirnainuslii, 31 S. 
ship, 2SI. 

significance of, 1, 7. 
simple eontimied, 315. 327. 
sjM)tted Koeky .Moiuitain, 317. 318. 

Ktagee of, 3. (i, 7. 
thix'.e-day. 315. 
toxamiie, 59. 
treat inmit of, 9. 
trvi)ain)H(jmia.sifl, 234. 
tsutsngamuRhi, 318, 310. 
typlioid, f)l -77. 

And mv Typhoid fevi r. 
tyjihuB, 281-288. 
umlulant. 172 -1 74. 
yeUow^ Scv Yellow fcv<T. 

Fevers of donbtfnl or unknown retiology, 
327. 328. 

Fibrillation, aurieular. Sec Auricular fibril 
lation. 

nuisciilar, clinical instances of, 1032. 
in intm-stitial neuritis, 1052, IB.Tl, 
in iKToneal nui.scMilar atrophy, 103 <. 
in progre^SHive iniiseuiar atrophy, 10»24. 
1()2S, !()32. 
venlrii'ular, 814, 815. 

Fibroma of naso-pharynx, 

surgical treatment of, 1001. 
of nose, 9!»7. 
of skin, 1 358. 

Fibrosis in pulmonai N t ula-rculosis. 1091, 
1099. 

is< h:eniie, 944. 

pulmonary. See Pulmonary fibrosis. 
Flbrositis, 12077-1260. 
ictiology of, I 258. 

gonocoeeal, vaceitu* treatment of, 40. 
stre ptoeoeeal. vaccine treatment of. 45. 
Fibrous tissues, diseases of tiie, 1 257-1 2<K). 
Filaria bancrofti, 337. 

as cause of elephantiasis and chyiuria, 
097. 

demarquayi, 330. 
medinensis, 338. 

Persians, 330. 

sanguinis hominis as a ( ausc of ohylo' 
thorax, 1150. 


Filarlasis, 33f>~338. 
symyd-oms of, 337, 338. 
treatment f)f, 337, 338. 

FiUx-mas for tape -worm, 334, 335. 

“ Finger pads,” 1 257, 1258. 

Fish as source of bacterial food poisoning, 
387, 394. 

]>oisonous, 383. 

tinned, as source of food [)oisomng, 388. 
Fistula, pleuro-o^sophageal, 115(‘. 

]»leuro-])ulnionary, 1 lOt). 

Fits, auditory, 1534. 
cortical, 1531. 
hysterical, 1581, 5182. 

diagnosis of. 1583. 

Jacksonian, 1531. 1533. 

And spf. Jacksonian epilepsy, 
local, 1533. 
motor, 1535. 

olfactory and gustatory, 1534. 
psychic, 1533. 1534. 
sensory, 1534. 
typical epileptic, 1 532 1 539. 
visual, 1534. 

Flagellates as eaust- of tropical diarrinea, 
579. 

Flatulence as a cau.se of palpitation, 778. 

gastric, 53o 532. 

letiology of. .‘>30, 5!il. 
diaginxi' of. 531. 532. 
treatment of. 532. 
in cholecyst itis. (i5.3. 
in relation to angina. ftOO, 908. 
intestinal, 583. 

Fieas in nJation to spread of kaia-azar, 
22 

Fleshy hand in syi ingoniyelia, 1605. 
Flexibilitas cerea in lethargic encephaliti.s, 
148. 

Flexion reflex of lower limb, 1594. 

Flexner’s bacillus of dysentery, 85. 

Flexor spasms in S])aatic i>araplegm, l5tM. 
Flies, genera of. causing intestinal myiasis, 
344. 

ill relation to bacteria) loud poisoning, 
387. 

in rtdation to cholera, 88, 89. 

Flint’s murmur, 842. 847. 

Flood fever. 318. 

Flukes, disetwes due to, 329 334. 
Fly-papers, a i-senical. 3()7, 368. 

Focal infections in py;cmia, 52. 

ill ivlation to arterial hyfxu*teiision, 
!)70. 971. 

in relation to gall-bladder infoction, 
(i52. 

in relation to infective endocarditis, 
S2t>, 829, 830. 831. 
in rheumatic fovrr, 292, 293, 301. 
reaction after vaccine inoculation, 31, 32. 
sepsis as a cause of gastric and duodenal 
ulcer, 542, 543. 
in relation to arthritis, 1251. 



1798 


INDEX 


Focal sepsis in relation toce/ema, 1287. 
Foster in atrojiliie rhinitifi, 980. 

in syphilitic disease of nose, 995. 

Foetus, traneinission of syjihilis to, 191, 
203. 

Folie disco rdante. See Dementia praaox. 
Folin’s ])hospho-tungatic reagent for uric 
acid, 424, 425. 

FoIIiclis, 1338. 

Folliculitis decalvans, I 3d5. 

Food as a cause of diarrlnea, .^(UK 

highly seaaontKl, as cause of cirrhosis of 
liver, 033. 

im])ro]>er, in causation of gastric ulcer 
544. 

in relation to anivinir dvsj)C))sia, 5.3.5, 
in relation to gout, 42 1 , 4_*7. 
in relation to urticaria, l.32(). 
lead contamination of, 37.3, 374. 
poisoning, 383-397. 
acute epidemic, 389. 
bacterial. See llncterial food poi.son- 
ing. 

bacteriology of, 38H 393. 

chronic, 389. 

en d ( )gen ou s , 3 8 3 - 3 8 5 . 

(‘xogenous, 385 397. 
preservatives, toxic ('ilcct of. .3S0. 
rich, in relation to congestion of the 
liver, 924. 925. 

values of carbohvdrate-containing foods. 
417. 

Foods, vitamin values of, 4.35, 4.37. 
Foot-drop, hysterical, 1.580. 

in alcoholic neuritis, 19(i2. 

Foramen ovale, paUmt. 89.5. 
jirognosis of, 9(M). 
premature closure of, 89(i. 

Foreign bodies in trachea. 1029, 10 . 30 . 

Forest yaws, 232. 

Fortification spectrum of migraine, 1 .54 9 . 
Fourth disease, 294, 295. 

Fowler position in apf)endieitis, 912. 
in fieritonitis. 983. 

Fowler’s law of sjiread of jmlnionarv tuber- 
eulosi.s, 1092. 

Fractional test-meal, value of, as guific to 
treatment, 518. 

Fragilitas ossium, 1295, 1299. 

Fragility of bonc.s in aeutc' ])olioinvelitis 
139. 

of erythrocytes in acholuric jaundice 
923. 

in sphmic anaemia. 7.37. 

FrambcBsia, 218. 

^4 7td see Yaws. 

Frankl-Hochwart’s classification of tetany 
1678. 

Freckles, 1322. 

Fremitus, hydatid, 1 120. 
pleural, 983. 
various kinds of, 983. 

Freud’s views on hysteria, 1579. 


Friction, 983. 

-fremitus in acute [KU-ieurditis, 878. 

in acute pleurisy, 1140. 
in chronic pleurisy, 1141, 
ill pleurisy, 1139, 1140. 
pleural, in aortic aneurysm, 9;50. 
pleuro-pt'ricardial, 1 1 40. 
sounds, pericardial, eharactx^r of. 878, 
879, 880. 881. 

Fridericia’s method of determining the 
H ion concentration of the blood, 
40.3. 

Friedreich’s ataxy, 1 51 (>1 520. 

sign of jierieardial adhesions, 884. 
Frog-face deformity, 1001. 

Frdhlich’s syndrome, situations of fatty 
deposit in, 429, 478. 
sugar tol(‘ranee increast'd in. 409. 

And see Dystrojihia adiiKiso-geni- 
talis. 

Froin ’s syndrome, 1 43 1 . 

Frontal convolution, ascending, lesions of, 
localising signs of. 1400. 1401. 
Fruit, imjKirtance of. in rolation to seurvv. 
438, 440. 

Functional disorders of the heart, 777 78 1 . 
efficiency of the heart, iinportnme of 
(‘stimation of. 752, 753. 
iK'rvous disonlers, gastric symptoms of, 
5.32 .5.35. 

Fungi, <le mint it is due to, 1.307 1315. 
in relation to jinlmonary lesions. 111.3 
1 1 1 (i. 

patlu>geni(i to man. 179. 383, 38t>. 
jHiisoniiig by, 383. 389. 

Fungus foot, vrr Myei toma. 
testis, 202. 

Funnel breast, 982, 98.3. 

-shaped mitral valve, 844. 

Fur dyes as eaus(} of di'miatitis. 1 285. 
Furuncle, 1299, 1 . 300 . 

adiology and pathology of, 1299. 
symptoms of, 1299. 
treatment of, 1299, 1,300. 

Furunculosis in tropics. I.3t)9. 
vaccine tr(;atment of, 42, 43. 

Gaertner bacillus poisoning, KO. 

Gait, cert* be liar, 1405. 
ill alcoholism, 392. 
in bubfmie plague. 171. 
in catatonia, 1731. 
in cerebral diplegia, 1477. 
in tdiorea, 15.54, 1559. 
in disseminatt^ scleriisis. 1508. 
in hysteria, 158(». 
in lathyrism, 384. 
in myotonia congenita, Jt)73. 
in paralysis agitans, 1524. 
ill I>80u(io-hyportTophic paralysis, 1987. 
in sciatica, 1 9,54. 

Gall-bladder, B. coli infection of. 80. 

carcinoma of the, (>90, 9<u. 
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Gall-bladder, carcinoma of, a^tiolo^y of, m), 

(liagnoHiH of, (HU. 

in nUation to tones, (ioU, (iiiO. 
patholoj^y of, titjO. 

Hcx-incidencc of, (KiO. 
symptoms of, 6()0, 0(11. 
treatment of, 001 . 

eondition of, in relation to jaundiee, 019. 
infection of, in causation of gall-stf)nes, 
050, 059. 

infection, sources of, 052, 055. 
strawberry, 052, 055. 
and bile-bluets, diseases of the, 052 002. 
Gall-Stone colic, 057, 058. 

dyspepsia, 057. 

Gall-stones, 050~05‘i. 
a<*hlorhydria and, 528. 
aetiolo^^y of, 050. 
ajj(‘-incidenci‘ of, 050. 
as cause of ticute inWstiiial obstruction, 
002 , 000 . 

cancer as a sequel of, 059. 
complications of, 058, 059. 
eunqxisition of, 050. 
in relation to jaundice, 019, 024. 
in relation to panen atitis, 058, 0(V1, 000. 
indications foi* suiyieul int<‘rfereTiee in. 
059. 

patholofiy of, O.Vl. 

.symptoin.s of, 057. 05S. 
treatment of, 059. 

Galloping consumption, Mo.ci. 

Galvanism in treatment of Kayiuiud .s 
disciise, 977. 

Gaivano-cautery in elironic rhinitis, 987. 
Gangosa, .'124. 

Gangrene in acute ap{>endicitis, 009. 
in acute arteritis, 9‘10. 
in diaU'U's, 410. 
in I’lidoeardit is, 82 1 . 
in Kaynaud's disease, 97.’». 
in relati(»n to abscess of lunui:. U>8l, 1982. 
in thrombosis, 905, 904. 
of ('\t lemities in searhd b'ver, 25!). 
ot lin^ei-s and toes in spotted fever t>f 
Jloeky .Mountains, .’ll 8. 
of the lung. See. under Idling, 
senile, from arUu-ial degeneration, 942. 
synimet rieal. See Haynaud’s disease. 
Gangrenous rectltis, epidemie, :t20. 
stomatitis, 49 1 . 

in measles, 244, 247. 

Garland*S dull triangle in ])leuri.sy with 
effusion, 1144. 

Garrod's thread test in gout, 422, 

Gas appliances, risks of (’() poisoning with, 
;17(5. 

emboli, from liberation of nitrogen by 
sudden deeoinpit^ssion, 548, 551. 
poisoning, lil>roid changes in lung in, 
1981. 

Gases, })oison, in ivlation to tracheitis, 1023. 
Gassing, 1025, 1039. 


g, acute tracheitis in, 1023, 1025. 
as a cause of vomiting, 522. 
ill relation to pulmonary tuberculosis, 
1090. 

Gastralgia, hysterical, 554. 

Gastrectomy, jiartial, in gastric ulcer, 551. 
Gastric acidity, salivation in relation to, 
492. 

analysis in diagnosis of cholecystitis, 
(>r>4. 

catarrh, 558. 
crises of tabes, 1500. 
treatment of, 1.504. 

disorders, 8elx)rrha‘.a in relation to, 1277. 
fever. See Typhoid fever, 
flatulence, 550 552. 

And see Flatulence, gastric, 
hypersecretion, alkalinit}" of saliva in 
relation to, 492. 

juice, bactericidal action of the, 486. 
excessive secretion of, 524, 525 
.4 nd see Hyperchlorhyilria. 
hyposecretion of, 525 529. 

And see Achylia gastrica. 
normal, 524. 

idle of, in ]jr()fluction of gastric ulcer, 
.542, .545. 

stimulants of, 524. 

putrefaction as a causi' of flatulcnci', 
550, .5.51. 
stasis, 975. 

symptoms of functional nervous dis- 
order's, .552. 55.5. 
and duodenal ulcer, r>42 552. 
acute, 544. 

.'etiology of, 544. 
jirognosis of, .544. 
svmptoms of, “>44. 
treatment of, ^544. 
aneuiysm in, 948. 

cai-cinomatous dev'elopments in. 54(1, 
548, 555. 
chronic, 544-546. 

comjilications of. 546. 
diagnosis of, 545, 546. 
lUet in. 549, 55)0. 
indii'ations for o])eration in, 551. 
.sym])tomvS of, 544. 545. 
treatment of, 548 552. 
luematemesis in, 557, ;>44, 545. 
Inematoywrphyrinuria in, 1187. 
in relation to chlorotic' dysyKipsia, 556. 
in relation to hour-glass stomach, .544. 
r>46, 559. 

patliology ot, 542 -.544, 
position of, as alfecting gastric secre- 
tion, 525. 

pyorrhrea as a cause of, 487, 542. 
syphilitic, 552. 
theories of origin of, 542 -541 
tubercular, 552. 

Gastritis, acute, 538-, 540. 

hyposecretion in, 526, 539. 
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Gastritis, acute catarrhal, 538, 53U. 
aetiology of, 538. 
symptoms of, 538, 53i). 
treatment of, 539. 
phlegmonous, 540. 
suppurative, 539, 540. 
alcoholic, 540. 
chronic, 540-542. 
setiology of, 480, 540, 54 i. 
diagnosis of, 541. 
prognosis of, 541. 
symploms of, 54J. 
treatment of, 541, 542. 
diffuse suppurative, 540. 
haemorrhagic, from yioison gas, 538. 
toxic, 540. 

Gastrodiscus hominis, 329. 

Gastro-enteritis in fungus jioisoning. 383. 
in solanine poisoning, 383. 
-enterostomy in gastric nicer, 551 . 
-gastrostomy in gastric ul( (‘r, 55] . 
-intestinal catarrh in relation to (on- 
gestion of liver, 025. 
disorders in arsenical poisoning, 308, 
309. 

in arterial hyjiertrophy, 945. 
in chronic alcoholism, 305. 
in lethargic encephalitis, 148. 
in morphine habit, 1 700. 
in subacute combined degem ratioii. 
1018. 

infection, acmte, 575. 

-jejunostomy in pyloric? obstruction, 550. 

Gastroptosis, 672, 073. 
positions of normal stomach in relation 
to, 072, 073. 
treatment of, 077. 

X-ray diagnosis of, 073. 

Gastrostaxis, 537. 

Gastrostomy for cesophageal cancer, 51 5. 
for oesophageal stricture, 513. 

Gaucher cells in spleen, 739. 

Gaucher’s type of splenomegalv, 739. 

an inborn error of metabolism, 739. 

General paralysis of the insane, 1490-1493. 
yctiology of, 1490. 
aphasia in, 1403. 
clinical types of, 1492, 1493, 
course of, 1493. 
malaria therapy in, J 493. 
pathology of, 1490, 1491. 
prognosis of, 1493. 
symptoms of, 1491-1493. 
treatment of, 1493. 
tuberculosis, 110, 117. 

A nd see Tuberculosis, general. 

Genital mucous membranes, diphtheritic 
infection of, 92, 95. 

organs, defective development of, in 
dystropliia adiposo-gonitalis, 478. 
in dystrophia myotonica, 1 676. 
in infantilism, 481. 
in pancreatic dwarfism, 481 . 


Genital organs, late development of. in 
cretinism, 409. 

lesions of, in ulcerating granuloma, 
1309, 1370. 

Genitals, eczema of, 1289, 1290. 
serpiginous ulc5eration of the, 1369. 

And see under Si'xual organs. 
Genito-urinary conditions in relation to 
asthma, 1051. 

Geothelphusa dehaanii in relation to para- 
gonimiasis. 330. 

Gerhardt’s sign, 1031. 

in tubercular eainty, 1099. 

Gerlier’s disease, 1390. ‘ 

German measles, 247. 

Gesture language, 1 403. 

Geysers, risks of CO p)isoniug with, 370. 
Giardia lamblia, 579. 

Gibraltar fever. See Undulant fever. 
Giddiness in arterial hyyx^rteiision, 970. 
in intrat?raiiial tumour, 1412. 
with change of posture. 909. 

Gingivitis, marginal, in relation to pyor- 
rhma, 480. 

Girdle sensation in subacute (jombined de- 
generation. 1019. 
in talx’s, 1497. 

Glaisher and Coxwell’s balloon ascent. 354. 
Glanders, 120-122. 

acute. 121. 

adiology of, 120. 

animals subject to, 120. 

arthritis in, 1209. 

ba<;teriologi(?al diagnosis of, 122. 

chronic. 121. 

diagnosis of, 121, 122. 

forms of, 121. 

immune therapy of, 1 22. 

in the horse, 120, 121. 

}>athology of, 120, 121. 
serum reactions in, 122. 
symptoms of, 121 . 

Glands, condition of, in glandular fever, 
291. 

enlarged mediastinal, 1171-1173. 
lymphatic, affections of, in Mikulicz’s 
syndrome, 703. 

Glandular activity as source of heat, 3. 
fever, 290-292. 

Aetiology of, 291 . 
complications of, 291. 
diagnosis of, 291, 292. 
infectivity in, 291 . 
symptoms of, 291. 
treatment of, 292. 
swellings in rubella, 248, 249. 
in scarlet fever, 253, 258, 263. 

And see Adenitis. 

Gians penis, primary syphilitic sore of, 
194. 

Glass-pock. Xce Chicken-pox. 

Gleet, vaccine, tnuitimuit of, 39. 

Gi6nard’s disease. See Visetuoptosis. 
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Glioma of brain, t40(), 1407. 

Gliosis in Hyringomyclia, 

Globulin in urino, 1 1 84. 

Globus hystericus, lo^o, ir>so. 

Glosslna morsitans, a trypanonome uarri< 1 -, 
2.44. 

palpalis, a trypan oHomo caiTier, 244. 
Glottic spasm, I020. 
aetiology of, 1020. 

.syrnpiomH of, 1020. 

In'alnicni of. 1020. 

Glove and stocking anaesthesia, I .'>78, lolo, 
1010 . 

Glucose content of (^onOinj-spinal fluid in 
inoningitis, 141^2. 

Gluteal blastomycosis, 1 82. 

Glycosuria, oanscs of, 401. 
i?) hyp('rthyroidi.sm, 402, 4t)4. 
in relation to blood sugar. 104. 400, 4^0. 
in \vhooj)ing'Cough, 142. 
renal, 420. 12 1 . 

Glycuronic acid in urine in jaundioo, (U 7. 
Goats in ndation to unduiant fever. 174. 
174. 

Goat*S milk as (diannel of infection in 
unduiant b'ver. 174. 174. 

Goitre, 170 472. 
a'tiology of, 470, 471 . 
and rick(‘ts, 4 70. 
colloid, 471. 

(;ystic, 471. 

defici(*ney factor in. -170. 4 71 . 

exophthalmic, 4f>o. 

Ami src. HyjX-'rthyroidistn. 
fibrous, 471 . 

geographical distribution of, 470. 
luurnorrhagic'cystio, 471 . 
in cretins, 408, 400. 
j)arenchyinatou.s, 471. 
pathology of, 471. 
prognosis of, 472. 
prophylaxis of, 472. 
symptoms of, 471. 
treatment of, 472. 

Gold-beater's cramp, 1072 , 1,574. 
Gold-miner’s phthisis, loso. 1087, 1088. 
Gonococcal arthritis. See Arthritis, gono- 
coccal. 

meningitis, 1440. 
septicaemia, r>l. 
ulceration of colon, r)tK). 

Gonococcus, the, 59. 

as cause of infective endocarditis, 825, 
827. 

infection, 59~0l . 

characters of, 59, (K). 
modt^s of, 59. 

Ixn'sisteiK^e of, 59. 
results of, 60, 61. 

infections, vaccine treatment of, 49. 
Gonorrhoea, the painful heel of, 1242. 
vaccine treatment of, 49. 

Gonorrhoeal keratosis, 1 440. 


Gonorrhoeal rheumatism. See Arthritis, 

gonococcal. 

warts, 1454. 

Goose-gait with alkaptonuria, 1187, 1188. 
-skin, 6. 

in biliary (jolic, 657. 

Gordon’s groujjing of meningococci, 26, 37. 

sign in spastic paraplegia, 1594. 

Goundou, 324. 

Gout, 421-428. 
acute, 424. 

a3tiology of, 421 , 422. 
and atheroma, 941. 
haths and waters foi-, 427. 
chalky, 424. 

(dironic, 424. 425. 
classi<;al, 425. 
diagnosis of, 425. 
dietetic treatment of, 427. 
high blood -fjrc.ss arc in, 970. 
in relation to erysi|X‘las, 56, 57. 
interstitial neuritis in, 1651. 
irregular, 424, 425. 
pathology of, 422-424. 
prognosis of, 425. 427. 
pruritus in. 1277. 
pyorrhoea in relation to, 487. 
racial incidcnice of, 421. 
symptoms of, 424, 425. 
treatment of, 427, 428. 

Gouty arthritis, 424^25. 

changes in chronic lead {K>isoning, 376. 
Gowers, the tonic atrophy ” of, 1582. 
Graham Steel murmur, 846. 

Grancher, tlu' granular breathing " of, 
1098, 1100. 

Grand mal, 1547 -1549. 

Granular breathing, I098, lloo. 

kidney, terminal infection in, 54. 
Granules, actinomycosis, 177. 

Granuloma annulare, 1425. 
coeeidioidal, 182. 

in American dermal leishmaniasis, 242. 
t he. of Oriental sort*, 241 . 
the, of yaws, 219. 
the syphilitic lesion a, 192. 
ulcerating, 1469, 1470. 
a‘tiology of. 1469. 
symptoms of, 1369. 1370. 
treatment of, 1370. 
verruga pc^ruviana a, 420. 

Granulomata, infectious, of brain, 1408. 
Graphic methods of caRliae study, 744, 
745, 912. 

Grasping reflex in prefrontal lobe lesions, 
1400. 

Graves* disease, 460. 

And see Hyperthyroidism. 

Green sickness. See Chlorosis. 

Griilin’s paw hand in progixissive muscular 
atrophy, 1628. 

in syringtmiyelia, 1604, 1605. 

) Grinders’ rot, 1086. 
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Grocco’s triangle ia i)leiirisy with effusion, 
1144. 

Grocer’s itch, 1285. 

Gros nez, 323. 

Growing pains, rheum atic in nature, 297. 
significance of, 820. 

Growth, abnormal, 480 481. 
factors necessary for, 480. 

Guanidin excretion, parathyroids in relation 
to, 474. 

Guamieri bodies in small-j^ox, 260, 273. 

Guatemala nodules, 338. 

Guinea-worm, the, 338. 
treatment of, 338. 

Gumma in congenital syphilis, 2(14. 
meningeal, 1485. 
of bone, 193, 201, 
of heart wall, 888. 
of larynx, 1008. 
of liver, 641, 642, 643. 
of lung, 1116. 
of pericanlium, 888. 
of pharynx, 502. 
of skin in syphilis, 2(K), 201. 
of skull, 202. 
of sjdcen, 736. 
of subcutaneous tissue, 201. 
of testicle, 202. 
of the thyroid, 473. 
of trachea, 1027, 

Gummata, tuberculous, 1337. 

Gummatous necrosis from (endarteritis 
oblibuans, 938. 

Gums, blue lino on, in lead poisoning, 
372, 374. 

ill relation to dental hygiene, 484, IS,'), 
in scurvy, 438, 439. 
spongy, bleeding from, 1072. 

Gun-shot wounds as (ause of (‘inpyema. 
1149, 1151. 

as cause of pulmonary eollap.se, KHiS. 
hirmoptysis from, 1071. 
in relation to haematomyelia, 161 1. 
in relation to myelomalacia, 1614. 

Habit spasm, 1566, 1567. 
spasms associated with imjiediments of 
sj>eech, 1471. 

Habits, drug, 1705-1709. 

Habitus, hyposthenie, 672. 
phthisicus, 1097, 1105. 

Hsematemesis, 537, 538. 
aetiology of, 537. 
diagnosis of, 537. 
in cancer of stomach, 537, 553. 
in cirrhosis of liver, 537, 635, 636. 
in duodenal ulcer, 547. 
in gastric ulcer, 537, 544, 545. 
in portal thrombosis, 650. 
in relation to menstmation, 537. 
in splenic anaemia, 737. 
in toxic gastritis, 540. 
treatment of, 537, 538. 


HsBmatomyelia, Milo l(»J4. 
letiology of, 1611. 
course and pn^giiosis ol, 1613. 
diagnosis of, 1613. 
symptoms of, 1611 -1613. 
treatment of, 1613, 1614. 

Haematoporphyrinuria, 1 18(5, 1 1S7. 
causes of. 1186. 1187. 
ill polyneuritis, 1()(K). 

Hsematuria, 1185, 1186. 
eau.ses of. 1185. 1186, 1229. 
fi-om 14 (;oli infection, 81, 82. 
in infantile seurv’^y, 442. 
in kidney tumours, 1234. 
in onyalai, 32(5. 
in schistosomiasis, 333. 
pneumococcal. 59. 

Haemic murmur in cldoro.sis. 71(5. 
in splenic aniernia, 737. 

HsBmochromatosis, 640. 

.•etiology of. (540. 
diagnosis of. (t40. 
pathology of, 640. 
symjitoms of, 640. 

Haemofuscin, 640. 

Haemoglobin ratio, in aiiaiuias. 711, 713. 
715. 719, 721, 724. 737. 
in anoxjcinia. 353. 

Haemoglobinuria, J 18(5. 
epidemic, 730, 731. 
in angio neurotic ojdcnia. 979. 
in blackwater fever, 226. 227. 
paroxysmal, 1 1 8(>. 

(piininc, 225. 

Haemoglobinuric fever. Sre. lihu^kwatt i 

fever. 

Haemo-hydrothorax, 1 1 54. 

Haamolysin, jiroduction of. in Raynaud s 
disea.'^e, 1I8(>. 

Haemolysis, immum^ .sennn as cause of, 22. 
in blae.kwater fever, 225, 226. 
in ndation to jaundice, 615, (522. 

Haemolytic anaemia, progressive, in sejiti- 
caunia, 51. 

Haemopericardium, 887, 888. 

Haemophilia, 731-734. 
ffitiology of, 731. 
artliritis in, 1249. 
diagnosis of, 7.32, 7,33. 
pathology of. 731. 
pn)gnoHiH of, 733. 
sex-ineidence of, 731. 
symptoms of, 732. 
treatment of, 733, 734. 

Haemo-pneumotho rax from infection, 1155. 

Haemoptysis, 1071-1073. 
aetiology of, 1071, 1072. 
diagnosis of, 1073. 
einiemic, 1119. 
fr(un aneurysm, 950, 953, 
in bremehial spirocluetosis, 189. 
in cardiac failure, 755. 
in gangrene of lung, 1083. 
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Haemoptysis, in lu-aH (iimniw, 775. 
in mitral sicnnHiH, H4 t. 
in para^oniiniaHiK. HIP. 
in piilmonary aKjKn’^illoHis, ll If). 

tiilHMviiloHiB, 1071, 1072, 1075 lo'n 
1000, 1 100. 
trnatmnnt of, 1 1 15. 
parasitic, 1110. 
patholo^^y of, 1072. 

})ro^?no.siK of. 1075. 
spurious, 1072. 1075. 
syrn})toTnH of, 1072. 1075. 

Haemorrhage, ccn'hral. conditions of occur- 
rotH’O of, 1440. 
sites of, 1450, 145) . 

S'er al.<JO ('i‘rcl)r:il tliromOosis and 
baMuorrhage. 
in aiH'ui-ysm, 0.70, 05.5. 
in duodenal ul<‘er. .747. 
in gastric ulcer, 544, 545. 

And 8fp. undrr Hjernatemesis 
in cjuinsy, 400. 
in r(‘lalion to ana inia, 70S. 
in ulcerative colitis. 51t0. 
into suprarenal capsul(‘s. 751. 
risk of, in removing naso-pljarviigcal 
tilu’oma, 100 1 . 

O-ndenev to, in jaundice'. <117. <i20. (i2l. 
’■ the artery of,’' 14.70, 

Haemorrhages, ca)>sular. 1451. 
in acute yedlovv atrophy, <127. 
in anuehic dysi'ideiy. 2.5S, 
in antTrnia gravis. 714. 
ii] arterial hy}>erti'o))hy. 045. 
in cancer of the colon. 505. .70<>. 
in canc(M- of liver, 048. 
in cldoroina. 72.5. 
iti einljosis of liver, 055. <i,50. 
in congc-nital .sy])hilis, 750. 
in diphtlu'iia. *05, 05, 100. 
in granular kidney. 120S. 
in ha*mo])hilia, 752. 
in iet^'nis graWs, 582. 
in infective luemorrhagic jaundice*. 511. 
in kala-a/ar, 220. 
in loukamiia, 718, 720. 
in Mediterranean yellow fever, 512. 
in melama neonatorum, 750. 
in jKU-nicious anjeinia, 711. 
in ])lague, 170. 171. 
in j)olycylh:emia, 707. 
in purpura, 725, 727, 728, 720. 
in re‘la])sing fe*ver, 187. 
in scurvy. 458, 4.50. 

in spireee'hartosis ie'U*ro-ha*morrhagiea, 
185. 

in whooping-cough, 1.52. 
in yellow fever, 187. 

Haemorrhagic diathesis, 557, 700. 
jaundice, infective. cSVp Infee^tive hfemor- 
rliagic! jaundice. 

Haemosiderin, 040. 

Haemothorax, 1155. 1150. 


Hsemothorax, aetiology of, 1155. 
complications and Requehe of. 1 1 55. 
course of, 11.75, 1150. 
diagnosis of, 11.70. 
infection in, 1155. 

])athology of, 11.75. 
prognosis of, 11.70. 
symptoms of, 115.7. 
treatment of, 1150. 

HaiTkine*S method of vae*cinatie)n against 
plague, 172. 

Hair, diseases e^f the, 1.563-1305. 
elistribution, suprarenal cortex in rela- 
tion to, 455. 

dyes as cause of dermatitis, 1285. 

(‘arly gneynoss of, in hy]>erthvi'oidi8ni, 
402. 

loss of, after scarlet fever, 255, 
in Ir^prosy, 118. 
in myxo'dema, 407. 

And fiee Alojiecia. 
in acromegaly. 470. 
in congenital syphilis, 204. 
in syphilis, 108. 

Haldane's method of giving oxygen. 772, 
Hallucinations in chronic alcoholism, 1704. 
in cocaine habit. 1708. 
in confusional insanity, 1<30(), 
in delirium tremens. 1701. 1702. 
in delusional insanity. 1755. 
in e])ilepsy. 1531, 15.54. 
in heb(*phn*nia. 1750. 

1 morphinnmania, 1707. 

I i>ollagra. 1701). 

1 senility, i74<». 
t e])ileptic aura, 1711. 

•sycho-motor. 1 755. 

Hallucinatory psychosis, chronic, 1720. 
Hallucinosis, chronic alcoholic, 1704. 

Hand, interos.sr*al position of, in paralysis 
agitans. 1524. 

Hands, eczema of, 1281). 

Handwriting in catatonia. 1751. 

Hansen’s discovery of B. lepne, 1 1 7. 
Hard-bake spleen, 7(K). 

Harrison’s sulcus in adenoids, DIM). 

in rickets. 444. 

Harsh breathing, 985. 

Hassall, corpuscles of. in the thymus, 457. 
Hay asthma, 10.75. 
fever, 992, 995. 

in ndation to asthma. 1050. 
in relation to imniimity, 15. 
jK)lypus in, 993. 
treatment of, 99,5. 

Hay’s test for bile salts in urine, 1187. 
Headache after arsenobenzene remedies, 
211 . 

after vaecine inoeulation, 51. 

Its early symptom in typhoid, 65. 
in acromegaly, 476. 
i?t a<'ute poliomyelitis, 158, 144. 
in anoxtemia. 554. 
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Headache in arterial hypertrophy, U45. 
in baoillus eoli infections, 82. 
in caisson disease, 251. 
in cerebral syphilis, 1485. 
in cerebro spinal fever, 154, 155. 155, 
163. 1()S. 

in chloroma, 722. 
in (5hlorosis, 715. 
in cholera, 88. 

in chronic lead poisoning, 374, .375. 

in congestion of liver, 625. 

in diphtheria, 93. 

in enterogenoiLs cyanosis. 581. 

in erysipelas, 55. 

in gastritis, 539, r>41. 

in granular kidney, 1208. 

in hydrocephalus in children, 1421. 1422. 

in iiilluenza, 72, 123, 125. 

in intracranial tumour, 1411, 1412. 

decompression for, 1411. 
in lethargic encephalitis, 1 48. 
in migraine, 1547, 1549. 
in neurasthenia, 1587. 
in pellagra, 451 . 
in polyoythsemia, 707. 
in scarlet fever. 252. 
in sea-sickness, 355. 
in small-pox, 267. 

in spiroeluetosis ictero-hanuorrhagiea. 
185. 

in suppurative encephalitis, 1428. 
in syphilis, 199. 
in sypliilitic meningitis, 1440. 
in toxoemic kidney, 1194. 
in trench fever, 303. 
in tuberculous meningitis, 1435. 
in typhus, 283, 285. 
in unemia, 1215. 
in yellow fever, 313. 
paroxysmal. iSee Migraine, 
sick. /S'ce Migraine, 
toxjemic, 50. 

Hearsey^s modilication of Sternberg’s 
mixture, 227. 

Heart affections, i)r( )gn osis in, 756-759. 
treatment in, 759-776. 
alternation of the, electro-cardiographie 
diagnosis of, 930. 

and pericardium, diseases of the, 740-91 2. 
aneurysm of, 860, 891. 
bilocular, 894, 900. 
changes in beriberi, 448. 
complications in scarlet fever, 254, 256, 
259. 

in small-pox, 271. 

conditions, as affected by influenza, 126. 
in chlorosis, 716. 
ill heat hyjx^rpyrexia, 360, 361 . 
in hyperthyroidism, 461. 
in infective endocarditis, 827, 828. 
in plague, 170. 
in rheumatic fever, 295. 
ill secondary jiniemia, 709. 


Heart, congenital disease of the, 894-90 1 . 

letiology and pathology of, 894. 
diagnosis of, 899, IHH). 
t'leidro-cartliogram of, 922. 
prognosis of, IXK), 901. 
symptoms of. 897"-899. 
treatment of. IMO. 
varietii's t>f. 894 897. 
dilatation of the, 873 87t». 
in inllueu/a, 125. 126. 

.And .'f* i iijiflrr hilalatiou of llic 
heart. 

disease and chorea, 1 552. 1 557. 

in relation to rheumatism. 819, 820. 
disorderly action of. See Soldier's h« ai t. 
displacement of, in hydrothora.v. 11.5-1. 
in pU'urisy with i llusion, 1143. 1 144. 
in pneumothorax, 1158. 
hv pulmonary fibrosis, 1(185. 
dullness in emphysema, 1075. 
in pleuri.sy witli effusion. 1144. 
in pneumothorax. 1159, 115*0. 
failure, 7.51 755. 

auricular tlutU'r in ndaliou to, 8l I, 813. 

1 chronic heart disease, 835, 83(). 
chnaiic interstitial mvocarditis. 858, 
8()9. 

eongenital heart duseusi*. 898. 
diphtheria. 8, 92. 94, 95, 1555. 
hyiK'rtrophy, 859. 

1 influenza, 128. 

in lobar pneumonia. 1127. 1131. 
in mitral regurgitation, 84 9. 8.50. 
in mitral stenosis, 844 , 845, 848. 
in pulmonary inconiix'tenee, 852. 
in relation to dilatation, 821, 875. 
in relation to p^issivi' congestion of 
liver. 525. 

in scarlet fever, 255, 254. 
symptoms of, 752-755. 
treatment of. 772, 773. 

fatty degeneration of, in pernicious 
anaimia, 710. 

A }id 8ee under Myocardium. 

fibroid degeneration of the. A'ce Myo- 
carditis, chronic interstitial, 
functional disorders of the, 777-784. 
hypertrophy of. See Hypertrophy of 
heart. 

infarction of the, Htil, 852. 
diagnosis of, 862. 
prognosis of, 862. 
symptoms of. 861. 
treatment of. 852. 
irritable. See IrriUible heart, 
massage of the, 772. 

murmurs in acute endocarditis, 822, 823. 
muscle in relation to heart failun , 751, 
752. 

muscle-fibres, fundamental functions of, 
742, 743. 

new growths of, 894. 

overstrain of. See Cardiac overstrain. 
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Heart, phyMioloKiral |njintAj hh td. 74<» -7t4. 
rheumatic Infection of, in rlkiidh x <i, si!i 
SL>(>. 

nipturn of, H(M), 803. 
sounds in ac.utxi (‘lulotuirditi.s. S'22. 
in a(;ut4‘ |i<‘rinartlif is, H80. 
in dilatation, 875. 
in fatty hrui’t, 803, SOtJ. 
in fibroid heart, «()8. 
in hyfx rintphy. 87 1 . 
in mitral .steno.sia. 8-10. 
in pneumo p'ricardiiim. 887. 
syphilitic disease of, 888. 
thrombosis of, Otil, 002. 

.1 nd Hpp 'Phromlxtsi^. car* liar, 
t rildi'ular. 80.3, 

propnowi.s of. tMM). 

wounds of, 80,3. 

Heart-block, 702 8()0 

.1 nd Hi I nl.so .Vnrioiilo-viMitrieular bbu-k. 
aOicjlntry of, 70.7. 7VH1 
JUS asi^n of myociardial damage. 708, 822. 
850. 

bundle-branch, 700, HOO. 

complete, 705. 

diagiio.si.s (if. 707, 708. 

in acute cndoearditi.s. 822, 82-1, 

in diphtheria, 70(». 

in inrinenza, 70ti. 

in pneumonia, 70t». 

in nOation t«» l»nidycjirdiji, 780. 

intra-ventricular (arborisation), 8(M». 0 . 30 . 

partial, 780, 781 702. 

patliology of. 70(i. 

jjrognosis of, 708. 

sino-auricular, 702. 

symptom.s of, 70(). 707. 

.Ky])liili.s as a ( ausc of, 888, 800. 
t rcat ment of, 70S. 700. 

Heat, loK.s of. 3. 
produetioii of. 2. 

Heal centres, 5. 
cramps, 3ti2. 

Heat-exhaustion, .sym[)io n us of, 3r»o. 
treatment of, 3(»0. 

Heat-hyperpyrexIa, 3t»o, 3<;i. 

treat ineiit of, 3(il. 

Heat-stroke, age-inoidenee of, 350. 

(•au.se of pyrexia in, 8. 0. 
choleraic type of, 301, 302. 
gjistrie typ<* of, 301. 
pathology of, 350, 300. 
prophylaxin of. 3<)0. 
ra(S‘ ineidenw of, 350. 
treatment of, 0, 300, 301, 302. 
Heat-stroke and the effects of heat, .358 
302. 

aetiology of, 358, 359. 

Heaving impulse in hv|M-rtrophv <>f heart, 
871. 

Hebephrenia, 1720, 17,30. 

Hebetude, mental, in rapid aviation 

as(!ent.s, 3.5.3, 354. 


Hebetude, mental, in Bea sickness, 3,57. 

Hebra*s prurigo, 1328 

Hectic Hush of tuliercuIosiH, 1005. 

Heel, painful, 1242. 1200. 

Heliotrope cyanosis in malignant influenza, 

1 25. 

Melminthic cirrhosis of liver. 331. 

Helvella esculenta, ;> poisonums fungir 
383. 

Hemiansesthesia, hysterical, 1578, 158.1. 

Hemianopia i»i apoplexy, 14.52. 

in lesions of occi])ital h)l)<*s. 1401. 

Hemiapraxia, 1473. 

Hemiataxy in cerelxOlar h si<»nB, !4t)4, 1 0»5. 

Hemichorea, 1 555. 

Hemi-laryngectomy, indications for, Hd5. 

Hemiplegia as sig!i of lesion of motor ruca, 
1400. 1401 . 

atheroma in relation to. 042. 
carotid. Ncc darotid hemiplegia, 
from birth injury, HioO. 
from cmhnlism 1447. 
hysterical, 1570. 1.580. 

diagtiosis of. 1570. 1583. 
in acut^* poliomyelitis. 144. 
in ajM>j)lcxy. 1452, 1453. 
in ecrcl>ro-s]>nial fever. 150. 
in diphtheria. 07. 
in infe(;tive endocarditis, 828. 
in lesions of internal e,a])>ule. 1402. 
in migraijic. 1 , 5 . 50 . 
in uiicmia, 1215. 

infantile, 1480-1482. 

ainite poliomyelitis and. 144. 

.etiology of. i480. 

course an 1 prognosis of. 1481, 1482. 
diagnosis of, 1481. 
pathology of. 1480- 
.syiuptom,s of. 1480, 1481. 
treatment of. 1482. 

Hepatic abscess. Set Liver, abscess of the. 
function, t<‘.sts for. 014, 018. 

, veins, thrombosis of. 025. 

i Hepatlsation of lung, giw, 1123. 

i red, 112.3. 

: Hepatitis, <> 2 S. 

amoebic, 020 (>33. 

I .Ttiologv of, 020. 

diagnosis of, 0,31. t>32. 
jmthology of, 020. 030. 

.symptoms of, 030, 031, 
tivatment of, 032. 033. 
chronic, 031. 

Hepatoptosis, 074, (>7.5. 

Hereditary ataxy. See under Ataxy, 
cerebellar ataxy, 1520. 
oedema. See Milroy's disease, 
transmission of Friklreich’s ataxy. 1510. 

Heredity, factor of, in idiocy, 1738. 
in liiemophiiia, 731. 
in nOation to alcoholism, 304, 1700. 
in relation to pulmonarv tuberculofiis, 
1080. 
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Hernia aa result of wliooping-cou^li, 
in relation tf) aeute. inteatinal obatnie- 
iioii, (H>3, (inO. tK)7. 

Herpes after ai’senobenzone remt'dica, 209. 
febrllis, 1H42, 1343. 
in cerebi-o-apiiial fever, loo. 
in spiroeha'toaia ietcro-haunorrlinyiea. 
185. 

labialis in acute ga.stritis, 539. 

in pneumonia, 1125, 1129. 
of genitals, 195. 

preputialis, 1343. 
zoster, 1341, 1342. 

aetiology and ])atholouv of. 1341. 
1342. 

and poliomyelitis, 143. 
and varicella, 280. 1342. 
cau.sed by arsenic, 1341. 

Irom lesion of geniculate gaiiglion. 

1385, 1380. 
of cornea, 1381. 
of fifth nerve, 1381. 
symjitoms of, 1342. 
treatment of, 1342. 

Heterophyes heterophyes, 33 1 . 

as a cause of diarrlnea. 579. 
Heterophyiasis, 331, 332. 

Hexamine in cerebro-spinal fever, 108. 

value of, in H. coli infections, 84. 
Hibernation in relation to production of 
heat, 3. 

Hiccough, epidemic. 11()5, 1100. 
in letliargic encephalitis, 148. llt)5. 
simple, 11 (i5. 

Hill’s method of giving oxygen, 772. 

HiU, Leonard, his “ Kata-’’ thermometer 
358, 359. 

Hill diarrhoea, 579. 

Hilum tuberculosis, 1 100, 1101. 

Hippuric acid in urine, 1 179. 

Hirschf eld’s bronchioles, 1091. 
Hirschsprung’s disease, tioo. 

And sec Achalasia of jielvi-reetal and 
anal sphincters. 

Histoplasma capsulatum, 183. 
Histoplasmosis, 1 83. 

Hoarseness, (continued, in children, 1013. 
in acute tracheitis, 1024. 
in chronic laryngitis, 1000. 
in laryngeal jmralysis, 1017. 
in laryngeal tuberculosis, 1010, 
in malignant laryngeal tunioum, 1013 
1014. 

Hodgkin’s disease, 699. 

iSee Lymphadenoma. 

Hofmann’s bacillus, 91. 

sign in tetany, 1679. 

Hooklets, hydatid, 336. 

Horder’s experiments on propliylactic vac- 
cines in rabbits, 32. 

Horse serum, toxic idiojiathy to, 24. 
Hour-glass stomach, 558-560. 
aetiology of, 558, 559. 


Hour-glass stomach, gastric ulcer in rela- 
tion to. 540. .758, 559. 

(lit hostatic. 55tf 
sjai.smodie, 521. 522, 55‘9. 
symptoms of. 559, otM). 
t real men t of, 500. 

Humidity of atmosphere in rclation to heat 
stroke, 358. 

Humoral theory of immunity, 1 5. 
Hunger-pain, 54(i 
Hutchinson’s teeth. 205. 

Hyaline degeneration of lymplmtie glaml'^ 
ill lymphadenoma, 700. 

Hydatid cysts, 335. 330. 

compressing the coi'd, 1.792. 
dcvtdopimuit of, 335. .33(i. 
of liver, 045. 

ni)iturc of. 0i40. 

(if lungs, 1120. 
of mediastinum. 1 1 7t). 
of jM'ritoiu um. 091. 
disease of heart and pericardium, sot. 
of lung, 1 120, 1121. 
of pleura. 1 102. 
fluid, 330. (i44. 
para})lcurul. 1102. 
thrill, .3:9'). (‘45. 

Hydatids in relation to jaundice. 010, 045. 
Hydrarthrosis, intermittent, 125t>, 1257. 

])(*riodic, witli iMi-cuinsciilK'd o-dema. 
978. 

Hydroa aestivale, ]28<>. 
h:crnatopor])hyrinuria in. 1280. 
gestationis, 1329. 

Hydrocephalic cry, the, 1435. 

tvjH* of idiocy, 1 74 1 . 

Hydrocephalus, ^ 1410 1 42 5. 
adiology of, 1417. 
and syplnlis, 1417. 1425. 1440. 
cerebro-spinal fluid in, 1417, 1418, 1419 
1420. 

<4inical groups of. 1410. 
congenital deformities associated witli 
1417. 

diagnosis of, 1424. 

in cerebro-spinal fever, 158, 106, 169. 
in post- basic, meningitis, 158. 
injury in relation to, 1417. 
pathology of, 1417 1421. 
firogiiosis of. 1424, 1425. 
symptoms of, 1421 1424. 

.sy])hiliH in rt'lation to, 1440. 
treatment of, 1425. 

Hydrochloric acid, excretion of, into 
stomach, 402. 

in relation t-o bacterial activity in the 
stomach, 486, 530, 531. 
of gastric juice, action of, on bacteria 
486. 

Hydrogen Ion concentration of blood, 401, 
402, 403. 

Hydronephrosis, 1231, 1232. 

mtiology of, 
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Hydronephrosis, omi-sr (pf, iL’:iL'. I 

pli.'ljilUPniH <pf. IlilSl'. j 

iiitrnnit <<•!!< . 
pathology <»f. 12.‘U . 
syinptponiH of, IJ.'IJ. 

treatmoiil of, \2'A'2. 

Hydropericardium, KSii. 

jotiolopy of. SH(i. 

HyinptoniH of. h8(l. 

Hydrophobia, :i< Ml :ii)s. 
n‘tiolo}Jiy of, :i«Ml. !J07. 
iliajiiKtsis of, !f07. ;U)S. 
iocuiiation porioii of, ;i()7. 
inva.'^ioo .stau<' of. Ii07. 
paralytic Ktac;(* of, !tf)7. 

projzno.si.s in, 
s]KH‘ifi(i tixMajiy of. .‘{OS. 
sta^o of I'Xcitomcnt in. :{07. 
syinptoniH of, :{07. 
t rauHinission of, ;{07. 
tn'atnuMit of. :{0S. 
virus of. :{07. I{0S. 

Hydrothorax, 1 1.7:{. 1 1:»4. 
a tiolo^y of. I 1 o:{. 
cliaruf'toi's of fluid in, llo:i. 

)»iit liolojry <if, 1 1 rtlf. 1 1 of. 
syiu]>toins of. II.74. 
tiviitmcnt of, 1 1 of. 

Hymenolepis nana, :{:{.'>. 

Hypermsthesia, cutaneous, in ndation to 
liast f-aitria. .7.‘{.7. 
in acute pci'icardit Is. K7S. 
in hydrophobia. .‘M7, 
m talH's. I 107. 
of skin. 1277. 

in hoi'pcs /ostcr. Idf2. 
pliaryiicical. .70 1. 

ri^ht iliac, in ac.ute apjKMidicitis. 000. 
Hyperalgesia in trcncli fever. :{04. 
Hyperbilirubinaemia. Oils. 

Hyperchlorhydria, ^24, rrJr>. 

in relation to gastric and duodenal ulcer, 
.724, ;741). 

physiological, .724. 
od'k'x. .724. 
symptoms of, 52b. 
toxic, 524. 
treatment of, 525. 

Hyperglycaemia in anoxaunia, ,’{5;{. 
Hyperidrosis, 1275. 1270. 
caused }>y ai'sonic, 1321. 
in erythromclalgia, 980. 
situations afTc(;tod ))y, 1270. 
Hyperkeratosis, 1274. 
from arsenic, 1321. 
from bromides, 1321. 
in pityriasis rubra piJaiis, 1340. 
of soles in arsenical poisoninp, 1002. 
Hypernephroma, 1233, 1234. 

Hyperpiesia, 944. 945, 909, 970, 971. 
and chronic intei-stitial nephritis dis- 
tinji;uished, 970, 971. 
Hyperpituitarism in acromegaly, 470. 


Hyperpnoea, 982. 
in acidaemia, 4f>2. 
in diabedic coma. 402, 4 10. 

Hyperpyrexia from heat, 359, 300. 
in blackwaU^r fever, 220. 
in epidemic diarrhoea in children, 576. 
in lebrile diseases, induced by heat- 
stroke, 359. 
in influenza, 128. 
in U'tanus, 100. 
in typhus fever, 284. 
rheumatic, 295, 290, 30<>. 

Hyperpyrexial lever^ 328. 

Hyper-resonance o! chest, 983. 
Hypersecretion, gastric, 525. 
and hypertonns, 520 . 521. 
in relation to appc/ndieitls, (il3. 
paroxysmal, 525. 

A fid H('E HyfK*,rehlorhydria. 

Hypersthenic gastric diathesis, 521 , 524. 543. 
in ndation to gastric and duodenal 
ulciT, 543, 

short .sloimudi in the, 072. 
Hypertension, arterial, 909-973. 
adiology of. 970. 

<liagno.sis of, 970, 971. 
syin])toms of. 970. 
treatment of, 971 *973. 

Hyperthermia, 1. 

Hyperthyroidism, 4 tj0-400. 
adiology of. 4lj0. 405. 
basal metabolism in relation to, 399, 410, 
402. 

e.i rvit;al sympathetic in relation to, l37fK 
eireulatory disorders in, 401. 
iliagnosis of, 403. 
diarrluea in, 403, 570. 
tde(4ro-cardiograms in. 931. 
in ndation to hypertrophy of heart. 
870. 

in ndation t(i neurasthenia, 1588. 
low blood- pre.ss lire in, 908. 
mental disorders in, 1721, 1722. 

I pathology of, 459, 400 , 401. 

! j>rognosis of, 403. 

j radiotherapy of, 405. 

i relaj)scs in, 403. 

i surgical treatment of, 405, 400. 

symptoms of. 401-403. 
treatment of. 403, 404. 

I Hypertonus of stomach, 520, 521 . 

! And see Stomach. 

Hypertrichosis, 1305. 

Hypertrophic sclerosis of brain, 1 739. 
Hypertrophy, cardio- vascular. 944. 
of the heart, 869-872. 
adioiogy of, 870. 
concentric, 809. 
diagnosis of, 872. 
dilatation with, 809, 871, 872. 
electro-cardiogram of, 919, 920. 
excel! trie, 809, 873. 
false, 807. 
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Hypertrophy of the heart iri cl»roni(‘ par- 
onchyniat<^>uH iiophritifl, 
irj granular kidney, 1208. 
in rnitral rognrgitaiion, 849. 
in pnliunnary ineomix'tence, 852. 
in relation to comjx'nsation, 820, 827. 
in secondary contracted kidney. I 2(Kt. 
kinds of, 8t)0. 
pathology of. 870. 

pericardial adhesions in ndation to. 

882. 

prognosis of, 872. 
symptoms of, 870 -872. 
treatment of, 872. 
of left ventricle, signs of, 829, 871 . 
of the os caicis, (mdemie, 224. 
of the thymus. ^See Thymus, hyp* r 
trophy of. 

Hyperventilation in relation to ejhlejKsv, 
1520,1521. 

Hypnotics for delirium tremeiis. 1 702. 

in cardiacs failiin*. 772. 774. 

Hypnotism in p.syehotherapy, 1 755. 
Hypochlorhydria, 525-529. 

Hypochondria, 1587. 

Hypoglycaemia, 408. 
symptoms of, 408. 
treatment of, 409. 

Hypopituitarism in dystrophia a<lij)oso- 
genitalis, 478. 

Hyposecretion of gastric jniet\ 525. 

A nd sea Achylia gastri(;a. 

Hyposthenic habitus, long st<*ma(h in the. 
072. 

Hypotension, artenal, 908, 9t)9. 

{etiology of, 908, 9()9. 
symptoms of, 9()9. 
trcjiitmcnt of, 9()9. 

Hypothyroidism, 400. 

And see Myx*ed(*ina. 
anidrosis in, 1274. 

basal metabolism in relation to, 407. 
in relation to infantilism, 480. 

Hypsobia nosophora, 222. 

Hysteria, 1 574 ~1 585. 

absence of signs of organic disr^asc in. 

1 574, 

aetiology of, 1574. 

course and prognisis of, 1 582, 1 584. 
defence, 1577. 
diagnosis of, 1 582, 1 582. 
disorders of hearing in, 1578. 
disorders of sensibility in, 1578, 1579. 
electrical reactions in, 1 577. 
mental concUtion of, J 574, 1 577. 
modern conceptions of, 1575-1577. 
paralysis in, 1579, 1580. 

diagnosis of, 1579, 1580, 1583. 
pathology of, 1575-1577. 
prognosis in, 1529, 1574, 1582, 1584. 
psycho-analytic treatment of, 1 585. 
reflexes in, 1579, 1580, 1582. 
retention, 157(). 


Hysteria^ siwcch disorders in. 1462. 1578. 

.suggc.stioii trcstimuit of, 158-4. 
symptoms of, 1577 1582. 
tnaitmcnt of, 1581. 1585. 
vismil disorchTs in. 1577, 1{>78. 
war (‘xpcricnces in rtdation to. 1574. l57o. 
Hysterical pseudo-constipation, 500. 

(its, 1581. 1582. 

differential dijignosis of, 1 58.2. 
paralysi.s, 1579. 1580. 
jH)lynriu, 479. 

])H(‘udo'angimi, 91 I . 
sp{rsm of O's/tphngiis. .^Ofi. 
spine, 1580. 
trmnor, I5SI. 

Ichthyosis, 1271. 1275. 

.etiology {Hid pathology of, 1274. 
congenita, 1274. 
hystrix, 1275, I2(M>. 
symptoms of, 1274, 1275. 
troatmcnl of. 1275. 

Icteric fever of Carter, 1 87. 

Icterus. S('( .bumdi* '*. 
gravis, 211. 280 . 282. 282. 015. 

symptoms of. 21 1, 280. 
toxic K\'mpt()ms aftci’ salxiii’san n - 
m(‘di('s simulating. .280. 

neonatorum, familial, (»22. 
neonatorum, 02o. 

Idiocy, 17.27 1715. 

.'etiology of. 1 728. 
amaurotic family, 1 17s, 14 79. 

(•oFigenital, 1177. 

cretin type of , I7.2s. 17.29, l7 lo, 1741. 
fh'finitions of, 1 727. I 7.28. 
hydrocephalic type of. 1 74 1 . 

ill cerebral f;\}K* of aeuU' antiuior poli*' 
myelitis, 144. 
microcephalic, 1477, 1741. 
mongol type of, 17.28, 1729, 1740. 
pathology of. 1 728, 1 729. 
rcstlc.ss, 144, 12 77. 
symplonus of, 17.29, 1740. 

Idioglossia, 14 72 

Idiopathic anaemia. 84* Anaunia, p rnicious. 
Ileal stasis in clironic app'iuliciti.s, til 2. 
Ileo-csecal sphincter, rdh* of, in nOation to 
infection, 58(>. 

Ileo-colitis, acute, 575. 

Ileo-colostomy ff>r cam!(‘r of colon, 597. 
Ileus, chronic duodenal, 674. 

Imagination, a< t.ivitv of, in mania, 1718, 
1719. 

Imbecility, 17.27. 

moral, 1742, 172,2. 

Immune therapy, 24^9. 

(dioiw' of remedy in, 28. 

Immunisation, nvAiw, 19. 

Immunity, 14-24. 
acquired, 18 24. 
active, 19. 

in relation to vaccim* therapy, 19. 



INDEX 1809 


Immunity, Active, of produoiDp. 

\\K ‘20. 

(M-lliilar thoory of, 1 *>. 

iniiMoral theory of. 1 

in ac,\iU‘ iHdioinyi'lilih^, Ilfo. l:u>. 1 fo. 

in diphtheria, fio. 

in ineaHleH, 210, 2 IT). 

in vvlioopin^-con^li. 1!^0. 

iinlividiial, 1 r>. 

naturai, 14 is. 

mechanism of. 1 o. 
o]>sonic. th<‘()ry of. 1 7. 

passive, 10. 

in relation to serjim t herapy. 10. 
racial. 1 o. (12. 
st imulin t heor\' of. I 11. 

Immuno>transfusion, vi 

Impetigo, Bockhart's, I 20s. l 2 !to. 
bullosa, 120 .'., 
circinata, I20r>. 
contagiosa, 1205. I20(i. 

as a cau.s(‘ (d bald patch<'.s. I5(M. 
dia^iosis of, 120(1. 

{X'dicnli in rcdation to, 1205. 
syin])t (tills of. 1205. 
treatment of. 1205. 

Impotence in dialx tes, 4 1 1 . 
in hyjM-rt liyroidism. 402. 
suprarenal in I'elation to, 452, 45‘{. 

Impulses, morbid, in j>s vchastlnMiia. 1740, 
I 750. 

Incompetence, n iativt . s.M. s:t5. 
causes of. Sd5. 

(lilatation in causation of, 874, 875. 
mitral. 848 -850. 875. 
pulmonary, 851, 852. 
tricusjad. 853-855. 

Inco-ordination in chorea, I55ii. 

Indicanuria, i I 70, 1 1 80. 
in acuU' jx^ritonitis, ()8t>. 
in confusioiial insanity, 1(107. 
in heat-stroke, 359. 3tl0. 

Indiella, as cause of myeetoimi, 180. 

Industrial risks of jxnsoning, 370, 371, .373. 

37ti. 

Infantile convulsions, 1 528. 
hemiplegia, 1480 1482. 

.4 (ul .see Hemiplegia, infantile, 
paralysis. *SVe l\)lioniyelitis, a^ ute. 

Infantilism and dwartism contrast4*d. ISI. 
Brissaiid typ* of, 48(4, 481, 

I.K)rain typ- of, 481 . 

sexual, ill pineal hyjKiplasia, 475. 

Infarct, definition of, 0(11. 
haemorrhagic, 9(11 . 
white 0(11 

Infarction of heart, 8(il, 8(12. 

Arid iice under Heart. 

Infarction of lungs. See under Lungs. 

Infarcts in endocarditis, 821, 828. 
of kidneys in blackvvatcr fc'ver, 22(1. 
of spleen in typhoid, 93. 
pulmonary, 962. 
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Infarcts, pulmonary, in art<‘rial pyiemia, 53. 
in hmirt failure. 755. 
in tyjihiiH fever, 285. 

Infecting organisms, dose (.1, 12. 

Infection, 10 43. 

as e.anse of chronic catarrhal colitis, 58(1. 

gonococcus, 50 (11 . 

in relation to arthritis, 1251. 1252. 

in simple (dironie p-ritonitis, (iHtl. 

path of, 12. 

pneumoe(v cuK. 58, 50. 

sdurce of. 12. 

spr(‘ading. in intracranial ahset^ss, 1427. 
streptococcus, 5-1. 55. 
susceptibility to. 12. 
terminal. 51. 

; Infections, local, ii^ ndation to .septicaunia. 
51. 

Infective endocarditis. See Kndocarditis, 

infective. 

hremorrhagic jaundice, 311. 312. 
Influenza, 122 12 s. 

aeut‘‘ tracheitis in, l(t23. U)2o, 

acute yellow atro})}iy as sequel of, G2(). 

letiology of, ] 22, I 2.3. 

age-iiieid. nee of. 123. 

and (.•er( bn»-.s])inal fever. 1()3. 

and disseminate selero.sis, 1507. 

compiieation.s ajid sequc lie of, 125, 126. 

diagnosis of. I 20. I 27. 

drug- treatment of. 128. 

febrile tyi'>e of, 124. 

gast ro-intestinai typ* of. 125. 

general management of. 127. 

inonuru^ therapy of, J20. 

malignant type of. 125. 

mortality. 127. 

myoearditiK in. 8.77. 858. 

nervous tyjx' of, 125. 

the pandemie outbreak of, in 1018-10. 
123. 120. 

projih vla<‘ti( us(‘ nf vaecines in, 32, 41, 

“^127. 

projihvlaxis of. 127. 
respirator\ typ‘ of. 124, 125. 
secondary infections in, 40, 123. 
streploooecuR in, 55, 123. 
symptoms of, 123-125. 
treatment of, 127-120. 
vaccine treatment of, 40, 41. 
variations in \iriilene«' of type, 123. 

■' War ()the(‘ formula” for prophylactic 
vaeeiiu' for. 41. 

“ Influenzal heart,” the, 126. 

“meningitis,” 163, 1438, 1439. 
Inhalations for bronchiectasis, 1059, 1060. 
for bronchitis, 1035, 1036, 1038, 1041. 
for pulmonary tulierculosis, 1110. 
Inheritance in relation to tubercular in- 
fection, 111. 

Inman’s olassilication of stages of tuber- 
culosis, 1 103. 

Inoculation with small-pox, 274. 
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Insanities of involution, 1 745-1748. 

of toxic and infective origin, 1595. 
Insanity, adolescent. See 1 X'meii tia p]'u‘< < > \ . 
associated u ith arterial disease, 1747. 

cerebral vascular lesions, 1747, 1748. 
confusional, 1695-1599. 
acute, 1598, 1699. 
pathology of, 1 598. 
symptoms of, 1698. 
treatment of, 1 699. 
aptiology of, 1595, 1()95. 1598. 
course of, 1697. 
diagnosis of, 1597. 
prognosis of, 1 697, ! 698. 
symptoms of, 169(), 1597. 
treatment of, 1 699. 
delusional, 1734-1737. 
letiology of, 1734. 
course of, 1 735. 
symptoms of, 1 734 1 7.3(). 
treatment of, 1 73t), 1 737. 
epochal, 1 722 1 725. 
maniacal-depressive, 171!), I 72o 
of doubt, 1750. 
of lactation, 1 727. 
of pregnancy, 1725, 172<i. 
puerpt^ral, 1725, 1727. 

Insect bites, 131.5. I31t). 
stings, 1315, 1315. 

as cause of angi(»-nouroti(; (cdtona. 
978. 

as cause of cav^cnious sinus thrombosis. 
952, 953. 

Insects, diseases due t o, 34 2-, 34 .5. 

Insomnia in cerebro spinal fcv(*r. 154, 155, 

1 55, 

in influenza, 128. 
in lethargic encephalitis, 148. 
in pneumonia, 1124, 1131. 
in typhus, 283, 284, 285. 

Inspection of chest, 982, 983. 

Insulin, 407. 

action of. in dialx;tes, 399, 408. 
dosage of, 408, 414, 415. 

(diects of overdose of, 408. 
in hyperthyroidism, 464. 
in relation to the prognosis of diaU-tts 
412. 

proptnlies of, 407, 408. 
r61e of, in body, 407, 408. 
treatment of cuabetes by, 414, 416, 419. 
Intellectual powers, epilepsy in relati(»n to, 
1539, 1540, 1711. ' 

Intelligence tests, 1 740. 

Intention tremor in cerebral diplegia, 1477. 
in disseminate sclerosis, 1508, 1509. 
in Friedreich’s ataxy, 1518. 

Intermission of pulse, 781. 

Intermittency in enterogenous cyanosis, 
584. 

Intermittent claudication, 906, 939, 945. 
fever, 222. 

hydrarthrosis, 1256, 1257. 


Internal capsule, lot'alisaiioii of lesions of, 
1402. 

Interosseal position ot lingers in hysteria. 
1580. 

I Interrupted breathing, 983. 

I Interstitial neuritis. Sff' under Neuritis. 
Intertrigo, 1285. 

Intestinal carbohydrate dyspepsia, 5S2. 

.1 nd s(’i ( ’arbohydrato dys|H9>sia. ii^ 

! testinal. 

infection in (uIsk ulo.sis. 111. 
intoxication by H. eoli. so 
lesions in sprue, 580. 

motor finietions. examinat io!i of tin*. 
5(i0 5t)2. 

obstruction, aeute. (>n2 twiT. 

.1//// .V r ( )bst met i«)n. intestinal, 
parasites of tropical diarrlio-a. 579. 
sand, 5SS. 

stasis in relation to (oust i pat ion . 5ti}. 

565, 5(Wi, 6)62. 6»63, 
stricture, sj>a.snu>die, 6S5. 
ulcers in anio hie dysentei N'. 2.'{S. 
in kala-tizar. 228. 236, 
in i>aragonimiasis. .336. 

Intestines, aetinomyeosLs of. 1 7s. 
albuminuric tileerution of, 1216. 
dis(‘ases of the. 5(»6 -614. 
examination <4 l)ie. 5»)6 563. 
fnnelional disorders of tin- 5tri 5S5. 
Ineniorrhage from, in paratyphoid h-ver. 


in typlioid, 65. t)7, 73. 

«»rganic diseases of the. 585 (>14. 
|X‘rforation of, in paratyphoid fever. 
78. 


in typhoid, 63, 65, tUi. 67, 73. 
.sigmoidoscopi(; examination of, 563. 
ulceration <if, in typljoid, 63, 6)5. 

Intoxication as eau.se of mental confusion. 
1 697. 

Intracerebral administ ration of anti nienin- 
gocoecas HtM'um, 169. 
of anti-tetanus serum, 47. 

Intracranial abscess. See Kneephalitis, 
suppurative. 

blood-pressure, 1443. 1444. 
tumours, 1406-1416. 

.etiology of, 1406. 
course and prognosis of, 1415. 
diagnosis of, 1414, 1415. 
focal sign.s of, 1413. 
mental syrnptoins of, 1 709. 
o|K‘ration for, 1415, 1416. 

I>apill(edema in, 1409-1411. 

pathology of, 1406 -1408. 

risks of lumbar puncture in, 1415, 141 6. 


treatment of, 1415, 1416. 


Intramuscular use of diphtheria antitoxin, 
102 . 

mercurial prt'parations in syphilis, 
213. 
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IntrAthOCftl lulniinislration of ant i-inniin- 
jjococcuK Hcrum, Hw. 
of iiiiitiune Hora, 29, !{7. 
iLS(' of t<'iaiuiK antitoxin, 197. i 

Intratracheal injectioriH for l)ronchi(‘cta>iis, 
ior>9. 

Intravenous adminintration of iminunn H<;ra, 
29. 

n8<* of ifMiiil«-8 in Hyphilis, 2ir>. 

iiiorcury in sypliilin, 2111. 
vaccint'H, 29. 

Intra- ventricular heart-block, hoo. 

(‘9*ctro canlioprain of, 9.‘19. 

Intubation in (liphthi^ria. 1 02. 
Intussusception, r>!i9, ooo. oo.i, t,04. 

acilto, (iO.'l, 

( an.'^rs of, oltO, Ott.'l. 

clironic, 599, (KMt. 

:»‘tii)loyy of, 5‘.t9. 

'•yiniitoin.'^ of, .799, O0t». 
vari' ticH t)f, ti04. 

Inunction mercurial treatment, 212. 
Involution psychosis, I7i2>. 

Involutional schizophrenia, 1 74.7. 
lodicin in IrproHV, 119. 

Iodide eruptions, 1 H22. 

lest of n nul ctlit-lcncy. I I hi . 

Iodine coutfiit of thyroxin. 4.79. 

(Ifticiruc V a.s a caiiHo «if goitro, 470. 
471. 

pii-paration.s foi syphilis, 21.7. 
nsf of. in goitre, 471, 172. 
in hy]»i‘rlhyroi<li.sni, 404. 

Ionisation treatWnt of arthritis, 1250. 

Irish race in relation U) tiilierele. 1 12. 1089. 
Iritis, goiKjeoecal. <U. 

vaccine therapy of. 40. 
iti eongeiiital syphilis, 204. 
in relation to gonoeoeeus infei tioii, 59. 
(K). 

Iron in chlorosis, 710. 

Irregular action of heart, 7sl 7 h;i. 

prognosis of, 781 . 
signiticanee of, 7Sl . 
tyjK'H of, 781. 

Irregularity, sinus. Sinu.s irn gularity. 
Irritable heart, 789, 784. 

of Soldiers, Soldier'.s ht'art. 

Ischaemic fibrosis, 944. 

Itch, coolie, 1300. 

dhobie. See Tiiuni cruris. 

Itching in p<Hliciilo.siH, 131t), 1317, 1318. 

Jacksonian tits, 1533, 1530. 

for occipital loealisaticm, 1402. 
in IcsioiiH of motor area, 1401. 
in lesions of prefrontal lobes, 1400. 
Jackson *$ membrane, 085. 

Jacquet*s erythema infantum, 1285. 
Jactitation in epilepsy, 1532. 

Jafle*S test for ereatinin, 1178. 

Janet's test of sensory loss, J 578, I 579. 
vi('ws on liysteria, 1575. 


Janthlnosoma lutzi, 313. 

Japanese, inirnunity of, to river f(*v«‘r, 
318. 

Jargon aphasia, 1403. 

J^risch-Herxheimer reaction, 211. 

Jaundice, 015-024. 
acholuric, 622, 023. 
jetiology of, 022. 
diagnosis of, 023. 
fragility of red corpuscles in. 023. 
pathology of, 622. 

])rognosis of, 023. 
treatment of, 023. 

after arsenolKMixenf' preparations, 210, 
211, 308, 370, 372. 
prevention of, 210. 
catarrhal, 023, i)24. 
aetiology of, 023, ^524. 
diagnosis of, 024. 
in iiillut n/.a, 1 25. 
piiihf)logy of, 381. 0)23, 024. 

.synipioins of, 024. 

chronic splenomegalic haemolytic, ^*22, 

023. 

i ourse of. as guide to diagnosis, 019. 
diagnosis of, 018. 019. 
due to a.searides, 341. 
epidemic. See Kpidemic jaundice, 
epidemics of. t>2 1. 

familial, 022. 

haemo-hepaiogenous, 381. 

haemolytic, 015. 

hereditary, 022. 

in acute yellow atro})hy, 027. 

in t aneer of gall-bladder. 001, 

in eaueer of liver, 010, 04 7, 0)48. 

in ran<rer of .stoniarh. 010. 

in cholecystitis, 0.7S. 

in chronic paner('atiti.s. 00(). 

in cirrhosis of liver. 035. 

in congestion of liver, 020. 

in e])idemie catarrhal jaundice, 310 

in gall-stone disease, 010. 058. 

in gout, 427. 

in heart failure. 754. 

in hyilatids. 010. 045. 

in lymphadtaioma, 70 1. 

in malaria. 22;). 

in malignant dis(*ase of tlie pancreas, 
010. 070. 

in myocarditis, S58. 
in the nevvlj^ Ixarn, 020. 
in paraty])lioid fever, 78. 
in polycytlnemia, 707. 
in ])ortal pyaunia, 52. 
in portal pyle})hlebitis, 051. 
in spiroeluetosis ietcro-ha*morrhagica, 
185, 180. 

in tricuspid incomiK'tenee, 854, 
in typhus fever, 285. 
in yellow fever, 313. 

' infective, 01 5. 

! adiology *>f, 015. 
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Jaundice, infective haemorrhagic. 

rnfectivc ha'inorrhagir jaundice, 
malignant, 015. 
obstructive hepatic, 615, 616. 
pathology of, 615, 616. 
pruritus in, 617, 1277. 
recognition of, 618, 619. 
symptoms of, 616-618. 

syphilitic, 641, 645. 
toxic, 210,211, 308, 381, 382, 383. 
and infective, 615. 

.'etiology of, 615. 
hepatic, 615, 616. 
treatment of, 619, 620. 
urine in. 618. 

van den liergh reaction in, 618. 

Jaw, affection of. in aetinoniyco.si.s, 178. 
Jejunostoniy in mnite dilatation <»f stdinacli. 
.‘> 20 . 

in o\so]>hageal cancer, 5 1 6. 

Jews, frequency of amaurotic f.amili;!! 
idioc'v in. 1478. 
of cliorca among, 1551. 
of dialx‘t(‘S mcliilus auumir. 40.3. 
of pentosuria in. 421. 
of Ravnaud's distaisc amor^tr Oolitic 
9 ^ 6 . 

liability of. t othrombo-angiiti.>^ ()bl{tera!is. 
92,9. 

to von .lakscir.s di.sca.KC, 723, 
relative immnnity of, to piilmofiarv 
tubercle, i 12. 1089. 

Jiggers, .344. 

Joffroy’ssign in }iypcrtiiyiY)idism. 462. 

Joint lesions in undulant fever. 1 7.3. 
pains in rheumatic fever, 294. 

in scq)tica‘mia, 51. .32. 
symptoms in S(*rum sK knes.y, 30. 

Joints, affections of. in bncmophilia. 7.32. 
733. 

diseases of the, 1241 1257. 

Jousset’s inosco[)y,” 1146. 

Jugular pulse in heart disease. 755. 852. 

Juxta-articular nodes, :i25. 

Kabure disease, 333. 

Kahn reaction for sy})lnlis. 195. 

Kakk6, 446. 

Kala-azar, 228 231. 

.'etiology of, 228. 

complications and sequel. ‘e of, 230. 
geographical distribution of, 22H. 
pathology of, 228, 229. 
prognosis of, 230. ! 

symptoms of, 229, 230. ! 

treatment of, 230, 231. 1 

Kaposi, multiple idio})athic sarcoma of, , 
1358. ; 

“ Kata ” thermometer. Hill’s, 358, 359. I 

Katayama disease, 333. 

Kedani disease, 3 1 8. 

Keen’s o])eration for spasmodic toH-ieollis, j 
1565. 


Keloid, 1357. 

Keratitis in congcnifsl .-syphilis, 204 

Keratodermia blennorrhaglca, 1243 
Keratoma, senile, 13.54. 

Keratosis, follicular, iti scurvy. 438. 
gonorrhoeal, I34o. 
pharyngls, 502. 

Kerion celsi, 13(6t 

Kernig’s sign ii» acut<* p«»linmve)it is I3S, 
144. 

in c<‘n'bn>-sj)iiml fever. I '14 
in lelhargie ern’ephrtlitis. 1.50 
“ Kerose.” 1276. 1304. 

Ketonuria, 1 188 

caust‘K of. 1188, 
tests for-. 1 1 SS 

Ketosis, 102 

Kharsivan, toxic symptoms .-ifter. 20 s. 37o 
Kharsulphan in syphilis. I'oT. 

Kidney, adcno-car-cinomu of, 12.34. 

.idcnoma of. 12.33. 
amyloid, 1219. 1220 
atheromatous, 1212 
fM-mtrn Ljrtrwth.s of the, 1233. 
tla- < ardiac. 1 I . 

circ\datory <listurhsnc(‘s of. IHH Il!t2 
coliforin infection of. M<‘titc 8| 

<‘ongestion of. ? IfH . 
cysts of the. 1235. 12:5tl 
(lifiht hcrit !<• h-situis ol. 92. 

in relation f" <1 cr-linsii-t of livci', 
6.37. 6.3!*. 

dis(>a.sc.s of the. 1 177 I24o 
embryonal adcru) lu yo-^a r-conia of. 12.3.3, 
function, estimation of, J I so | | S2. 
granular, 12 o: 

liypcrncpho'iua of. 1233. I2!{4. 

hyperpietic, 1211-1212. 

])athology of. 121 ! * 12 12. 
infarction of, J !!>l. 

in infectiv'c cndocardit i.s. 828. 

lardaceous disease of. 1219. 1220 . 

;etiology of, 1219. 

]>athology of, 1219. 
sym]>toms of, 1:H9. 

large white, I2(M) 1202 
leaky. 1 1 98, 1204. 
lesions of, in hhu-kwaRo h-vt'r, 226. 
in leuka-mia, 7 1 8. 

in spirocha-tosis ict<‘ro-ha*morrhagiea 
184. 

in yellow f(^v(‘r, 313. 
malignant tumours of, 12.33 12.35. 
movable, 1236 1240. 
aetiology of, 1237. 
and neurasthenia, 1238, 1239. 
diagno.si.s of, 616, 1239. 
pathology of, 1237, 1238. 
symptoms of, 1238, 1239. 
treatment of, 1239, 1240. 
vi.s{;er()pto.sis in relation to, 1237, 1238. 
myelin, J 1 94. 

polycystic disease of t he, 1235, 1236. 
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Kidney, polycystic disease of the, a tiology 

and pathology of, 12H5, l2liG. 
sarcoma of, 12 : 1 : 1 . 
secondary contracted, 1202 1207. 
diajy^io#<iK of, 1203, 1204. 

{Mithology of, 1202. 120.;. 

progiomis of, 1204. 

Myjnptoms of, 121 J:i. 
trcatriK'ot of, 1204*1207. 
senile, 1212. 

])athology of, 1212. 

.HvinptornfianddiagjioriiN of, 1212. 

toxaemic, l llKl^ 1 107. 

.'ftioloi/y of. I I !?.2. 

(liiiLMinsi.s of. 1104, 110.7, 
pathology of, I lif;j. 
lirojjTMosiN of. 1 1 Pi7. 

.symptoms uf, liO.'l, 1104. 

In at III ••Ml of, 1 I9r>. 

tuberculosis of thw, 1220 122. s. 

a'tioloyy of, 122t). 

( our^K* ainl piogiiohiis of. 1227. 

<lingt\OHiH of, 1227. 

put h of infeeti.tii ill, 1220, 1227. 

patliology of, 122ti, 1227. 

>yni ptonis of, 1227. 
t ri'iit iiH ut of, 1227, 122.^. 
tumours <4 the, 1233- 123.7. 
dia<^iiosis of, 12:>1. 12:i.7. 
syin])toin.s of, 12:14. 
tn-atment of, 1230. 
waxy, 1210. 1220. 

disca.sc of arterioles of, tMli. 

Kiesseibach’s area, coimium s<uii<o ot 
epistaxia. 901. 

Killian’s bronchoscope, KKict. 

King’s yellow, .307. 

Kinking of bowel t nan j*ei itoueal a<i lu ;hioii>. 
os:). 

n salts ol. OS.7, OhO. 

Klcbs-Loctfler bacillus. Nrf Uacillu.^ oi 
Iviebs- LoetHor. 

Klumpke syndrome, tluj, 1403. 
from Ijirtli injury, 10.79. 
ty{M' of ]>aiu lysis, i().79. 

Knee-Jerks, in fHoilHTi. 447. 
in (lialMdes, 411. 
in tal.H*s, 14!>.7, 1498, 1302. 

Koch, J., and tin* Ih tiihen ulosis, l09O. 
Koch’s bacillaiy emulsion, lllo. 
c-oiiinia bacillus, H7. 
subcutaneous test for tuberculosis. I lo. 
t nlHU'culins, 11 iO. 

Kocher’s operation f<u' spa^iiuodic torti- 
collis, 130.7. 

Koenaesthesia, defect t»f, in luclancliolia, 

1714, 1713. 

Koenig’s tra.< l)ieoluiiiy tube, 10:il. 

Kolle’S anU-sypliilitic remedies, 20S, 
Kopilk’S spot« in measles, 240, 241, 

Kopp’s asthma, 098. 

Korsakoff’s polyneuritic psychosis, 300, 

1003, 1705. 
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Korsakoff’s polyneuritic psychosis, ajtiology 
of, 170.7. 

symptoms of, 1703. 
tri'atment of, 1703. 

Krdnig’s Isthmus, 1008, 1 100. 

Kubisagari, .322. 

Kyphosis in acromegaly, 470. 
in ri< kots, 444, 443. 

Labia, jirimary sypliilitic sure of, 194. 

Labio-glosso-pharyngeal paralysis, 1()29, 
10.30, 10,31. 

Labyrinth, involvement of, in scarlet fever, 
257. 

Labyrinthine vertigo. SV ^ Ab'niere’s disease. 

Lacquer poisoning, .379. 

Lactation, insanity of, 1727. 

Lactic acid in resting juiw in pyloric 
obstruction. 331. 

Lactose test of renal cflicdcm y. liSL 

Lactosurla, 420. 

Ladder diet for dialxd^ .s, 414. 

Laennec, V4 iled jiull of, 983. 

Laennec's “ jxrles in asthma, 1032. 
in bronehiti^, 1042. 

Lsevulose test of ht'patie function, 014. 
Laevulosuria, 420. 

Lake’s mixture for local u.sc in laryngeal 

tulHO’ciilosis. loll. 

Laliing, 14 72. 

Laminectomy in syringomyelia, 1 01 0. 

Lamus megistus, as carrier of trypanosome 
infection. 2,30. 

Landry’s paralysis, 1 007-1 072. 

;» tiohigy of. 1 tiOS. 
and jxilyncuritis, 1007, 1 OOS. 
diagnosis of, 1071. 
pathology of, 1008, H)t>9. 
jirognosis ot, 1071, 1072. 
symptoms of, 1 009-1 (>7I. 
treatment of, 1 072. 

Lane’s ileal kink, 08,7. 
ojH*ration for chronic dysentery’, 80. 

Lange’s colloidal gold test in disseminate 
sclerosis. 14.32. 1,710. 
in sv])hilis of nervous system, 1432, 
14S4. 

Langerhans, islauds of, in diabetes, 400, 
407, 412, 413. 

Lardacein, 1219. 

Lardaceous disease, cluonic suppuration in 
relation to, 1219. 
following eiupycma, 1150, 1151. 
in bronchiectiusis, 1058. 
of arteries. S, c Arterial infiltration, 
of kidney. wm/er Kidney, 
of the liver, (143. 

Laryngeal affections in diphtheria, 94. 
in inccCsU s, 243, 244. 245, 247. 
in small- pox, 208. 

complications in small -pox, 271. 
crises, lo 1 8. 
in talx's, 1500. 
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Laryngeal crises in tabcs.trealnu'iit of. IfflM, 
I 5()ri. 

paralysis, 1016-1019. 

{etiology of, 1017, 101 S. 
diagnosis of, 1017. 
functional. 1018, 1019. 

{etiology of, 1018. 
symptoms t)f, 1019. 
treatmonl of, 1019. 
prognosis of, 1018. 
treatment of, 1018. 
varieties of, 1010, 1017. 
signs of aortic aneurj^sm, 9ol . 
spasm, death from, in \vOooping-coiigli, 
133. 

spasms in hydrophobia, 307. 
stridor, congenital, KH)7, 1008. 
symptoms in chronic arsenical jjoisoninj;. 
:i()9. 

in hyj)ertroph 3 ^ of the thymus, 457,458. 
ulceration in parat yphoid fever. 78. 
in tj'^phoid fev(‘r, 08. 

Laryngectomy, indications for. 101 5. 

Laryngismus stridulus, 1020, 1021, 1079. 
aetiology of, 1020. 
in relation to adenoids, 1000, 1020. 
symptoms of, 1020. 
treatment of, 1021. 

Laryngitis, acute, in children, loo:h 
acute catarrhal, 1002, 100,3. 
adiologj^ of, 1002. 
inhalations for, 1002, 1 (m». 3. 
symptoms of, 1002. 
treatment of, 1002, 100,3. 
chronic, 1000, lOOT. 
adiology of, 1000. 
symptoms of, 1000, 1007. 
treatment of, 1007. 
membranous, 1004, 1005. 

org{inisms associated with. 100,7. 
(Bdematous, 100.3, 1004. 
aetiology of, 100.3, l(K)l. 
symptoms of, 1004. 
treatment of, 1001. 
sicca, 1000. 
spasmodic, 100.3. 
stridula, 100,3. 

in relation to adenoids, KKK), [00.3. 
syphilitic, hoarseness in, 1008. 
tuberculous, arytenoid ]x*rich()iidritis in, 
1005, 1009. 

Laryngo-flssure, indications for, 101 5. 

Laryngospasm in tetany, 1 079. 

Larynx, affections of the, in typhoid, 03, 08. 
chondroma of, 1012. 
cicatricial stenosis of, 102!, 1022. 

{etiology of, 1021 . 
symptoms of, 1021. 
treatment of, 1022. 

< ysts of, 1012. 
diphtheritic infection of, 94. 
diseases of the, 1002-1022. 
epithelioma of , 1013, 1014, I o 1 5 . 


Larynx, liliromu of, 1012, 

lijx)ma of, 1012. 
lupus of, 1009. 

s^'inptom.s of, KHM.t 
maiignant tumours of, Iol.3 -I()10. 
multiple papillomata of, in children, 1012. 
myxoma of. 1012. 

<edema of, in er>T^i]X‘las, 57. 
papilloma of, 1012, 1013. 
paralysis of, 1392, 1393. 
sjiasmodie alTeetions of, 1020, 1021. 
syphilis of the, 1008, lOfMK 

SA'^pliilitie stenosis of tin*. 10<»8. KKMt 

1021. 

tuberculosis of, 1(K)9 loi 1 . 
aetiology of, 1009, loio. 
diagnosis of, 1010. 
lupoid form of, 1010. 
prognosis of. 1010, 1011. 
treatnuMit of, Hdl. 
tumours of, loii-ioi 0. 

{etiology and pathology of. 10 1 .3. 
diagnosis of, 1012, 1014, 1015. 
symptoms of, 1012, 1013, 1014. 
treatment of. 10 1 2. 1013, 1015. H>) 5. 

Latah, 322. 

Lateral recess, mnirofihromata of. 1405. 
sinus, thrombosis of, 902. 

Lathyrism, 384. 

symptoms of. ,384. 

Lathyrus sativus, eating of. the cause ,4 
latlyyrism, 384. 

Laverania malarlm vel praccox. J3a.> 

modium falciparum. 

Lead, abortifacient uses of, .374. 
colic, 372, 374. 
encephalopathy, 373, 375. 
in healthy urine, 374. 
neuritis. tSce under 
poisoning, 372 ,375. 
acute, 372, 373. 
diagnosis of, 372. 
status epilepticuH in, I 54 I . 
sym]/toms of, ,372. 
alcoholism prerlis}><>8ing to. .37.7. 
and a t heroma, 94 1 . 
chronic;, adiolog^- (»f, 373, ,371. 
pathology of, 374. 
lirognosis of, 375. 
j>rophylaxis of, 375. 
s> niptoms of, 374, .375. 
trades liable to, 373. 
tn*atment of, ,375. 
ent<*roppa8m in, 5()4. 
high blood -pri'Ksu re in, 970. 
sources of, 373, 374. 
tetra ethyl poisoning, 373. 

Leads in chartro-cardiograjihv, 913. 

Leber’s type ()f familial opt ic^utrophy, 1 374 . 

Lees’ inhalation treatment of tulxuvuloHis, 
1110 . 

Left ventricle, indications cd iailurc* of, 
755, 750. 
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Leisbman-Donovan bodies, 228. 

Lieishmania americana, 2:v2. 

doDovani, 227, 228. 
tropica, 231. 

Leishmanial parasites, 227, 228. 

Leishmaniasis, 227 232. 

American dermal, 232. 

Lenticular degeneration, hepato-, 1.727, 

1.728. 

iL-tioio^y of, 1 .■)27. 
pathology of, 1.727. 
syfiiptoms of, 1527, 1.728. 

progressive, 1527. 

Lentigo, 1351. 

Leonine facies of leprosy, 1 1 8. 

Leontiasis ossea, 1 25,~>. 

Lepothrix, 1315. 

Leprosy, 1 17 1 20. 

iutiolo^y “Ij 1 i 7- 
ana*8tlu*tic, 118. 
diajj^iiOKLs of, 1 1 0. 
distribution of, 1 1 8. 

«Tupt ion in, 11 8. 

ini.xod, 118, 110. 

nioiir of s j)n*ad of. 1 1 8, 

nrrvo, 1 1 H. 

nodular, 118. 

of trachea, 005. 

pathology of, 118. 

prognosis in, 11 0. 

svTnptonis of, 118, 110. 

transmi.ssiblc only to man. 12. 

trcalincnt of, 110, 12o, 

Leptomeningitis, 1432, 1488. 

Leptospira ictero-hgemorrhagica, I si. 

Leptospira icteroides, 312. 

Leptotrombidium akamushi, 318. 

Lethargic encephalitis, 145 1 52. 

And sec Kncephalitis, lethargi<-. 

Lethargy in lethargic encephalitis, 148. 15<t 
in rapid aviation ascents, 353, 354. 
in sleeping .sickness, 234. 

LeUCin in pancreatic cysts, 650. 
in urine, 1100. 

ill acute yellow atrophy, 528. 
ill erysijx-las, 528. 
in h'ukaunia, 528. 
in sniall-pox, 528. 
in typhoid fever, 528. 

Leucocyte count in septicjemiH, 51. 

Leucocytes in ga.strie “ resting-juice,” 510. 

Leucocytolysis in i-elation to trypsin, 13. 

Leiicocytosis, 705, 705. 

in acut(‘ }K)liomyeliti.s, 137, 141. 
in anuebic abscess of the liver, 530. 
in ccndiro-spinal fever, 155, 155. 
in di))litheria, 05. 
in eni})vema, I15(), 1151. 
in gout , 424. 
iu IcemothoraK. 1 154. 
in infe(*tivi‘ (‘ndoeaiditis, 825, S20. 
ill jaundice, 517. 

in leukiemia, 717, 718, 710, 720, 721, 722. 


Leucocytosis in lobar pneumonia, 1125. 
in lymi)hadenoma, 701. 
ill Oroya fever, 320. 
in ix^rinephric abscess, 1225. 
in polycythfcmia, 707. 
in rheumatic fever, 295. 
in scarlet fever, 255. 
in suppurative encexibalitis, 14.28. 
in suppurative pylcjihlebitis, 551. 
in syjihilis, 190. 
in trench fever, 305. 
in typhoid, 68. 
in typhus, 284. 
in whooping-cough, 131, 133. 
marmitii as stimulant to, 231. 
nucleic acid a st imulant to, 53. 
Leucodermia, 1 351 . 

‘ in the tropics, 1 3511. 

syphilitic, 107. 

Leucopenia, 705. 
in inlluenza. 125. 
ill kala-azar. 22tt. 
ill phhdiotomus fc\'cr, 315. 

Leucoplakia, 2o3. 

Leuco toxin, 22 

Leuco-urobilin, formation of. in sprue, 580. 
Leukaemia, 715-722. 
adiology of. 715. 717. 
and lymphadcnoma cutis, 1352. 
course and prognosis of. 720. 721. 722. 
diagnosis of, 721. 
fulminating, 718, 
lymphocvtic, 717, 720. 721. 
myeloc.ytii , 717, 710, 720. 

]».ithology of. 718, 710. 
jiruritus in 1277. 
syinjitonis of, 710, 720, 721. 
terminal infection in, 54. 
tnmtment of, 722. 
t of, 717, 7 1 S. 

Leukansemia, 7 1 8. 

Levant fever. *S’e( I'ndulant fever. 

Lice in relation to relapsing fe ver, 185. 187. 
j in relation to trench fever, 302, 303, 30t). 

in relation to typhus fever, 281. 285. 

; Lichen obtusus, 1348. 

I pilarus, 1348. 

i planus, 1347 134tb 

I aetiology of, 1347. 

annularis, 1348. 
i atrophicus, 1348. 

; hypertrophicus, 1348. 

linearis, 1348. 
pathology of, 1347. 
symptoms of. 1347, 1348. 
j treatment of, 1348, 1340. 

verrucosus, 1348. 
i scrofulosorum, 1337. 

simplex chronicus of Vidal, 1 348. 
spinulosus, 1348. 

: Licheniflcation in pruritus, 1270. 1203. 

of anus and vulva, I2f)0. 

1 Ligaments, fibi-ositis of, 1250, 1250. 
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Lightning pains iu subtunto combined 
degeneration, 1619. 
in syphilis, 1 J)9. 
in tahevs, 1495, 1496, loO^. 
treatment of, 1504. 

Lime juice in scurvy, 440. 

Limnaea truncatula in relation to fast ioli- 
asis, 329. 

Lipaemia in diabetes, 409. 

retinal vesselvs in, 409. 410. 

Lipiodol, intrathecal injection of. for 
diagnostic purposes, 1598, J599. 
u.se of, ifi diagnosis of bronchiectasis. 
1058. 

Lipodystrophia progressiva, 430, 431. 

symptoms of, 430. 

Lipoma of skin, 1358. 

Lipomatoses, the, 431, 477, 478. 

sites of fatty deposit in. 431. 

Lipomatosis, nodular circumscribed, 431. 

of the neck, diffuse sN inmetrical. 431. 
Lisping, 1472. 

Litten*S sign in pleural aflhesion, 1 J42. 
Little’s disease, 1474, 1476. 

Live vaccines, 26. 

Liver, actinomycosis of, J7S. 
acute yellow atrophy of, 3S0, (*)26 (>28. 
jctiology of, 626, (>27. 
diagnosis of, 628. 
in children, 626, 628. 
in epidermic (uitarrlial jaundi<(‘. 

3 JO. 

patiiology of. 627. 

prognosis of, 628. 

syrn])toni.s of, 627, 628. 

treatment of, (i28. 

tvrosinuria and hmeinuria in, 628. 

‘ 1191. 

amoebic abscess of, 238, (>29 633. 

{etiology of, 629. 
chronic, 63 J, 
diagnosis of, 631, 632. 
fulminating, 630. 
pathology of, 629, 6.30. 
prognosis of, 632. 
sites of, 630. 
symptoms of, (>30, (>31. 
treatnu'iit of, 632, ()33. 
ty])(*s of, 630, 631. 
cancer of, ()46d)5(h 

diagnosis of, (>48, (k19. i 

jjrognosis of, 619. ; 

sites of, 647. ' 

spread of, (>47. 
symptoms of, 647, 648. 
trcjitment of, 649, 650, 
cells, necrosis of, in acute yellow atroj>h\% ! 
627. 

cirrhosis of the, 633-639. I 

{etiology of. (>33. | 

age-inciden(;e of, 633. j 

assuchiOal with splenic {iiueiiiia, 736, 
737. : 


Liver, cirrhosis of the, diagnosis of, 638. 
luematcmcsis in, 537. 
ha'mato[)orphyrinuria in, J 187. 
ludminthic, 331. 
in children, 633, 639, 
in chronic alcoholism, .3()5. 
in lu'pato-lcnticidar degeneration, 
1527. 

pathology of, 633, 634. 

]>rognosis of, (>38, 639. 
symptoms of, 634-638. 
syphilitic, 642, 64.3. 
terminal infection in, .'>4. 
trcatnuMit of. 639. 
congestion of the, 624 4)2(>. 
activt\ 624, (>25. 

a'tioJogy of, 624. 62."). 
progrif)sis of, 625. 
symptoms of, 62."). 
treatment of, (>25. 

])iissiv(\ (»25, ()2(». 

{etiology of. ()25. 
diiignosis of, 62(). 
pathology of, 625. 

.sy!n})toni.s of. 625, 626. 
treat men 1 of. 626. 
diseases of the, (il4-65(i. 
enlarged, in cancer, 647, 649. 
in (diTlH).sis, ()3J. 
in congcnitiil sypliilis, (>41. 
in congi'.stion, ()25, 62(‘). 
in cpidtunic catarrlnU jaundau*, .310. 
in iic]>atitis and al)8c.css, 630, (>31. 
in lymj)hadenoma, 700. 
in Mcditerninean yellow fevej-, 311, 
312. 

fatty degeneration of the, :i8o. 
gummata of, 64 J, 642, 643. 
helminthic cirrhosis of, 331. 
hobnailed, ill chronic alcoholism, 365. 
hydatid of the, 644 646. 

{etiology and ])atholugy of, 644. 
diagnosis of, (>45, 646. 
prognosis of, 64(>. 
symptoms of, 644, 645. 
treatment of, 64(). 
hydatid abscess of (>45. 
in relation to metabobsm, 379, 380. 
lardaceous disease of thi;, 64.3. 
lesions of, in am cubic dysc:ntcn\y, 238. 
in ankylo.stumiasiH, ,340. 
in blackwater fever, 226. 
in k{ila-<i/,{ir, 229. 
in l(‘uka)mia, 718, 719, 720. 
in Oroya fever, 319. 
in paratyphoid fc'vcr, 78. 
in South Anicjjciin trypano-somiasis. 
23 (). 

in spiiocduetosis ictcro-lnmnorrhagica, 
184. 

in Hj)ruo, 580. 
in typhoid, 63. 
in yellow fever, 313. 
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Liver, malignant disease ol tlie, (>4(V (>50. 

a'tiolo^ry and pat)H)l(;^y of, (>47. 

dinjjjnoHis of, (>48. 
p|-0|^llOHiH of, ()4J). 
syiMpforiis t)f, ()47, d4S. 
tiratrnont of, 040, 050. 
nodular liyptuplaHia (4‘, 02H. 

nutmeg, 0*25. 

jnilinonary (‘rn|)}iys<‘ina in nsso(aati(Hi 
with, 1075. 

poisoiiH a(‘tin ^4 on tho. 070 OH.O. 
poiHons, choniical, 081 080. 

cla.s.sification of, 08 i. 
juiinaiy <j;rowtiia of the, 040, 1>47. 
ju'ot^'ctivo of body agairiHt })oi«onK, 081. 
pulsating, in passive oongoBtion, 020*. 

ill tricuspid regurj^tation, 8.>4. 
pulse, 750, 75). 
rot in slu-cp. .02 !l. 
sarcoma of, 04f>. 017. 
sf'condai'}’ growths of t iie, 047. 
synijitoms in licpato-lenticular d<'gcn<u-a- 
fion, 1527. 

syphilis of tin- (>41 <)4i. 
a.‘tiology of, 041. 
clinical grou]»s of, 042, 040. 
diagnosis of, ti4l, 0»40. 
jiathoiogy of, 041, t>42. 
progiKisis of, 041, 0>40, t)44. 

.symptoms of, 041. 042. 040. 

1 1 ’cat mcnt of, (i44. 
syphilitic cirrhosis of t he, 042. 040. 
tumours of the, 040. 

t<*ndeiiiess ovi'r, in eaitvrrhal jauudiee, 
024, 

treatment of f)einieious amemia, 71(t, 
712, 710. 

tumours of, jaundice in, 010. 

Lobectomy, for bronchk ctaais, lOOtt. 

for lie V -growths of lung, 1 IIU. 

Lobsters as cause of bacterial food poison- 
ing, 0S7. 

Local reaction after vaeeinc iiKKUilatiun, 01 . 
Localisation of eerehral lesions, 1.000- 1405. 
Localising symptouLs of afKjplexy, 1451- 
1 4;70. 

Lockjaw. Nf( I’t'tanu.s. 

Locomotor ataxia. aSVc I'abes dorsab.^. 
Loculation syndrome, 1 505. 

Long thoracic nerve, anatomy and phvsio- 

Jogy of, 1 1)41 , 1012. 
lesions of, 1 1>42. 

Low fever, 028. 

Lumbago, 1250. 

Lumbar puncture, 1401 . 
accidents in, 101. 

importance of, for diagnosis of menin- 
gitis, I ()5, lot). 

in acute poliomyelitis, 141, 144. 
in apoph'xy, 14 7)4 , 1457. 
in cendjro-spinal fever, 150, 158, lOO, 
104, loy. 

in hydrocephalus, 1425. 


i Lumbar puncture, in lethargic encephaliti», 
1 .52. 

I in meningitis, 100. 

in relation to intracranial tuim::)urs, 
1410. 

I in relation to intrathecal serum 

therapy, 20, .07. 
tcedmique of, 100, 161. 

! Lumbo-sacral plexus, lesions of, 1W8 165t), 
1050 , 10 ^ 54 . 

Luminal in epilepsy, i;>45. 

I Lung, abscess of the, 1 080-J 082. 
aetiology of, 1080. 
bacteriology of, 1080. 
complications and sequelaj of, 1081. 
diagnosis of, 1081, 1082, 
in typhoid. t)8. 
j>athology of. 1080. 

]>rognosis of, 1082. 
surgical treatment of, 1082. 
svm}>toms of, 108<L 1081. 
trealnu'iit of, 1082, 
acquired collapse of, 1007-107’ . 
actinomycosis of tlie, 178, 1 114, 1115. 
adiology of 1114. 

])athology of, 1114. 
symptoms of. 1114. 
treatment of, 1115. 
active collapse of. 1008, 1001). 
letiulogy of, 1008. 
diagnosis of. It >09. 

])athology of, 1008. 
symptoms of. it 0)8, 1009. 
acute interstitial emphysema of, 1079. 
H)80. 

vesicular emphysema of, 1079. 
albinism of the. 1075. 
aspergillosis of. 111 5. 
symptoms of, 1115. 
treatment of. Ill 5. 
atrophic emphysema of . 1078. 
pathology of, 1078. 
symi)tonis of, 1078. 
brown induration of the, 1002, 1084. 
chronic oedema of, 1004. 
cirrhosis of. Sec rubuonary fibrosis, 
collapse of the, 1007 -1071. 
collateral hyperaemia of, lool. 
compensatory emphysema of, 1078, itt79. 
letiology of, 1078. 
symptoiiw of, 1079. 

congenital collapse of. See AUdcctasis. 
congestion of, in heart failure, 751. 
diseases of the, 1000-1138. 
dust disease of the. Sec Pneumokoniosis. 
embolism of. *S’ee Pulmonary embolism, 
emphysema of the, 1074-1080. 
adiologyof, 1074, 1078. 
complieaiions of, 1070. 
eourse of, 1070. 
diagnosis of, 1070, 1077. 
pathology of, 1074, 1075, 1078, 1079. 
prognosis of, 1077. 
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Lung, emphysema of the, symptoms of, 
1075, 1076, 1078, 1079. 
treatment of, 1077, 1078, 1079. 
varieties of, 1074. 

fibroid disease of. See Pulmonary 
fibrosis. 

fibrosis of, pneumokoniosis in relation 
to, 1087. 

fluke disease, 1119. 
fluxionary hyperaemia of. Khil. 
gangrene of, 1082, 1083. 
aotiology of, 1082. 
bacteriology of, 1082. 
complications and sequela; of, 1083. 
course of, 1083. 
diagnosis of, 1083. 
in scurvy, 440. 
in typhoid, 68. 
patMogy of, 1082, 108:). 
prognosis of, 1083. 

putrefactive products formed in, 1083. 
symptoms of, 1083. 
treatment of, 1083. 

honeycomb, 1056. 

hydatid disease of, 1 1 2o, 1121. 

aetiology of, 1120. 
course of, 1121. 
diagnosi.s of, 1121. 
pathology of, 1120. 
prognosis of, 1121. 
ruptun* of cyst in, 11 20, 1121. 
symptoms of, 1120, 1121. 
treatment of, 1121. 
hyperaemia of, 1060-1063. 
aetiology of, 1061, 1062. 
and oedema of, 1060-1064. 

jctiology of, 1061, 1062. 1063, 1001, 
1005. 

cardiac conditions in relation t(j, 

1061, 106.3. 

I)athology of, 1062, 1063. 
symptoms of, 1062, 1063, I0(>4. 
treatment of, 1062, 1063, 1064. 
hypertrophic emphysema of, 1074 mVK. 
aetiology of, 1074. 
complications of, 1076. 
course of, 1076. 
diagnosis of, 1076, 1077. 
pathology of, 1074, 1075. 
prognosis of, 1077. 
symptoms of, 1075, 1076. 
treatment of, 1077, 1078. 
vital capacity in, J 076. 
hypostatic congestion of, aetiology of, 
1061. 

in typhoid, 65, 67. 

idiopathic emphysema of. See Lung, 
hypertrophic emphysema f)f. 
infarction of the, 962, 1064 1 0 67. 
aetiology of, 1064, 1065. 
in secondary contracted kidney, 1 203. 
pathology of, 1065, 1066. 
prognosis of, 1066, 1067. 


Lung, infarction of the, symptoms of, 1066. 
treatment of, 1067. 
varieties of, 1064, 1065. 
lesions of, in cancer of cesophagus, 51 1. 
515. 

in diphtheria, 92, 93, 97, 98. 
in leukaemia, 718. 
ill typhoid, 63. 
lobar collapse of, 1068, 1070. 
lobular collapse of, 1070. 
aetiology of, 1070. 

localised emphysema of. See. Lung, com 
jx;n8atory emphysema of. 

massive collapse of, ioi)8. 
new-growths of the, 1117-111 9. 
pathology of . 1 1 1 7, 1118. 
symptoms of, 1118. 
treatiiKnit of, J 1 1 0. 
oedema of, 1063, loii-i. 
cardiac causes of, 1063. 
in heart failure, 751, 758. 
pathologA^ of, 10(>3. 
pancreatlsation of t in*, 1 1 ! (>. 
paragonimiasis of, 1119. 
pathology of, 1 1 19. 
symptoms of, 1119. 
treatment of. Ill 9. 
passive collapse of, I0t;9 lo71 . 
tctiolog}’ of, 1069, 1070. 
pathology of, 1070. 

.symptoms of, 107o. 
treatment of, 1071. 
pleurogenous cirrhosis of. )<»8L 
secondary emphysema of. See hung. 

comjM'nsatory emphysema of. 
senile emphysema of. Str Lung, atrophi< 
emphys(‘ma of. 

substantive emphysema of. St'e. Lmjg, 

hyjM‘rtrophie (‘inphyseina of. 
syphilis of tin*, 1116. 1117. 
acquired. 1116. 
congenital, 1 1 1 6. 

tuberculosis of the. Srr Pulmonary 
tulxu'cnlosis. 

Lupus and tuberculosis of nose, 99<i, 997. 
aetiology of, 996. 
diagnosis of, 996, 997. 
symptoms of, 99(4 
treatment of, 997. 
erythematosus, 1349, I3r>(». 
aetiology of, 1349. 
jjathoiogy of, 1,349. 
symptoms of, 13^19, 1359. 
treatment of, 1359. 
tyjK-H of, 1349. 
of larynx, 1909. 
of nose, 996, 997. 
of pharynx, otM. 
pernio, 13.39. 
verrucosus, !3.3i;. 
vulgaris, 1.334 1.336. 
diagnosis of, 1335, 1336. 
pathology of, 1 334. 
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Lupus vulgaris, Hymi)t()ms of, I83-J, 
J 335. 

treatment of, 133(). 

Lustig*s anti -plague serum, 1 7i*. 

Lymph glands in glanders, 121. 
in serum sickness, 30. 
in syi)hilis, 1 ‘Hi. 
in typhoid, till. 

scrotum, 337. 

Lymphadenitis, a< ui< , (>‘<7 

(;hronie, (>97, (>98. 

Lymphadenoma, (}!>8 703. 
jetiology of, (>98. 099. 
course of, 702. 
diagnosi.s of, 702. 
iiK'diastinal glafid.s i?i, II 72. 1 1 73. 
pathology’ of, 70<). 701. 
prognosis of, 702. 
pruritus in, 1277. 
radon seeds ir;, 70'J. 

.sym})toin.s of, 701, 7(>2. 
treatuK'iit of. 702. 703. 
tuIxTculosis and, 7tM). 

Lymphadenomatous nodules, 7 o«». 

Lyraphangiectasis, 097. 

Lymphangioma circumscriptum, I 3 r»<e 

Lymphangiomata, ♦>97. 

Lymphangitis, 097. 

causative organ i.snj of, 5.7, 
lilarial, 337,' 

I ('rysijxOas, .70. 
glancleis, 121. 
malignant piist ule. |o!». 

I tsutsugamuslii fever. 3 1 9. 
t ubiuvulosis, tiin. 

Lymphatic glands, atreeti(»n> of the, ()97, 
09S. 

in eliloroina, 723. 
in diphllwria, ‘)3, 94, 9.7, 9‘h 
in lyin])haden<'nia, 700, 70 I, 
in iymphoeyt ie leiika inia. 72t*. 
in ])lagu(\ 1 70, 171. 
in trypanosomiasis, 234. 
malignant disc-ase of, 098. 
tuhereiilosis of, 098, 
system, diseases of the, 097 704. 
vessels, aff(*etioii.s of th(\ 097. 

Lymphatics in rat- bite fe\f'j, HMt. 
of penis in ])rimarv syphilis, 191. 

Lymphatism, 09)^, (ii>9. 

aniesthetics ill relation to, 09tS. 
diagnosis of, 099. 
synijitoms of, (>98. (>99. 

( ( (iatnient of, ()99. 

And -^rc Status lymphat ieiis. 

Lymphocytosis in glandular fever, 291. 
in sinus t hroin hosis in ehildixm, 1459. 
in snhaeiite i-oinbined degeneration. 
I(il7. 

Lympho-gramilomata of skin, tlie. 13.72. 

J353. 

-granulomatosis, 099. 

*SVc 1 iy m phadi'ii oi n a . 


Lymphoid tissue changes in acute polio- 
myelitis, 137. 
in diphtheria, 93. 

Lymphoma, malignant, 099. 

>S'ee Lymi)hadenoma. 

Lymphomata, relation of lymphadenoma 
to, 7(X). 

Lymphorrhages in myasthenia gravi.s, jO>l. 

Lysis, 0. 

Lyssophobia, 308. 

MacBumey’s point, 009. 

MacLean*s urea concentration test of renal 

eflieieney, 1180, 1181. 
Macrocheilia, 097. 

Macroglossia, 097 
Macrophages, 10. 

Maculse ceruleae, 1318. 

Madura foot, 180 

Madurella as cau.se of mycetoma, 180. 

Magnesium phosphate, tribasic, in chronic 
duorlenal ulcer, 549. 

Maidismus, 449. 

Main en griffe in iirogit'ssive muscular 
atrophy, 1028. 

in syringomyelia, 1()04, 1 (Kk 7. 
in ulnar paralysis. 1047. 

SUCCUlente in syringomyelia, 1005. 
Maintenance diet for dialx^tes, 414. 

Maize, diseased, as cause of jK'Ungra, 449. 
Mai de la rosa, 449. 

del sole, 449. 

Malaise, toxamiie, .70. 

Malaria, 220-225. 

icstivo-autimuial. 222. 

{etiology, 220, 22 1 . 
lauiign, 222. 

hlackwater fever in relation to, 225. 
cerebral forms of malignant, 223. 
choleraic form ot, 88. 
clinical ty|>es of, 222, 223;. 
e(*mplication.s and sequelso of. 223. 
diagnosis of, 223. 
malignant, 222. 
parasite, human phase of, 220. 
mosquito phase of, 220, 221. 
staining of, 221. 
pathology of, 221. 222. 
j>eniieious, 222. 
pi\)gnosis of- 22,3. 
prophylaxis of, 223. 

(piartan, 222. 

Jxogers' method of (reatmciit of, 89 

sub- tertian, 222. 

sym[>toms of, 222. 223. 

therapy in general paralysis. 1452. 

treatment of, 223 225. 

types of pyrexia in, (>, 222, 223. 

ty])hoid {lud, (it). 

Malattia della miseria, 449. 

Malignant endocarditis. Sec Endocarditis, 
infective. 

oedema, 109. 
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Malignant pustule, loa 

prognosis of, 109. 
symptoms of, 109. 

Mallein reaction in relation to anaphylaxis, 
24. 

test for glanders, 121. 

Malta fever. See Undulant fever. 

Mandl’s solution, 497. 

Mania, 1717 1719. 
jBtiology of, 1717. 
course of, 1718. 
in lethargic encephalitis, 148. 
pathology of, 1717. 
prognosis of, 1718, 1719. 
symptoms of, 1717, 1718. 
treatment of, 1719. 
a potu, 1703. 

acute delirious. Sec Insanity, eon 
fusional, acute. 

Maniacal-depressive insanity, 1 71 9, 1 72(». 
Mar^liano's serum for tulx rculosis, 1 1 1 1 . 
Marie’s ataxy, 1520. 

Marmite a.s stimulant of leucocyte forma- 
tion, 231. 

Marmorek’s method of increasing viruleiur 
of strc'ptococci, 21. 
serum fur tulx^rculosis, 1111. 

Marriage in relation to syphilis, 200, 218. 
Marris’s atropine test for typhoid, 70. 
Massage in cardiac disease. 701. 

Mastitis in mumps, 288. 
in typhoid, 09. 

Mastoid symptoms in scarlet fevtu-. 257, 201. 
Masturbation in helx*phrc‘nia, 1730. 
in idiocy, 1739. 

in mental disorders of puberty, 1723. 
in relation to chronic rhinitis" 980. 
in relation to dementia pra^cox. 1 728. 
Maxwell’s fistulous disease of buttocks, 
182. 

Measles, 239-247. 
iutiology of, 240. 
age -incidence of, 240. 
and diphtheria, 210, 245, 247. 
and tuberculosis, 244. 
and whooping-cough, 244. 
cause of infection in, 240. 
complications of, 249, 250. 
congenital, 240. 
cough in, 241 , 242, 247. 
diagnosis of, 244, 245. 
enaiithem in, 241. 
epidemics of, 240. 

German, 247. A ml se^ Rubella, 
haemorrhagic typo of, 243. 
immunity after, 18, 240, 245. 
in relation to chicken-pjx, 278. 
incubation pemod in, 240, 241. 
infeotivity of, 240. 
lar^igitis in, 243, 247. 
notification of, 240. 
pathology of, 240. 
prodromal nishi's in, 240, 241. 


Measles^ prognosis of, 245. 

})rophylaxis of. 245, 24(>. 
pulmonary tyjK* of, 242, 245. 
quarantine after, 240. 
rush in, 240, 241, 242. 
stuusonal ineidtuiee of, 240. 
second attacks tif. 244. 
serum prophylaxis of. 210. 
symptoms of, 2-l<> 213. 
toxic tyix‘ of, 242, 24t). 
transmission of, 2-10. 
treatment of, 245 247. 
varieties of, 242. 243. 

Meat poisoning, 77. 3S7. 

Mechanical irritants, dennaiitis from, 
1293-12‘>5. 

Meckel’s diverticulum as cause of acutr 
inO-stinal obstruction, 003. 

Median nerve, U'sions of. 11)44 1010. 
paralysis, 10-14. 1045, 1040. 

Mediastinal abscess, 1 108 - 1170 . 
glands, enlarged, 1171-1173. 

ictiology and pathologv of, 1171. 
1172. 

diagnosis of, 1172. 1173. 
symptoms ot, 1 1 72. 
treatment of, 1173, 
in pueumoktiniosis. 1171. 
tulx'reular, 1171. 
new-growths, 1 1 73-1 J 75. 
diagnosis of, 1175. 
pn‘.ssure signs of, 1 J 74. 
symptoms of, 1174, 1175. 
treatment of, 1175 
syndrome, the, 1108, 1109. 

Me^astinitis, 1107 117 o. 
acute simple, 1 1 08. 
acute suppurative, i J 08 1 1 7o. 

(etiology of, 1108, 1 1 09. 
complications and sequeJa* of, 
1109. 

diagnosis of, 1 109, 1179. 
symptoms of, 1109. 
treatment of, 1179. 
chronic, 1179. 
indurative, 1170 

Mediastinum, carcinoma of the, 1 173. 
ev»ts of th(‘, 1170. 

(lis(wiso8 of the, 1107-1170. 
emj)hyseina of the, 1179, 1171. 
gangrene of, 1109, 1179. 
malignant tumours of tluj, 1173. 

pathology of, 1174. 
sareonia of the, 1 1 73. 
simple tumours of tlu\ 117.3. 

Mediterranean fever. See I uiduhmt fe v(u\ 
yellow fever, 31 1. 

Medulla, lesi(.)ns ol, in pohuiiiyelitis, 143. 

Megacolon in adults, 090. 

And ate Acluilasia of jH-dvi-ivetal and 
anal sphinctei-s. 

Mehnarto’s contra-toxin for tuberculosis, 
nil. 



INDEX 1821 


Meibomian cyst, varr’ini' trontmiMil of. I 
4:t. ’ 

Moinirki* n'liction in *^v|)hilis, 

Melsena in <’Hn( «‘r of tfio stomacli. o.i.’J. 
in cirrliosis of li\a'r, 
in (liio<!cnal ulrcr, ol7. 
in ulccr\ o4.-) 

in portal t li roni lM>.sis, lir>() 

Melsena neonatorum, 7;io. 

Melancholia, I7i:i 1717 

a‘tiolo).fy of. 17l!l. 

.‘linical ty]«'s of, 1 7 I !V 
i'()\irs4‘ of. 1 7 1 o, 171 *■*, 
prognosis of, 1 7 1 Ti. 
siniplo. I7l:i. 1714. 
t rnatnnM^t of. 1 7 U), 1717. 
witli aiiitation. 1717. 
with (l(‘lusi(ais. 1 7 I 
wilii stupor, I7ir>. 

Melania libertina in relation to chavu’ 
chiasis, .441 . 

in n-latir»n tri f»a ra ironiiinasi'< .440. 

Melanoderinia, I 'iHI. 

Melanuria, 1 ls7 

tost foj‘, 1 1 'S7. 

Melanuric fever. Sir BlackwatiT fovcr. 
Melioidosis, I2i‘ 

Melitin test in diaLOiosis of undnlant fovcr, 
174. 

Membrane in aouta touNillitis, 4H4, 49.7. 
in iliphthoria, 9 l\ 94. 94. 9o. 97, t>9. 49.7. 
in miir'o-inoinhranous (ioJifis, characfors 
of. r)S7. .7SM. 

in \'in('(‘nt's angina, ItS. 4f>S. 
of thrush. 489. 

on throat in .scarh't fovor, i*.7.4. 

Memory, (‘ulianccd, in mania. 1971. 

loss of, in losions of (•()r[)us (•.illoMUin. 
1401’. 

M6nibre’s disease, 1489. 1490. 
a'liolo^v of, 1489. 
in lymphocytic louk.auniH. 7:20. 
pi’ognosis of. I .‘kK). 
symptoms of, 1489. 
treatment of, l.SlK't. 

Meningeal syphilis, 1487. 
tumours in relation to cornpn'.ssion of 
eord. 1.791, 1791’. 

Meningism, ML’. 1441. 
and toxaunia, 192. 
fjom ga.stro-intestinal causes, 197. 
from intestinal worms, 197. 
in acute pneumocoia us infection, 194. 
Meningitis, 1440 1441. 
jvtiology of, 1442. 1444. 
basal, syphilitic, I48fl. 
cla.ssification of, 1444. 
epidemic cerebro-spinal. >sVe Cerehro- 
sfiinal fever 
gonococcal, 1448. 
in erymijiclas, 77. 

Influenzal, 144S. 
pneumococcal, 79. 1447. 1438. 


Meningitis pneumococcal, r erehro spinal 
fluid in, 1437. 
diagnosis of, 1448. 
in lobar jmeunionia. 1127. 1128. 
pathoUfgy of, 1447, 1448. 
syinjdoms of, 1448. 
post-basic, of infants, 1 77. 

due to meningf»cO(‘cu.H, 1.77 
mortality in, 178. 
pyogenic, 1448, 1439. 
bactiuiology of, 1448. 

♦liagnosis of, 1449. 
pathology of, 144H, I4‘,i9. 
treatment (d, 1449. 
rheumatic, 1 441 . 

septic, fn)in sinus thrombosis. 994. 
serosa circumscripta, 1792. 
serous, 1441 

suppurative, from boni- diseasi . 1448,1449. 
syphilitic, 1449. 1449. 
adult. 1440. 

ee-ebn* s]unal tluifl in. 1440. 
infantile. 1440, 
p.'tthology of. 1449. 1440. 
sym[>toms of. 144t). 1441. 
treatnumt of, 1441. 
tuberculous, n»7. 199. 1144 1447. 

.1 / // .«-. 'Tu beieiiloiis meniniiitis. 

typhoid, 1441. 
vertical, syphilitic. 1489. 

Meningococci, actiott of intratheenl inj'-. - 
tions of serum on, 2 1 . 

(Jordon’.s grou])ingof. 29. 174. 
Meningococcus, 172. 174. 
eaiTiers. " lO. 172. 1.74. 
infections. «cnnu treatment of, 47. 
meningitis, ( ( n'bro spinal fluid in. H>0. 
.serum reactions of the. 174. 
typ(*s of th(\ 174. 

Menlngo-myelitir, syphilitic. 1487. 14ss, 
Meningo-typhoid variety of typhoid fever, 
99. 

Menopause, changes in Ixxly fat at. 429 
in relation to mental disoixlors. 1727. 
Menorrhagia in byx>eHhyroidism, 492. 

in purpur’H h.'rmorrhagiea. 728. 
Menstrual disturbances in chlorosis. 717. 
in heart disease, 774. 
in mania. 1 718, 
in melancholia, 1714. 
in myxtedema, 497. 

Menstruation in relation to mental dis('as(>, 
1724. 1725. 
vicarious, 99(>, 1072. 

Mental changes in neurasthenia, 1786, J787. 
condition in cretinism, 499. 

Detieienev Act (1913), 1747. 

(1927). 1747. 1748. 
definition of, 1747. 

depression and apathy in sea-sickness, 

j 479. 

i in Raynaud’s disease, 979. 
j disoitler and syphilis, 1709, 1710. 
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Mental disorders assDciatcil witli ai-ut^ 
anterior poliomyelitis, 144. 
aorti<; ineompetenco, 841. 

(ierebral (lij)logia, 1470, 1477, 1478. 
oerebral vascular lesions, 1747, 1748. 
child- beariiijj;, 1725-1727. 
chronic alcoholism, 1105, liOO. 
congenital heart disease, 897. 
dementia prsecox, 1728, 1729. 
diseases of endocrine glands, 1721. 
1722. 

disseminate sclerosis, 1510. 
epilepsy, 1539. 1540, 1541, 1710, 
1711. 

exophthalmic goitix^ 1721, 1722. 
following encephalitis lethargica, 
" 1710. 

general para lysis of the insane, 1491. 
heart failure, 754. 
hyperthyroidism, 401, 402. 
hysteria, 1575, 1577. 
infantile hemi])h‘gia, 1481. 
intracranial tumour, 1412. 
intracranial tumours, granuloinata 
and aneurysm. 1709. 
lesion of prefrontal lol>e.s, 1400. 
lethargic enciephalitis, 148, 151. 
menopause, 1725, 
menstruation, 1724. 1725. 
rayxf edema, 407, 1721. 
parturition, 1720, 1727. 
pellagra, 451, 1709. 

|)ituitary gland changes, 1722. 
pregnancy, 1725, 1720. 
imberty, 1722 1724. 
puerjierium, 1720, 1727. 

.sea-sickness, 357. 
senility, 1745-1747. 
sexual life, 1722-1725. 

South American trypanosomiasis, 
237. 

tricuspid incomjx’itcncc, 854. 
typhoid, 09. 
typhus fever, 285. 
classification of, 1693, 1094. 
divergent views on causes of, 1093. 
effects of rapid aviation ascents, 353, 
354. 

outlook in siinjilc; melancholia, 1713 
1714. 

states in relation to blootl -pressure. 907, 
969, 970. 

therai)y in ancient times, 1092. 

Meralgia paraesthetica, 1049. 

Mercurial inunction for (•erebi'o-spiual 
syphilis, 1489. 
for syphilis, 212. 
poisoning, chronic, 370-372. 
aetiology of, 370. 371. 
symptoms of, 371. 
trades liable to, 371. 
treatment of, 372. 
ulceration of colon in, 371, 5(M). 


I Mercurial preparations for tnatuunt of 

.syphilis, 2 12. 

methods of adminisl ration ol, 212, 
213, 210, 218. 
in syj)hilis, oral us(‘, 212. 
stomatitis, 213. 371, 490. 

Mercurochrome, intravenous, in seplit'a'inia, 

53. 

Mercury biniodide, suIk utaneous, for emu - 
bro-spinal syphilis, 1489. 
eruptions, 371, 1284. 

ini ramu.scular use of, in cen'bro-sjiinal 
sy})hilis. 148t). 
toxic effects of, 213, 214. 
vapour lamp, US(^ of, in the treat mci»( of 
rick(‘ts, 440. 

Merycism, 524. 

Mesaortitis in nffation to aneurysm. 917. 
syphilitic, 192, 937, 947. 

Mesenteric cysts, 091, 092. 
glands, affect i(nis of. in tiihei'mjhtns 
]n‘ritonitis, 087. (>88. 090. 
t ulx*rculous, pai'otitis in, 493. 
lymph glands, !(‘sions of, in typhoid, 03. 

Meso-cardia, 894, tioo. 

Metabolism, basal. 3{KS 400, 428. 429. 
in relation to obesity. 429. 
thyroid in ludation to, 398, 400. 
dis(‘as(‘s of, 398 431. 

(dfects of fevt^r on, 8. 

effects of JiyiMuthyroidisni on, 429, 402, 

in nffation to epilepsy, 1529. 

in relation to fever, 0, 7. 

low basal, in cretins, 40!). 

])art of liver in, 379, 380. 
sex glands in relation to. 429. 

Metagonimus yokagawai, 331. 

Metallic tinkling, 985. 

in pneumothorax, 1100. 

Metarsenobillon in syphili.s, 207. 

Metastatic abscesses in pya nda, 52. 

Metazoan parasites, diseases due to, 329 
347. 

MetchnikofT’s prophylactic cream against 
syphilis, 205. 

MetchnikolT and Bordet*s e.\(M!riment (»n 

cholera vibrios, 22. 

Meteorism in acute, jsu itonitis, 079. 080. 
in lobar jineumonia, 1127. 
in typhoid, 07. 

Methaemoglobin in urine. 1 185. 
MethaBmoglobinaemia. AVc Knterogc nous 

c^yanosis. 

Microcephalic type of idiocy, 1 74 1 . 

Micrococcus castellanii, 131 5. 
catarrhalls in acute tracheitis, 1022. 
in broncho pneumonia, 1132. 
in catarrhal rhinitis, 985. 
in relation to inffuenza, 123. 
infectivity of, 1 3. 
lanceolatus. *SVr Pneurmxjoeens. 
melitensis, 172, 173. 
para-melitensis, 173. 



INDEX 


1823 


Micrococcus rheumatious, 

Micromelia foetalis, 1 2(JH. 

Micro-organisms in n liition pyu xia, 

<i, 7. 

Microphages, ir». 

Microsporon audouinl, 1 
furfur, ]:il4. 
minutissimum, i:iir>. 

Micturition, of, in unox;i‘ini:», 

;ir>4. 

Migraine, 1 547 1551. 

aetiology of, 15t7, 151S. 

(UajQ;no.sLs of. 1550. 
facial paralysi.s in. 1550 . 

KymptorriH of, 154S l5r>o. 
thcoric.s aa to, 1 547, 1 54 
treatment of, 1550, 1551. 

Mikulicz’s syndrome, 705, 7 o t 
pathology of, 704. 
symptoms of, 70,5, 7o4. 
treatment of, 704. 
ty]K*s of, 705, 104. 

Miliaria, rheumatic, 205. 
rubra, I27(i. 1289. 

Miliary tuberculosis, acute. *s>e (Jem ral 

tulwrculoHis. 

Milium, 1557. 

Milk a.s (taiLse of bacterial food poi.soiiing, 

585. 

as traiiHinitting agent in s<'arlet fever. 

251,585. 

}us vehicle of t y])hoid iufeetioii, 02, 585. 
harmful in eoli iiifecdioiis, 85. 

in epidemic diarrluea of children, 577. 
in relation to di])htheria iiih-etion, 585. 
in relation to tuben ular infection, ill, 
I Hi, 595. 

.spots in {pericardium, 877. 

Millar’s asthma, 098. 

Milroy’s disease, 980, 981 . 
letiology of, 980. 

Hymptoms of, 980, 981. 

Mimesis, 1405. 

Mites in relation to IsuUugamushi fever, 
519. 

Mitral disease, <loubl<-, 850, 851. 

liability to other diseases in, 855. 
})rognosis of, 757. 

sympUmis of eardiae failure in, 75t». 
regurgitation, 848 8r>o. 
letiology of. 848. 
diagnosis of, 849, 850. 
murmur in, 849. 
prognosis of, 757, 85)0. 

{)ulse in, 848, 849. 

8ym{>toms of, 848, 849. 
thrombosis in, 901. 
stenosis, 844 848. 
aitiology of, 844. 
and regurgitation, 850. 851. 
diagnosis of, 847, 848. 
dilatation of left aiirieh' in, 850. 
eleetro-cardiogram of, 920, 921. 


Mitral stenosis, liaemoptysts in, 844. 

^ hyjx'rtrophy of left auricle in, 850. 
of right ventricle in, 850. 
of left v(‘ntriele in, 857. 
murmurs in, 846, 847. 

{pathohpgy of, 844. 

{)rognosis of, 757, 848. 
pulse in, 845. 

surgical treatment of, H5r». 
symptoms of, 844-847. 
thrombosis in, 901. 
systolic murmur, significance of, 850. 
Moebius’ sign in hyfK rtliyroidjsm, 462. 
Moles, 1500. 

Mollgaard’s sanocrysin treatment of pul- 
monary tulx'Tculosis, 1 1 10. 

Mollities ossium, 120(4-1 208. ^ 

Molluscum contaglosum, 1 554. 1 355. 
flbrosum, 1558. 

Monckeberg’s degeneration, 955, 942, 945. 
Mongol type of idoicy, 1 74 o. 

Mononucleosis, infectious, 29(t 
Monoplegia, hysterical, 1580. 

in migraine. 1550. 

Moogrol in le])rosy, 1 1 9. 

Moon’s teeth, 205. 

Moore’s method of treatment of aneurysm, 

955. 950. 

Moral effects of morphine habit, 1 7 <h;. 

imbecility, 1742. 1745. 

Morbim, 259. 

And see Mea.sles. 

Morbus caducens, 1555. 
coeruleus, 897. 

maculOSUS of Werlhnf. S(( Purpura 
haunorrhagica. 

Morphine, u.se and ahus(‘ of, in {K-ritonitis, 
085. 084. 

vulm‘ of. in angina pt'ctoris, 91 1 . 

Morphinomania, 17o5^-1708. 

aetiology of. 1700. 
diagnosis of. 1707. 
prognosis of, 1707. 
symptoms of, 1700, 1707. 
treatment of, 1707, 1708. 

Morphoea. ^ce Sclerodermia, locali8(‘d. 
Morvan’s disease, 1277. looo. l<)07. 

anaesthesia in, 1277. 

Mosquito worm, tlu , 545. 

Mosquitoes as conveyers of mosquito worm, 
545. 

in relation to dengue, 510. 

in relation to filaiiasis, 557. 

ill relation to malarial infection, 220, 221 . 

in relation to yellow fever, 512, 515, 514. 

measures for control and destruction of. 

225,514,317,337. 
of malaria, the, 221. 

Mossy foot, 324, 325. 

Motor area, lesions of, localising signs of, 
1400, 1401. 

Mottling, sub-cut ie ular. in ty{phu.s, 284. 

Mountain sickness. Anoxa niia. 



1824 


INDEX 


Moure’s operation, 998. 

Mouth affections in syphilis, 1 98, 290. 

diseasoH of the, 484-494. 
tertiary syphilitic lesions of. 202. 
Mouth-breathing in adenoids, 999. 
in relation tn bronchitis, 1033. 
risks of, 1023. 

Movements, |X‘rvcrse. in cen bral diph^gia, 
1477. 

Mucor mucedo infecting lungs, 1116. 

Mucous colitis. »sVc (kiUtis. muco-nn in- 
braiions. 
patches, 1 98. 

in congenital syphilis, 204. 
of larynx. 1008. 
plaques, 503. 

Mucus in stools, diagnostic iin|H>rtan<‘e of, 
.58(). 5S7. 

in stools in miHio-nu'inbranoiis colitis. 

,587, ,5S8. 
r61e of, 527, 587. 

Mulford’s anti -anthrax serum. 36. 

Multiple idiopathic sarcoma of Kaposi, 1 358. 
Mumps, 287, 
aetiology of, 287. 
age-incidence of, 287. 
eomplications of, 288. 289. 
d(*ticieiit salivary secretion in, 49*1. 
diagnosis of. 28?). 290. 
immunity after. 289. 
infcctivity c»f. 287. 290. 

])Mncrcatitis in, (>64. 065. 
pathology of. 287. 
quarantine after. 290. 
symptoms of, 287, 288. 
tr(‘atment of, 290. 

Murexide test for urie acid, 424. 

Murmurs, cardiac, characters of. in relation 
to diagnosis, 822, 823. 
card i u - pu I m(.)i i ary, 8 2* t ). 
diastolic, 842, 840, 852, 853. 
heemic, 839. 

in acute endocarditis, 822. 
in adhesive pericaiditLs, 884. 
in aortic aneurysm, 953, 9.54. 
in aortic incomjx'tenco, 842. 
in aortic stenosis, 838. 
in congenital heart discas(‘, 898. 899, 900. 
in hypert hyroidism, 40J. 
in infarction of heart, 861 . 
in infective endocarditis, 827. 
in mitral regurgitation, 849, 
in mitral stenosis, 846, 847. 
in pulmonary incompdence, 852. 
in tricuspid incompetence, 8,55. 
in tricuspid stenosis, 85*1. 
pre-systolic, 846, 847, 853. 
signi/icance of, 822, 823. , 

systolic, 838, 839, 842, 847, 849, 855. ! 

Musca luteola, 344. ' 

Muscle, Zenker’s vitreous degeneration of, 
in typhoid, 63. 

Muscles, affections of, in tyi)hoid, 69. 


Muscles, fatty degeneration of, in pffio- 
iny(‘ litis. 137. 

stiffness and temh'rness of. in triehiniasis, 
338. 
tone of. 2. 

treatment of aff(‘cled. in pdiomyelitis. 

142. 

voluntary, inflammation of, 1260, 1261. 
weight of, 2. 

Muscular activity as sourt^e of heat. 2. 
atrophy in aeute poliomyelitis, 137. 139. 
in iMn’ilx^ri. 447, 44 8. 
in cervical ribs. 1057. 
in (’harcot Maric-4'onth diseaH<‘, 10*17. 
I 0*18. 

in cirriiosis of liver, 037. 
in dystrophia myotonif a. 1)575. 
in hamiabunyelia, 1012. 
in lead neuritis, 1 001 . 
in h'prosy, IIS. 

in progressive nuiscnla r at roph\'. I)i27, 
1)52 8. I);2‘). 1)530. 1)5:1!. 
in syringomye lia. 1 0))4, 1 (5) >5. 

of children, progressive spinal, 1)539 

DUI. 

progressive, niter ]K)li(»myc]if M2, 

. I ad ■•<('( I Progressive' in use'ida :■ a I ropliy. 
changes in tla* myopathit'S. 1)58)5 
cramps in tetany! DiT!*. 
dystrophy, 1(5S)5 1)590. 
tyj»<*s (4. I)5,S)I. 

hyp'ertonicity in Sjuistic ]»aia])lc‘;ia. 1593. 
hypotonUS in interstitial neuritis. 1)552. 
in tabes, I4t)8, 

rigidity in cerebral di[)I(‘gia 1477. 
in myotonia cfingenita. It>73. 
in paralysis a gi tans, 1523. 1524, 1525. 
weakness at high altitude's, 3.54. 
in amyoteinia congenita, 1)590. 
in myasthenia gravi.K, 1)182, 1)58:1. 
in paralxsi'^ agitans, 1524. 
in j)seijdo-hv]K‘rt rojihie* paralysis. 
1687. 

Musculo-cutaneous nerve, h sious ot. h>4H. 
Musculo-spiral nerve, anatomy ami [*hysio 
logy of. J04:i. 
lesions e)f. lOt.*!. 
paralysis of, Dll.l. |)>44. 

Mushroom poisoning, .383. 

Mussels as eausei of baebirial fofiel -poise >n 
ing, :i87. 

as source' (»f iiiteetion in tyfihoid. 02. 
]K)is(jning by :iS3. 

Mustard gas as ('ause of dermatitis. 1285. 
in relation to bronchitis. 103?). 
traedicilis caused bv, 1023. 

Mutism, hysterical, 14)52, J.578. 

treatment e)f. 158,5. 

Myalgia, 1259. 

in trie liiniasis. 338. 
varie'ties of. 1259. 

Myasthenia gravis 1 08 1 1684. 

etiology of, 1681. 
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Myasthenia gravis, coui^k* and i)roffnoRia of, 
1684. 

diagnoRis of, 1683, 1684. 
ophthalmoplegia in, 1 378. 
pathology of, 1681. 
pharyngeal paralysis in, 1362. 
s 3 miptoinH of, 1682, 1683. 
trt'atment of, 1684. 
in Addison’s disease. 456. 

Mycetoma, 180 , 181. 
a3tiolog3^ of, ISO. 
diagnosis of, 181. 
pathology of, ISO. 
pwgnosis of. 181. 

'symptoms of, 180. ISl. 
irciutiiKMil of. 1 8J . 

Mycoses, the. 176. 

the pulmonary, 1113 1116 

Mycosis fungoides, 1352, 1353 

Mydaleine, a ])tomnine body 3S6». 

Myelin kidney, the. 1164. 

Myelitis, a< ut<‘ sy|)hilitic, 1487. 
funicular-, 1617. 

Myelocytes, 705. 

Myelomalacia, Hi 14, 1615. 

as t<*rminal irhenoimuion in progn-ssive 
flist'ast's. 1615. 
from jrressure, 1614. 1615 
ti’om traumatism, Hil4. 
inllammatory condititars causing. 1615. 

Myelopathic polycythsemia, 7o7 

Myiasis, 342 344. 

(lei-mal. 342-344. 
intestinal. 344. 

Myocardial degeneration, atherdma in re 
latioii to, 641. 

in relation to angina ]M‘ctorJs, tH>6, !K>6 
failure in typhoid. tiS. 

Myocarditis, acute, 857 stMi. 

.-etiology of, 857. 
diagnosis of, 856. 
pathology of. 857. 
pr-ognosis of. 856. Stio. 
symptoms of, 857 856. 
chronic interstitial, 867 866 
jetiology of. 867. 
diagnosis of, 868, H66. 
pathology of. 867, S6S. 
progno.sis of. 866. 
symptoms tif. 868. 
treatment of, 86)6. 
diphtherial, 857. 858, S56 
influenzal, S5S, S56. 
rheumatic, 265, 857. 
suppurative, 857. 
toxic, 5 1 . 
tuberculous, 857. 
varieties of, 857. 

Myocardium, abscesHt^s in. 857. 
affections of in typhoid 63, 68. 
alfectiorrs of the, importance of, 856. 
and coronary arteries, dist^ases of the, 
856 876. 

1^5 


Myocardium, chronic disease of. 862 866. 
degeneration of, in coronary disease, 860. 
effect of diphtheria on, 92, f)6. 
fatty degeneration of the. 864-867. 
cetiology of, 864. 
diagnosis of, 866. 
pathology of, 864, 865. 
prognosis of. 866, 867. 
symptoms of, 865, 866. 
infiltration of, 862 864. 
adiology of. 862. 
diagnosis oT, 863. 

])athology of. 862, 863. 
prognosis of, 863. 
symptoms of. 863. 
treatment of, 863, 864. 
fibrosis of, 867. 

im ])ortan(-e of condition of, in ju-ognosis, 
757. 

in aortic incompetence 831). 844. 

•syphilis of, 888. 889. 

Myoclonus, 1561 15()3. 
adiology of, 1561, 15(52. 
course and prognosis of. 1563. 
diasmosis of. 1562. 1563. 

(‘pilepti(\ 1532. 15lj2. 
symptoms of. 15(52. 
treatment of, I5t>3 
Unverricht’s, 1541. 

Myoidema, 1 KM). 

Myokimia, 1562. 1632. 

Myoma of skin, 135.s. 

Myomalacia cordis, iMl. 

Myopathic atrophy, 1(586 

ty[H->' of. H)86. 

face, 1(575 

Myopathies, tlu-. 1686 I6t)0. 

a'tio’ogy of. 1686. 1687. 

Myopathy, agiologv of various tv]>t\s of 
1(5SS. ]6H!). 
diagnosis of. 16S9. 

])rognosis of, 1690. 
symptoms of, H5S0. 
tn^atnient of, Hi'.H). 

Myosalvarsan m syphilis. 207. 

Myosls, <liagnostif .signiticaiii-e of. 1378. 

pontine, 1464. 

Myositis, 126:). l:!6i. 

fibmus, in alcoholic neuritis. 16(52. 
non-su}>pui*ative, 12(51. 
ossificans progressiva, 12(5 1 
suppiimti'.'c, 12(50, 12(51. 

Myotonia, i-elation of tetany to, 1678. 
atrophica, 1674. 

Atid aee Dystniphia myotoniea. 

congenita, 1(572, 1673. 

.etiology of, 1672. 
pathology of, 1672, 1673 
symptoms of, 1673 
treatment of, 1673. 

Myotonic reaction of Erb, 1(573. 1675. 
Mysophobia, 1568. 

Myxeedema, 466 4 (is. 
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MyxcBdema, wtiology ol. 4(»(i. 
age-incidence of, 4t)(). 
diagnosis of. 467, 468. 
pathology of, 466. 467. 
prognosis of, 468. 
sex-incidenoe of. 46t» 
symptoms of, 467. 
treatment of, 468. 

A nd .sec Ilypothroidisni 

Nsevi, 1359, 1360 . 

(‘apillary, 1359. 
caveiTions, 1359. 
hyp^rkeratotic. l3rK> 
linear. 1360. 
lymphatic. 1360. 
pigmentary, 1 360. 
stellate, 1359. 
treatment ol, 136(». 
vascular. 1359. 

Naevo-carcinoma, 13t)0. 

Nagana, 233. 

Nails, affections of. in congc'iiita! svf)liili.’' 
204. ■ 

alfections ol. in hypertrophic- [)iilinonat \ 
art:hro]Kithy, 1263. 
alfections of, in syphilis. 197. 198, 
eczema of, 1290. 
favus of the, 1314. 
in chronic arsenical poisoning, 369, 
lesions of. due to arsenic. 1321 
reeded, in hysteria, 1581. 
ringwonn oi the, 1313. 

.symptoms of. 131.3, 
treatment of. 1313. 

Naja tripudians fc (jbra), 345. 

Narcolepsy, 1.546, 1547. 

after encephalitis lethargica. 1.54 7. 

Nares, plngging the, 991. 

Nasal causes of asthma, 105<i 
diphtheria, 9."). 99. 99o. 
douching, 9S7. oss. 
feeding, 17J(i. 

irritation in intrac lanial tumom . 14 12. 
obstruction frojn adenoids, 999. 
septum, an gio- fibroma of the, 990. 997. 
idio])athi<- [perforation of, 98.S. 

Nascent iodine treatment of na.^aJ lulx i. u 
lo.sis, 997. 

of ])ulmonary tulxirculosis. 1 1 lo. 

Naso-pharyngitis, chronic, vafcine treat 
ment of. 36. 

Naso-pharynx, diseases of the. 998-lOOJ. 
tumours of, TOOL 

Nauheim exercises for fatty hear!, 864. 

treatment of caiTliar di.sease. 761. 

Nausea, 530. 
aetiology of, 530. 
hysterical, 530. 
in pregnancy, 530. 

Necator americanus as human parasite. 
339. 

Neck, actinomycosis affecting, 178. 


Necrosis of tissue as restilt of Imcteri.vl 
infection, 13. 

Negativism in catatonia, 1730, 17.31. 

in hebe])lu('nia, 1730. 

Negri bodies specific to mbies. 307. 

Negroes, rarity of chorea among, 1 55 1 . 

sickle-celled anaemia in, 716. 

Nematodes, cliseasos due to, 33f> -342. 
Neo-arsphenamine, 207. 

Neokharsivan, 207. 

Neosalvarsan, 207 

nieflu>d ol administration of. 207, 209, 
211, 21(). 217. 218. 

Neostam in kaln -azar, 231. 

Nephrectomy in fcnal tnbnculo.sis, J2J7. 

]22cS. 

in unilateral }iy<Ir<)ii(‘|)ho>HiM, 1232. 
Nephritis, 1192 1211. 
acute, 1195-12(M1. 
a'tiology of. 1 195. 1 19<». 
complications of. 1197. 1198. 

<liagno.sia of, 1 1 98. 
e]>idemic form of, II 9ti. 

]>athology of, 1 MIO, 1197. 
prognosis of, 1 1 98. 
symptoms of. 1 197. 
toxic factors in, 1196. 
treatment of, 1198-1200. 
chronic interstitial, 1207 1211. 

.etiology of, 1207. 
complicatons of, 1209. 
diagno.sis of. 12()!>. 

}>athol()gy of, 1207. I20S. 

[Prognosis of, 1209. 

.sym|)toms of, 1208. 1209. 
tr(‘atmcnt of, 1209 1211. 
chronic parenchymatous, 12 <k) 1202 . 

{etiology of, 1201. 
pathology of, 1201, 1202. 

Hym])tom8 of, 1202. 

( hissification (pf, 1192, 1193. 
from use of Tncrciii y, 2J3, 214. 
glomerular, in iipfer-tiye eudocrtnlit is. 
828. 

hsemorrhagic, in ghinduhu fc 
high blood-jPiessnre in, !Lo. 
erysiypelas, 5t). 
lead poisoning. 375. 
mercurial j)ois(Pning, 371. 
ndation to {ptherorniP. 94 I. 
typhoid. 63, 68. 

lowered chloride excretion in, I L 
nausea in, 530. 
fpericarditis in, 877. 

pneumococcal, 5<». 

{pruritus in, 1277. 

r(‘inil elements involved in, 1192, 1195. 
scarlatinal, 252, 258, 262, 2(M, 1198. 
skin diseases in itplation to. 1 1‘k), 
Nephroptosis, 1236. 

Nephrosis, 1194. 

Nephro-typhoid variety of typhoid fever, 

66 . 
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Nerve, auditory, i:{86. 

cervical sympathetic, paralysis of. 
changes in beriberi, 447. 

< ochlear. See Nerve, ajiditoi v. 

( lev’^euth, affections of the. 

anatomy and filiysiology of. I 'AWA. 
facial. AVeeNei-ve. sev^Mith, 
fifth, 1380, 1381 

syiiiptoms of lesions of, 1380, 1381. 
tro])hic changes due to lesions of. 
1381. 

fourth, anatomy and jjhysiology of. 137.'). 
^loHHO-pharyngeal. See Nerve, ninth, 
bypoglossat, affections of the, 1304. 

anatomy and physiology of. 1304. 
ninth, affections of, 1391. 

anatomy and phy.siology of, 1301 . 
roots and nerve trunks, local lesions «»f. 
1641-1051. 

treatment of, 16.50. 1661. 

■seventh, anatomy and physiology <4. 
1381. 1382’. 

sixth, anatomy and pliysiology of. 1376. 
spinal accessory, affections of the. 1303 
1304. 

anatomy and ]>hysiology of, I30il. 
tenth, anatomy and f)hvsiologv of. 1301. 
1392. 

A nd see Vagns. 

third, anatomy and phsyiology of. 1376. 
trigeminal. See Nerve, fifth, 
t vvelfth, affections of the, 1394. 

anatomy and [>h ysiology of, 1394. 
vagus, anatomy and physiology of, 1391. 
1392. 

lesions of. 1392. 1393. 
vestibular, anatomy and pliysiologv of. 
l.'lSti. 

Nerves, cninial, affections of the, 1370 I391t. 
oculo-motor. affections of the, 1376-1370. 
poripheml, kvsions of tlie. 164r 1672. 
[iressuiv on. in aortic ancnrv.sm, 061. 062. 

Nerve-stretching, 1666 
Nerve-suture, 1660. 

Nervous complications of ( hi( ken |)ox. 2.sn 
»)f diphtheria, 06, 07. 
of intlucnza, 126, 
of mumps, 289. 
of scarlet fever, 269. 
of small-po.x, 271. 

conditions, «ai-diac symptoms in. 77S. 
779. 

dyspepsia, 632, 633. 

l^ons in African trypanosomiasis. 234 
in diphtheria, 93. 
in leprosy, 118, 
in jiellagra, 450. 
in poliomyelitis, 13(>, 137. 
in syphilis, 199. 

Avd see under Syphilis, 
symptoms in cancer of the (csophairus. 
514. 

in ce re bio-spinal fever, 164 158 
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Nervous symptoms in chronic alcoholism, 
365, 366. 

in cirrhosis of liver, 638. 
in hydrocephalus, 1422-1424. 
in hyperthyroidism, 461, 462. 
in fiemicious anaemia, 711. 
in pulmonary tuberculosis, 1097. 
in sleeping sicknes.s, 234. 
in South American trypanosomiasis, 
236, 237. 

in Bpirochaetosis ictero-luemorrhagica, 

185. 

in tyy>hoid, 63. 69. 
in whooping-cough, 132, 
in yellow fever. .314. 

system, affection.s of. in measles. 24.‘>. 
244. 

central, arterial supply of. 1441-1443. 
in relation to tempi^rature ivgula- 
tion, 4. 

veins of, 1443. 

<liscasesof the. 1370 1601. 
<ii8turban(*e8. in fever. 0. 
white matter of. special site of lesions 
of caisson dise^ase, 348. 351. 
Neuralgia, epileptiform. 1306. 
intercosOil. 1652. 
spasmodir, 13t>6. 
trigeminal, l38o, 1395, 1308. 
letiology of. 48S. 1396. 
coum: of, 1396. 
diagnosis of. 1396. 1397. 
symptoms of. 1395. 1396. 
treatment of. 1397. 1398. 

Neurasthenia, 1585 15 !n» 
adiology of. 1586. 

.-•ml movabl<' kidney. 12.38. 1239. 
and trench fever. 306. 
anorexia in, 529, 
atony of stomach in, 519. 
eourse and prognosis of, 1 580. 
diagnosis of. 1588, 1589. 
distinguished from psveha.st iienia, I,>8S 
I74S. 

(dcctnitherapy of, 15lk). 
gastric hyposem*etion in, 526. 529. 
gastric symptoms in. 532. 633. 
hydrotherapy of. 1500. 
in relation to miuo membranous colitis. 
.587. 

low blood -pressure in, IMiS. 
oxaluric crises in, 1190. 
prognosis of, 1589. 

.symptoms of, 1 586 -1588. 
traumatic, ITiSti. 
treatment of, 1589, 1590, 

Neurasthenic dyspepsia, 532. 5.33. 

pseudo-angina, 911. 

Neurine a ptomaine Ixxly, 386. 

Neuritis, alcoholic, 626, 1662, 1663. 
pathology of, 1662. 
symptoms of , 1662, 1663. 
anterior crural, 1648. 
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Neuritis, arsenical, 369, 1661, 1662. 
brachial, 1652, 1663. 
cervico-occipibal, 1652, 1653. 
diabetic, 1665, 1666. 

pathology of, 1665, 1666. 
symptoms of, 1666. 

diphtheritic. See Diphtheritic paralysis, 
in typhoid, 69. 
in undulant fever, 173 
interstitial, 1651-1656. 

course and prognosis of, 1 (i55. 
diagnosis of, 1652. 1653. 
pathology of, 1651, 1652. 

H'^nuptoms of, 1652 1655. 
treatment of, 1655, ]f>56. 
lead, 375, 1660. 1661. 

Aran-Diichenne ty})e of. J 6()0. 
brachial type of, 1661. 
pathology of, 1660. 
j)eroneal type of, 1661. 
symptoms of, 16(i(h l(i6l. 
wrist-drop type of, 16(i0, 1661. 
multiple diphtheritic, 1664. 
peripheral. See l^olyneuritis. 
radicular, 1652. 
l etro-bulbar, in diabetes. 411. 
treatment of, 16()6. 1667. 

Neuro-fibroma of skin, 1 35S. 
Neuro-fibrositis. Set Neuritis, intei-stitial. 
Neuroma, plexiform. of skin. 1 35S. 
Neuropathic oedema, 431. 

Neuro-recurrences after ai-H(*nolx'nzen(‘ 
remedies, 211, 215. 

Neuroses, vasomotor. 974-981. 

Neurotoxin, 22. 

Neurotoxins, snake, selective action of. 
345. 

Neurotropic virus of syphilis, 1 94 . 
Night-blindness in scurvy. 449, 441. 

Night starts in cardiac failure, 753, 774. 
sweats in ]mlnionary tul)eroulosis. 1995. 
1106. 

treatment of, 1113. 
tenors in adenoids, 1(X)9. 

Nipple, I’aget’s disease of the, 1355. 

Nipples, eczema of, 1289. 

Ninl bodies, disapj>earance of, in piogrc.s 
sive muscular atrophy, 1626. 
Nitritesin anginal attaelis. 919. 

in cardiac disease*, 771, 774. 

Nitrogen, saturation of tissues with, the 
essential in caisson di.seas<!, 348. 
solubility of, in fat, 348. 

Nitro-prUSSide test f or keton uria , 1188. 

Nits, 1316. 

Nocardia tenuis, 1315. 

Nocardiasis. See Actinomycosis. 

Nodal extra-systole, 789, 790. 
rhythm, 814. 

electro-caidiogram of, 935. 

Nodular circumscribed lipomatosis, 431. 
Nodules, fibrous, 1258. 
in chai)pa, 325. 


Nodules in skin in lyinjdiadenoma, 701, 702. 
rheumatic, 297. 

subcutaneous rheumatic, in children, 
296, 297, 819, 820. 

Noguchi’s discovery of spirochoete of 
yellow fever, 312. 

test for globulin in cerebro-spinal Huid, 
162. 

Noma, 491. 

in measles. 244. 247. 

Nominal deficiency, 1466. 

Nomograph, Boothby and Sandifejrd’.s. 
398. 399. 

“ Nona ” and en cephalitis lethargioa, 14t). 
Nose, affe(dions of, in glanders. 120, 121. 
diseases of the, 98.5-998. 
lesions of. in congenital syphilis, 204. 
lupus of the, 99(). 997. 
papilloma of, 997. 

.‘syphilis of the, 995. 996. 

.'syphilitic deformity of the, 995. 
tuberculosis of. 996, (t97. 
tumours of, 997, 998. 
ulcerations of, 995. 

Nosophobia, 1 750. 

Nothnagel’s syndrome, 1494. 
Novarsenobillon, 207. 

Nuclear ophthalmoplegia, 1377, 1378. 

Nucleic acid, a stimulant to leucocytt^si.s. 
53. 

Numbness of extremities iji 1* prosy, 1 1 s. 
Nurse’s contracture, 1678. 

Nutmeg liver, 625. 

Nyctalopia. See NiLdit-blindness. 
Nystagmus in acuU* ])olinniy(‘litis. 143. 
in ( ('relx'llar apo})lexy, 1453, 
in (terebellar lesions, 1404. 
in cerebral dij)lt*gia, 1477. 
in disseminate selert.-sis, 15)09. 
in Friedreich’s ata.vy. 1518. 
in hydrocephalus in child I'en, 1422. 142.3. 
in .Meniere’s disease, 1389. 
in .subacute combined deueneiution . 
1621 

in syringomyelia, IWHI. 
in trench fever, 305. 

Obesity, 428-430. 
jciioiogy of, 428. 

acute pancreatitis in lelation to. tiOl. 
665. 

diet in, 429, 4.30. 
heredity in. 428. 

in relation to di vt'rticuJa of the colon, 
597. 

influence of jiituitary on, 429. 

of thyroid in relation to, 429. 
pathology of, 428, 429. 
pineal gland hyjx^rirophy in relation to, 
476. 

pregnancy in relation to, 428. 
racial tendency to, 428. 
sex glands in relation to, 429. 
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Obesity, sex irvcidcnce id, 428. 

HituatioiiK of fat deposit in, 429. 
.suprarenal cortex in relation to, 4I>!1 
symptoms of, 429. 
treatment of, 429, 4:^0. 

Object-blindness, 1467. 

Oteessions in psychasthenia, 1749. 
Obstetrical paralyses, 1658 l6(i(). 
Obstruction, intestinal, acute. 602 -^>9 7. 
letiology of. (302-694. 
anatomy of, 60.7. 
diagnosis of, 606. (i07. 
pathology of, (>04, 605, 
prognosis of, (>07. 
sites of, 602. (>07, (>(34. 
symptoTiiR of, (»05, (‘>06. 
treatment of, 607. 
from (ueciil tulK'rculosis. 5tH. 
from lunholism of mesentc^ric art<*r\. 
965. 

in cancer of tie- colon, .‘iO.'i 
in diverticula of tlie colon, 599. 
in Hii'schspruiii.’ s discaijc. 601. 
in relation to llatuli'iiee. 

Obturator nerve, lesions of. I (il8. 

Occipital lobe, locali.-im.^ sign.s of lesioM.-^ <*f. 
1401, 1402, 

Occupation in relation to tulK?rculasis. 1 12. 
palsy, 1569. 

Ochronosis in alkaptonuria, 1 188. 
in carholui ia. I I S9. 

Ocular changes in arterial hypertrophy, 
945. 

disorientation, role of, in sea sickness. 
755. :}5(i. 

symptoms in aortic aniMU vsm, 951 . 
in chorea, 1 557. 
in niya.sthenia gravis, 1682. 
in RubacuO' i-ornbined degeneration. 
1621. 

in tuberculous meningitis, 1435, 1476. 
Oculogyric crises in lethargic encephalitis. 
149. 

Oculo-motor nerves, alTection.s of, 1375 
1379. 

paralysis from orbital pc^riostitis, 1376, 
1377. 

Oddi’s sphincter in relation to biliart 
('rises, (>60. 

Odor phthisious, 1094. 

Odour fi'om skin in measles, 242. 
in small pox, 269. 
from typhus patient, 284, 

(Edema, angio-neurotic, 978, 979. 
blue, in hysteria, 1581. 
glottidis, 978, 979, 1004. 

in acute nephritis, 1 197. l2(Kk 
ht^reditary. oee Milroy’s disease, 
in acute nephritis, 1197, 1198, 1199. 
in ansamia peeudo-leukremica infantum. 
724. 

in ascites, 693. 
in beriberi, 447. 


(Edema, in cardiac failure, 755, 758, 775. 
in chlorosis, 715. 

in chronic parenchymatous nephritis, 

1201 , 1202 . 

in cirrhosis of liver, 637. 
in Hirschsprung’s disease, 601. 
in lymphadenoma, 701. 
in pc^micious anaimia, 711. 
in scarlet fever, 250, 258. 
in secondary contracted kidiv^y, para- 
centesis for. 1200. 1207. 
in serum sickness, 30. 
in tubf^rculous peritonitLs, 689. 
in Irypaii.csomiasis fever, 234. 
indurated, of syphilitic sore, 193. 1 94. 
laryngis in erysijxdaH. 51. 
local, in subacute combim^l di genera- 
tion. 1()2 1 . 
neuropathic, 471 . 

of face and neck in mediastinal tumours, 
1174. 

of lar^mx. Scr Laryngiiis, (edematous. 

(Esophageal obstruction, 509. 

veins, haemorrhage from, in cirrhosis of 
livaT. 676. 

in splenic amemia. 777. 

(Esophagitis, ai ute. 512. 
a'lioloiry of. 512. 
symptoms of. 512. 
treatment ot. 512. 

< lironie. 512. 517. 

(Esophagostomiasis, 739. 

CEsophagostomum brumpti, 339. 

stephanostomum, 339. 

(Esophagus, cancer of tin , 513 51 (i. 
ihagno.-'i.' of. 515. 
pathology of, 517. 
prognosi.s of. 515. 
site.y for, 517. 
symptoms of. 517 515. 
treatment of, 515, 516. 
diseases of thi-. 5(H’>-516. 
diverticula of, 51 1, 512. 
nervous disorders of the, 506-510. 
spasm of the, ,506. 
aetiology of, 506. 
hy8te*rical. 506, 
stricture of the, 513. 

Oidiomycosis, 1313, 1314. 

Oidium albicans, the fungus of thrush. 489. 
Olfactory nerve and tract, the. 1371 , 1372. 
Oliguria in cholera, 88. 

Olive oil, value of, in treatment of gastric 
ulcer, 549, 551. 

Olivo-ponto-cerebeliar atrophy, 1521. 
Omodynia, 1259. 

Onchocerca csecutiens, 337. 

volvulus as a human parasite. 337. 
Onyalai, 326. 

Onychia, vaccine tri'afincnt of, 43. 

Ophidiasis, 745, 740. 

Ophthalmoplegia in lethargic encephalitis, 
148. 149. 151. 
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Ophthalmoplegia in migrainr, 15r)(). 
in syringomyelia, 1 (KKi. 
in tabes, 1499. 
nuclear, 1377, 1378. 

Ophthalmoscopic changes in optic atro]>ln . 
1373-1376. 

in|papilloedema, 1373. 
in syphilitic vascular disease, 937. 
938. 

examination, diagnostic importance of, 
1373, 1374, 

Opisthorchis sinensis, 331 . 

Opisthotonos in acute {xdioniyelitiH. 144. 
in cerebro-spiiial fever, 155. 
ill post-basie meningitis of infants, 157. 
of infants, eervical. Se.e Meningitis, 
post- basic, of infants. 
Oppenheim*s disease. >S>c Amyotonia ( <^1 
genita. 

.sign in spastic paraplegia. 1 594. 

Opsonic index, the, 17. 

in relation to vaccine therapv, IT 
34. 

to tubercle bacillus. J 15. 
theory of immunity. I 7. 

Opsonips, classification oi, 17. 

Optic atrophy, 1 373 137.T 
aetiology of, 1:>71. 
consecutive, 1374. 
diabetic. 1374. 
familial, 1374. 
in cerebral dipl(*gia, 1470. 
in disseminaU* sclerosis, 1510. 
in familial spastic paralysis. 1 523. 
in oxycephaly, 1269. 
in subacute combim'd degeneratu*n , 
1021. 

in syphilitic arteritis. 938. 
in tabes, 15(Xb 
primary, 1374. 

Iirogiiosis of. 1374. 1375. 
retrograde, 1374. 
secondary, 1374. 
syphilitic, 1374. 

chiasma, localisathui of lesions of, i4o;>. 
nerve, the, 1372. 

affections of the, 1372-1375. 
lesion of, in carotid hemiplegia, 1372. 
thalamus, lesions of, localising sipjs of, 
1403. 

Oral administration of immune sera, 29. 

10 vaccines, 31 , 48. 
sepsis, 484-489. 

as cause of diarrhaia. 51i9. 
as cause of cesophagitia, 512. 

JUS cause of parotitis, 493. 
in pyorrhma, 480. 
in relation to arthritis, 1252. 
in relation to chronic valvular disease. 
855. 

in lelaiion l<Mlental caiies, 488. 
in relation to gastric ulcer, 480, 487, 
.542, .54 3. 


Oral sepsis, piopl)ylaxis of, 485, 480. 
xerostomia a caust' of. 403. 

And see ryorrhoia alveolaris. 

Orbit, arterio-venous aneurysm of, 958. 

Orchitis in mumps, 288. 
in paratyphoid fever. 78. 
in smnll-pox. 271. 
in typhoid, 09. 
in typhus fever. 285. 
in iindulant fever. 173 
syphilitic, 202, 203. 

Oriental sore, 231. 232. 
u'tiology of. 231. 
diagnosis of, 231. 
pathology of, 231 . 

])jogno.si8 of, 231 . 
symptoms of. 231 . 
tn'atment of. 231. 232. 

Ornithodorus moubata, 1 88. 
savignyi, 1 88. 

Oroya fever, 319. 320. 
jetiology of, 319. 
diagnosis of. 320. 
path(*logy of, 319. 
piY'gnosis of, ,320. 

relationship f>f. to verruga iM riivdana. 
319. 320. 

symptoms of. 320. 
treatment of. 32o. 

Orpiment, 357. 

Orthopnoea in c ardiac failnic 753 

Oscol stibium in kala-azai, 231. 

Osier’s disease. Nec Polyc yth.emia. 

Osteitis deformans, i2b4.‘ I2fir>. 

:c( iology ol . 1 204 . 

<UagnosiH of. i2b4. 12t)5, 
cfTc'cts of Huj)rai‘cnul secredion on, 454 
])a11iology oi. 1204. 
symj)toms of, 1204. 
treatment of. 1205, 
rand ying, of alveolar procesHes. 480. 

Osteo-arthritis. See Arthritis, non-specitic 
infective*. 

-arthropathy, hvpc i trophic ])ulmonarv, 
1262-1204. 

.etiology of, 12t»2. 
diagnosis of. 1263, 1204. 
pathology of, 1263. 
symptoms of. 1203. 

Osteogenesis imperfecta, 1205. 

Osteoma of nose, 997. 

Osteomalacia, 1200-1268. 

.‘etiology and pathology of, 1200, 1267. 
symptoms of. 1267. 
treatmcint of, 1207, 1208. 

Osteo-myelitis, pyaemia in. 52. 
vacrciiK* treatment of, 44. 

-psathyrosls, 1265, 1200. 

Otitis m^la in diphtlreria, flS. 
in influenza. 125. 
ij> measles, 244. 
in pneumonia, 1 128. 
in relation to atrephic |•hinitiH, 989. 
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Otitis media m ft<*arlpt frvpr, 254. 25r>, 
257, 202, 205. 
in HTnall-pox, 127. 
j»neurno(;oc(;al, 50. 
srptic thrombosiB in, !)02. 

Rnppnrativo, in glandular fever, 201. 

in typlioid, 00. 
vaci'ine tr^‘,atment of, 45. 

Otorrhoea in Rcarlet fever, 202. 

Ovaries, dinea.HeH of, general etTeeta of, 4H5. 

internal aecretion of, 4H5. 

Ovaritis in mumpR, 288. 

Over-exertion as a eauHo of tetany, 1078. 
Overstrain in ndation to hyjv?rtrophy of 
iieart, S70, 875. 

of heart in relation to dilatation. 875. 
875. 

primary canliae. <>0l fK)5 
Overwork in ndation to confusivauil in 
sanity. 1005. 

in itdation to neurasthenia 1580. 

Oxalate of lime calculi, 1228. 1220. 

crystals in unm'. 1 100. 

Oxaluria, <-:nises of, 1 MHI. 

criMes of. 1 1 ‘.Ml, 1 220. 

Oxycephaly, 120!>. 

Oxygen deli' iem y. tdferi.s (il. 555. 5r>4. 
in e.firbon iiKHioxidt' poinoning. 57s. 
in eanliae failure.. 772. 
ill treatment of pneuinouia, 1 151. 
poisoning from compression, 548. 
under jin^ssure. toxicity of. 548. 5.')0. 
Oxyuriasis. I^nterobiasis. 

Oysters a.s eaiise of bacterial tood poison- 
ing. 5S7. 

Ill relation to tyiilend iidectitai. 02. 

585. 

Oza?na. s'm' ilhinitis. atropine. 

Pachydermia laryngis, HMUi, 1007. 
Pachymeningitis, 1452 . 

syphilitie. 1488. 

Paget’s disease, I 2 b 4 . 1205. 

And vre Osteitis deformana. 
of the nipple, 1555. 

Pain, eaixliae, eause.s of. 770. 
epigastric, in yellow fever. 515. 
in aece.saory sinus disease, 005. 004. 
in achalasia of jielvi-roetal and anal 
sph meters, 501. 
in iieute pleurisy, 1150. 
in anaimic dys^X'-psia, 555. 
in angina pectoris, 007. 
in aortic aneurysm, 950. 
in B. coli infections, 81, 82. 
in Bell’s paralysis, 1582. 1585 
in cancer of larynx, 1014. 
of the tesophagUH, 514. 
of stomach. 555. 
in caixliac failure, 755, 7 70. 
in cholera, 87, 88. 
in chronic gastritis. . »! I . 
in <',raft palsy, 1571. 


! Pain m diaphragmatic pleurisy, I 111. 

’ in distribution of fifth nerve, 158<J. 
in duodenal ulcer, 546. 
in erysipelas. 56. 
in erythromclalgia, 080. 
in gall-stones, 657, 658. 
in gastric ulcer, 544, 545. 
in herpes zoster, 1542. 
in infarction of heart, 861. 
in laryngeal perichondritis, 1005. 
in neurasthenia, 1587. 
in pancrt'atic calculi, 668. 
in pleurisy with effusion, 1145. 
in jmeumonia. 1124. 
in progrf'ssive muscular atrophy, 1627, 
in pseudo-anginM. Oil. 
in pulmonary ajioplexy. 1066. 
in pulmonary tul>erculosis. 1095, 
in pyelitis, 1222. 
in Raynaud’s di.seasc, 075. 
in relation to blood -pre.ssu re, 068. 
ill ndation to jaundice, 624. 
in renal colic, 1220. 
in sciatica, 1654. 
in sleeping sickness, 254. 
in suppurative mediastiiiitis, 1160. 
in auyipurative pylephlebitis^, 651. 
in syphilis of aorta, 880. 
in syphilis of liver, 642. 
in syringomyelia, 1604. 
in tic douloureux, 1505. i.:<06. 
in waterbrasli. 510. 

of heart disease, characteristics of. 755 
relief ot, 776. 
site of, 755. 

signiticancr of. in heart disease, 755. 
Pains in Ixick in small pox. 267. 

in back and liml>s in acute poliomyelitis. 
158. 

in dengue. 5i6. 
ill iiitluenza. 125, 12-1. 
in ivlap.sing fe\Tr. 187. 
in trench fever, 505. 
in typhus fever, 285. 
in limbs in caisson diseasi*, 551. 
in cere bro -spinal fever. 154. 
in 8curv55 458. 
in yaws, 219. 

|)eripheral. in lethargic encephaliti. . Ido 
pnecordial, in acute fierieartiitis, S7S 
882. 

in aortic disease. 857. 841. 
in cardiac overstrain, 902. 

Palate, arched, in adenoids, 009. 

in idiots and degenerates. 1740. 1745. 
paralysis of the, 506. 

of soft, diphtheritic, 1664. 
syphilitic perforation of, 202, .505. 
Palmar fascia, tibrositis of. 1250. 1260. 
Palpation of chest, 985. 

of intestines, methods of, 560, 561. 
Palpitation, 778. 770. 

;©tiology of. 778. 
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Palpitation in acute endocarditis, 82 1 . 
in cardiac failure, 753, 776. 
in hyperthyroidism, 461. 
in hypertrophy of heart, 871. 
in pericarditis, 878. 
in primary cardiac overstrain, 1102. 
symptoms, 778, 779. 

Palsy, craft, 1569-1573. 
occupation, 1569. 

Pancreas, diseases of the, 662-671. 
investigation of, 662-664. 
in relation to glycosuria. 406, 407. 
in relation to jaundice, 616. 
lesions of, in sprue, 580. 
malignant disease of the, 670, 671. 
retiology of, 670. 
pathology of, 670. 
prognosis of, 671. 
sex-incidence of, 670. 
symptoms of, 670. 671. 
sy])hiiis of the, 668. 

Pancreatic calculi, 668. 
diagnosis of, 668. 
pathology of, 6(»8. 
symjgoins of, 668. 
cysts, 669, 670. 

[etiology of. 669. 
nature of contents of, 6()9. 
pathology of, 669. 
symptoms (jf, 669, 670. 
ducts, anatomy of, 662, 66.3. 
dwarfism, 48l.‘ 

ferments in inU^stines and urine, ()(}3. 
Pancreatitis, acute, 664, 
aetiology of, 664. 
diagnosis oh 605. 
gall-stones in relation to, 664. 
path of iiifeetion in, 664. 
jjathology of, 664. 
prognosis of, 665. 
symptoms of, 664, 665. 
treatment of, 665. 
chronic, 666 668. 

[etiology and pathology of, 66(). 
diabetes as a result of, 666, 667. 
in relation to gall-stones, 658, 666, 667. 
jaundice in, 616. 
oxaluria in, 1190. 
path of infection in, 666. 
symptoms of, 666, 667. 
treatment of, 6()7, 668. 
in mumps, 288, 289. 

Panniculitis, 1258. 
treatment of, 1258. 

Panophthalmitis, sejrtic, from lesions of 
fifth nerve, 1381. 

Papillmdema, 1409-1411. 
and atrophy as complication of mumps, 
289.' 

conditions of occurrence of, 1410. 1411. 
in anaemia, 1411. 
in cerebral syphilis, 1410, 1486. 
in. cerebro-spinal fe ver, 155. 


Papilloedema in chloroma, 723. 
in chronic lead poisoning, 375. 
in intracranial tumour, 1409. 
in lethargic encephalitis, 149. 
in renal disease, 1410. 
in subacute combined degeneration, 
1621. 

in syringomyelia, 1606. 
in tul)erculou8 meningitis, 1435, 1436. 
in typhoid, 69. 

ophthalmoscopic api)ea!-auceH iii. j40!» 
1410, 1411. 

Papilloma of larynx, 1012. 
of pharynx, 505. 

Pappataci fever, 315. 

Papular rash of syphilis. 197. 

Paracentesis in ascites, (>9(>. 
in cancer of ix’sritoneum. 693 
in cirrhosis of liver, 639. 
in tuberculous jxMitonifis. ()91. 
pericardii, 882, 886. 
site for. 882. 

thoracis, indications for. 1147 
methods of, 11-17. 1 148. 
pulmonary (rderna in. 1063. 1 I lK. 

Paraesthesia, 1277. 
in neunisthenia, 1587. 
in sciatica, 1654. 

Paragonimiasis, 330. 331. 

of lungs, i J 19. 

symptoms of, 3li0, 331, 1119. 

Paragonimus dysentery, 330. 
westermanii, 330. 

Paragraphia, 146(). 

Parakeratosis, 1287. 

in psoria.sis, 1313. 

Paraylsis, acute ascending. See Landry's 
])aralysis. , 

advance of, in I^andry’s paralysis. 1669. 

1670. 

agitans, 1523 1526. 

[etiology of, 1523. 
course of, 1526. 
diagnosis of, 1525, 1526. 

])athoIogy of, 1523. 
prognosis of, 1526. 
symptoms of, 152^4-1525. 
treatment of, 1526. 

Bell’s, 1382-1384. 
ac'tiology of, 1382, 1383. 
course and prognosis of, 1 384. 
diapiosis of, 1383, 1384. 
facial contracture after, 1383, 1381 
symptoms of, 1383. 
treatment of, 1384. 
brachial plexus, 1642, 1643. 
crossed, 1404. 

diphtheritic, 96, 97, 103, 506. 1663-1665. 
familial periodic. See Familial ixmiodir- 
paralysis. 

spastic, 1522, 1523. 
flaccid, diagnosis of, 1579. 
in cerebro-spinal fever, 159. 
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PATalysis, flaccid, in l^mdry’s paraiysia, 

in progrewaive imisoular atropiiy, Jd2K. 
in acute ixiliomyelitis, 138, 139, 140, 141. 
in caiaaon cliscaHc, 351. 
in hydroccplialiiH in (diildron, 14:13. 
in leprosy, 118. 

in myasthenia gravis, 1082. 1083. 
in progn'ssive muscular atrophy, 1028, 
1029, 1030. 

labio-glosso-pharyngeal, 1029, 1030, 1031 
Landry's. Ntt l^mdry’s paralysis, 
laryngeal, 1010 1019, 1392, 1393. 
varudics of, 1010, 1017, 1392, 1393. 
..Ivid see Laryngeal paralysis, 
obstetrical, 1058-1000. 
oculo-motor, 1370 1 37S. 
ietiology of. 1377. 

of accommodation in diphtheria. JOO-4. 

<d cranial nerves in lethargic ence]>haliti.'^. 

148. 149. 

of deglutition luusclos, 6f)0. 
of sternornastoid, 1393. 
of tiajK'zius, 1393, 1394. 
pharyngeal, hilaU'ml. 1392. 
ral, 1.392. 

progressive bulbar, 1025 1029. 1030, 

1031. 

Todd’s, 1401, 145.1, 1530, 153{4 
Paralyses, toxiemic, .lo. 

Paramphistomiasis, 329. 

Paramyoclonus multiplex, i.itil- 1503. 
Parangi, 2 1 8. 

Ay/d l aws. 

Paranoia. Insanity, delusionnl. 

alcoholic, 1704. 

Paranoid form of dementia praacox, 1732 
1734. 

couixe ot, I 732. 

8ym])i(JMis of. 1732. 
treatment of, 1732 1731, 

Paraphasia, 14(>o. 

Paraphrenia, 1734. 

Paraplegia from cerebral 8inu.s t hrombo.^is, 
902. 

hysterical, 15S0. 

diagno.si.s of, 1583. 
in caisson disease, 351 . 

in extension,” 1593. 

“ in flexion,” 1593. 

in lyranhadenoma, 701. 

ill .subacute combined degeneration. 

1019, 1020. 

senile, 1015. 

Parapraxia, 1473. 

Parapsoriasis, 1345, 1340. 
en gouttes, 1345. 
en plaques, 1340. 
lichenoides, 1340. 

Parasites, dennatiti.s due to animal, 1315- 
1320. 

Parathyroid extract in osteitis deformans . 
1 205. 


Parathyroid glands, atrophy of, 474. 
diseases of the, 473^75. 
effect of removal of, 473, 474. 
hypertrophy of, 474. 
in relation to calcium metabolism, 474. 
in relation to guanidine excretion, 474. 
treatment of sprue, 582. 
insufficiency, effects of, 474, 475. 

Parathyroidectomy in relation t o t a n \ , 

474, 1678. 

Paratyphoid “ carriers,” ll. 
tever, 77-79. 
seiiology of, 77. 
arthritis in, 124(). 
complications of, 78. 
course of, 78. 
diagnosis of, 78. 
immune therapy of. 49. 
incubation perirxl of. 78. 
nit<*stinal streptocf»( (;i as atleet<‘d by, 
12 . 

<»nset ill, 78. 
prognosis of, 79. 
sources of infection in. 77. 
symptoms in. 77, 7S. 

U'lnptu'ature in. 78. 
ly|X‘8 of, 77. 

Para-variola, 279. 

Paresis in chorea. 1555. 15513. 

Parietal lobes, localising siirns of lesions of. 
1401. 

Parkinsonism as a si (piel of lethargii 
encephalitis, i ,■>(>, 151. 

Parkinson's disease. Nec Paralysis agitans. 

Paronychia, diphtheritic, 1302. 

Parotid swelling in mumps, 287, 288. 

Parotitis, acute. 493. 

{etiology, of, 493. 
chronic, 494. 
epidemic. jSne Miiiujis. 
in Hodgkin’.s di.sease, 4 9.3. 
in lobar pneumonia, 1128. 
in parat>T)hoid fever, 78. 
in sraall-pox, 271. 
in typhoid. (37. 
in typhus fever. 285. 
infectious. iS’te Mumps, 
specific. See Mumps. 

Paroxysmal headache. Se.e Migraine, 
tachycardia. See Tachycardia. 

j Parry’s disease, 460. 

I .1 tfd ,scc Hyperthyroidism. 

I Parry-Romberg syndrome. See Facial 
hemiatrophy, 

1 Partigens for tulx'rculosis. nil. 

! Parilirition, acute pancrf'atitis following, 

; 664. 

I Pasteur and protective inoculation, 18. 

1 Pasteur’s work on hydrophobia, 307, 308. 

i Paterson’s graduated exercises for tuber- 
euiosis, 1109. 

I Pathogenicity of parasitic orgaiiisms. 10. 

; variations in the. 1 1 . 



1834 


INDEX 


Paul's test for small pux. 278. 

“ Pea-soup stools ” of typhoid, t>4. 

Pectoriloquy, 985. 
whispering. 985. 

PedicuU, forms of human. 1.8 IB. 
in relation to impetigo, 1295, 1 81 B. 

Pediculosis, 13ltr-l318. 
capitis, 1316, 1317. 

treatment of, 131 B, 1317. 
in relation to eethyina, 1 297. 
pubis, 1317, 1318 / 
vestimentorum, 1317. 

Peliosis rheumatica, 728. 839. 

Pellagra, 449-451 . 
cBtiology of, 43B, 449. 4.59. 
diagnosis of, 451 . 
geographical distribution of, 44‘.K 
mental symptoms of, 1 799. 
pathology of, 459. 
prognosis of, 451. 
prophylaxis of. 43(). 
symptoms of, 4,59, 451. 
treatment of, 432, 451. 

Pellagra sine pellagra, 451 . 

Pelvic floor, weakness of. in relaficm t<» 
visceroptosis. B7I, B75. B7<>. 
viscera, dropping of, 975. B7(». (i77. 

Pemphigus, 1339 1332. 
aeutf^. 1330, 1,33!. 
bacteriology of, 1 331 . 
chronic, 1331. 
contagfosus, 13B7. 
foliaceus, 1332. 
neonatorum, 1296. 
symptoms of. 1296. 
treatment of, 1296. 
symptoms of. 1 331 . 1 3.32. 
treatment of. 1331. 
syphilitic. 295. 
vegetans, 1332. 

Pentosuria, 429. 

Peptone in urine, 1185. 

Percussion of chest, 983. 

Perforating ulcers in iKU-oneal musi Dim 
atrophy, 1 638. 
in tabes, 1501. 

treatment of, 1 595. 

Perforation in atmte appendieitiK. 698, 91 n, 
611. 

in cancer of the stomach. 554. 
in duodenal ulcer, 548, 551, 
in gastric ulcer, 546. 

iutestinal, in Hirschsprung .s disease.. B91 . 
in typhoid, 63, B.5, BB, B7. 
of lung, 1157, 1158. 

of viflcus tis (^ause of peritonitis, B78. 
683. 

Periarteritis nodosa, 939, 949. 

Pericarditis, acute, 87B-883. 
ffitiology of, 87B, 877. 
diagnosis of, 889, 88 J. 
effusion in, 877, 878, 879. 
niicro-organisms assoeiatod with, 877. 


Pericarditis, acute, pathology of, 877. 

pixjgnoisis of, 881, 882. 
symptoms of, 877-880. 
treatment of, 882, 88,3. 
chronic, 885. 
adhesive, 883 885. 
aetiology of, 883. 
diagnosis of, 884. 
pathology of. 883. 
prognosis of, 884, 885. 
symptoms of, 883. HK4. 
treatment of, 885. 
exudate in. 877. 
fibrinous, 877. 
friction sounds in, 878, 879. 
from gonococcus infection. 91. 
Inemorrhagic. 877, 882. 883. 
in acute tonsillitis. 495. 
in typhoid, 68. 

myocarditis associated witii, 87t» 877. 
pneumococcal, .58. 
pimilent, 877. 889. 8si. .ss.t. 

.symptoms of, 889, 
ibeumatie, 295. 
sero-fibrinous, 877, H7tt S8i. 

early phy.sical signs of. 87i). 
tubercular, 885. 889. 
varieties of. 87<). 

Pericardium, adherent. 883 885. 
congenital abwS<*nceof. 881. 894. 
diseases of the. 876 888. 
effusion into. 877, 878, 879. 889. 881, 
882, 885. 886. 
channders of fliiirl. S8t». 
ncw-gn)wths (if. 894. 

.syphilis of the, 888. 
tuDcrculoeis of, 885. 88t). 
symptoms of. 88B. 

Perichondritis, arytenoid, 1995. 1909 
<4 larynx. I(M>5. 
aetiology of, 1995. 
symptoms of, bM)5. 
syphilitic, 1098. 
treatment of, 1(K)5, HMtB. 

Pericolic suppuration, H coli m. 8o 

Pericolitis sinistra, 59s 

Perihepatitis, B8B, B87. 
in cancer, 648. 
in cirrhosis of liver, 637. 
syphilitic, 642. 

Perinephric abscess in typhoid fevei . 7 1 . 

suppuration, epidemic, 1224. 

Perinephritis and perinephric abscess, 1 22 1 

1226. 

a'tiology and (sithologv (4, 1224, 

1225.‘ 

b/M'.teriology f)f, J224. 
course of. 1225. 

<liagno8iH of, 1225. 
symptoms of. 1225. 
t reatment of, 122<i. 

Periodontitis, chroni<!, 485, 

And iifv I^yorrlnca alvc<4ariK. 
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Periostitis, arut(\ arthritia in, 1248. 
in paratyphoid fever, 78. 
in secondary ayphilia, liM). 

Peripheral neuritis. iSer I^olyneuritiH. 
Periphlebitis, 9.59. 

Perisplenitis, 635. 

Peristalsis, gastric, in pvlnric ohatrinaion. 

617, 556, ,557. 
visible, 516, 517, 557. 

Peritoneal adhesions, 684, 

cause and sites of, 684, 68,5. 
in i-elation to obstruction, 685. 
cysts, 691, 692. 

Peritoneum, cancer of t hr*, 692. 693. 
a'tiology of. 692. 
diagnosis of, 692. 
jiathology of. 692. 
sym])tom8 of, t»92. 
trcatin(‘nt of, (>92, 693. 
diseases r»f flu*, 677- 69(). 

Peritonitis, acute, 677-(;84 
.‘etiology of. 678, 679. 
haeteriology of, 678. 
diagnosis of, 682. 
fulminant, 679, (iSO. 
generaliH(‘d, 679. 6K(i. (is|. 6h2. 
jH'rforative, 6)83. 
prognosis of. 6S2, 68.3. 
sources of infec-tiou in. 678, (>79. 
spreading. 6S(», 683. 
bynij)toms of, 679 682 
treatment of, ti83, 684. 
adhesive, 684 -686, 688. 

B. eoli in, 80. 

chronic, 6)84 6S6. 

.etiology and pathology of, (>H4. 68.3 
obliterative, 6S8. 
syphilitic, 687, 
diffuse chronic, 686, 687. 
mtioJogy of. 686, t».S7. 
pathology ol, 687. 
syinjitoms of, 687. 

Hbix)-j>undont, 683. 
tibixms tulierculous, ()88. 
gonococcal, (K), 681, 683, 684. 
n aciib" a])|KUidiciti8, 610, till, 612. 
n acute suppurative gaetritis. <540. 
n intestinal obstruction, 605, t>06. 

II paratyphoid fever, 78, 
n relation to acute intestinal obsirut;- 
tion, t>(>6, 607. 
in ulciu*ativc colitis, 591. 
indications for oj>eration in, 683, 684. 
localised chronic, 684-686, 
symptoms of. 685, 686. 
treatment of, 686. 
malignant, 648, 692, 693. 
j>ath8 of infection in, 678. 679. 
pelvic, 684 , 686. 
perforative, in typhoid. 6.3. 67. 

pneumoooooal, 59. 68o. 681. 

encysted, 681. 

pat h of inf(‘ction in, 681. 
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Peritonitis, pneumococcal, sympt oms of, 681 . 
staphylococcal, 678. 
streptococcal, 681 , 682. 
source of infection, in 682. 

tuberculous, 687-691 . 
ietiology of, 687, 688. 
ascitic form of, 689. 
diagnosis of, 6fK). 
in cirrhosis of liver, 637. 
indications for ojx*ration in, 691 . 
loculated, 688, 689. 
path of infection in, 687, 688. 
pathology of, 688. 
prognosis of, 690. 
symptoms of, 688-690. 

Irratment of, 690, 691. 

Peritonsillar abscess, 495, 496. 

Pernicious anaemia. ^ Anaemia, jx^rnieious. 

Peroneal muscular atrophy, 1 636-1 639. 
aetiology of. 1 636. 

ur.se of. I 6.38. 
diagnosis of, 1638, 1639. 
pathology of. 163(). I(j37. 
prognosis of, 1639. 

.symptoms of. 1637. 163K. 

Treat rnent of. i (i3t6 

Perseveration, 1474. 

Persuasion in psychotherapy, 17.34. 

Pertussis. Sec W'iiooping-cough. 

Pescavus in ceix hral diplegia, 1476, 1477. 
in fa in dial .spastic paralysis, 1522. 
in Friedreich's ataxy. 1517, 1518. 1519. 
in jH*roneal muscular atrophy. 1637. 
in syringomyriia. 16)06. 

Pestis. Se.( Plague, 
minor, 172. 

Petechias, d«diniti(>n (.f. 727. 
in .scurvy. 439. 
in typhus. 28 1. 

Petechial rash in nvdsU y. 242. 
in scarlet fever, 256. 
of .small- ]x>.\. 267, 270, 274. 

Petit mal, 1531. 1532. 

Peyer^S patches in i>acterial food ]xjisoning, 
393. 

in lymphatism, (>9S. 

lesions of, in typhoid. 61, 62, 63. 

PfannenstiePs method of ti-eatment of 
lupiLs. 997. 

Pfeiffer, his work on immunity, 15. 16. 

Pfeiffer’s bacillus. Sf f Bacillus {ffeirici. 
phenomenon, 22. 

Phagedena, troijical sloughing. 1367. 

Phagedenic ulceration in syphilis, 194, 2tH . 

Phagocytes, 16. 

Phagocytosis, conditions of, 16. 
in relation to chemio taxis, 1 6. 
in relation to immunity, 15, 16. 
in relation to tetanus. 104. 

Phantasy, 1694. 

Pharyngeal hypersesthesia, 5o i . 
paralysis, 1.392. 
tonsil, t»9S. 
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Pharyngitis, acuU' catarrhal, 499. 
acute septic, 499, 500. 

symptoms of, 499, 500. 
treatment of, 500. 
atrophic, 501. 
chronic, 501, 502. 

astiology of, 501. 
granular, 501. 
in atrophic rhinitis, 989. 
lateral. 501. 
sicca, 501. 

PharyngO'Oesophageal sphincter, achalasia 

of. 507. 

Pharynx, diseases of the, 499-506. 

lupus and tuberculosis of the, 504, 505. 
syphilis of the, 502-504. 

symptoms of, .508. 
tumours of the, 505. 506. 
and oesophagus, diverticula of, 5J ) . 5l 2. 

Phenol'‘phthalein,lskin eruption due to. 1822. 
-Sldphone-phthalein test of renal etli- 
cicncy, 1181. 

Phenoquin in gout. 427. 

Phenyl-hydrazine in polycytlneinia. 70 s. 

Philip’s classification of tub<o’cnlar stages. 
1108. 

Phlebitis, 959, 91K). 
classification of, 959. 
gouty, 424, 959, 960. 
in relation to embolism. 960. 
in rchation to throinhosis. 959, 960. 
infection in relation to. 959. 960. 
non-suppurati ve , 959. 
plastic, 959, 960. 
aetiology of, 9,’)‘). 

.symptoms of. 959. 
treatment of, 959, 9(Kt. 
varieties of, 959. 
post-operative. 959. 
puerperal, 959. 

And sec Phlegmasia alba, 
suppurative, 960. 
setiology of, 960. 
symptoms of, 960. 
treatment of, 960. 
traumatic, 959. 

Phlebogram, 740-749. 

Phlebotomus argentipes as possible vector 
of kala-azar, 228. 
fever, 315, 316. 

£Btiol6gy of, 315. 
diagnosis of, 316. 
prognosis of, 316. 
symptoms of, 31 6. 
treatment of. 816. 
papatasii, 31 5. 

as possible veebn of oriental sore. 231 . 
Phlegmasia alba dolens, 959. 

And see Phlebitis, puerperal. 

Phobias in neurasthenia, 1587. 
in psychasthenia, 1750. 

I dmrdovH of KUd- 1(1 Iff 

Phosphates in nnno. 1170. 


Phosphatio calculi, 1228. 

Phosphoretted hydrogen, poisoning by, 888. 
Phosphorus poisoning, 380, 881, 882. 
fatty heart in, 864. 
symptoms of, 382. 

Photophobia in measles, 241, 246. 

in cerebro spinal fever, 154. 

Phrenic nerve, anatomy and physiologv (4', 
1641. 

evulsion of, 1112. 
lesions of, 1641. 

.section lor tulxuvulosi.s, 1112. 
Phrenicotomy for bionehiectasis, 1060. 
Phthlnoid chest, 982. 

Phthiriasis. See under Pediculosis. 
Phthisis. See Pulmonary tubenmlosi.s. 
ab hsemoptoe, 1098. 
coal-miner's. See Anfhraeosis. 
quartz-miner's, 1086. 
syphilitic, 1117. 

Phylacogens, 27. 

complexity of composition of, 27. 
drawbacks to use of. 27. 

Physical signs in the chcsl, 982 985. 

Plan, 218. 

See Yaws. 

Bois, 282. 

Cayenne, 282. 

Picric acid poisoning, 882. 

Piedra, 1869. 

Pigeon breast, 982. 

Pigment of malaria, 221. 

Pigmentary naevi, 1860. 

Pigmentation of skin aftci- use of silvm 

jinqiaral ions. 1 822 . 
anomalies of, 1 8f) I . 
in Addison's disease 454, 455. 
in arsenical ])oisoning, 869, 1821, 1662. 
i n bron zctl dia betcs8( hiemoch romat osis ). 

410, 412, 455, 640. 
ill iejirosy, 118. 
in polycythiemia, 707. 
in scrat( h erujition, 1298. 
in s})l(‘ni(‘ aiuemia, 738. 

Pigments of urine, 1179. 

Pineal gland, atrophy of. 475. 
diseases of, 476. 
functions of, 475. 
hyj>ertroj)hy of, 475. 
hypoplasia of, 475. 
tumour of, 475. 

Pinta, 1868, 1369. 

Pin worm, 342. 

MrqueVs test for tuberculosis, 115, 1104. 
Plthiatlsm, 1530. 

Pitting after 8mall-|K)X, 269. 

PUuitary extracts, effects of , 479. 
gland, diseases of the, 475 480. 
in relation to obesity, 429. 
in relation to sugar metabolism. 409. 
localisation of lesions of, 475, 1403. 

mental disorders in disenses of. 

luiv .)f tin*. t75. 
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Pituitrin, inhibitory action of, on diureaiB, 
1183. 

Pityriasis rosea, 1346, 1437. 
aetiology of, 1 346. 
symptoms of, 1346, 1347. 
treatment of, 1347. 
rubra pilaris, 1 346. 
simplex, 1288. 
versicolor in tropics, 1368. 

Plague, 170-172. 
abortive, 172. 
ietiology of, 170. 
ambulatory ty[Mi of, 172. 
bacillus of, 1 70. 
bubonic, 171. 

cellulo-cutiinecmK tyjic <>f, 172. 
cerebral, 172. 
immune tlierajiy of, 172. 
intestinal tyjK? of, 171, 172. 

])ath of infection in, 12, I7(i. 
jiathology of, 170, 171. 
j)iH!umonic, 171. 
jirognosis of, 172. 
prophylaxis of, 32, 172. 
septicfemie, 171. 
symjjtoms of, 171, 172. 
tnuitment of. 172, 
types of, 171, 172. 

Plahorbis boissyi in n*lutii)ii to .s(;hi.sto 
somia.siK. 33.‘>. 

Plant poisons, etfeet of, on skin. 1284. 

Plants, }K)isonous, eaten in mistake, 38.3. 

Plantar fascia, librosis of, 1260. 

Plaques jaunes, 1440. 

Plasmochin. IMnsmoquine. 

Plasmodium falciparum, 22o 
malariae, 220. 
vivax, 220. 

Plasmoquine m malaria. 223, 224. 

Pleura, actinomycosis of, 178, 1 163. 
diagnosis of, 1 163. 
symptoms of, 1 163. 
treatment of, 1 l(i.3. 

15. coli infection of, 83. 
carcinoma of, 1163, 1164. 
diseases of the. 1138-1 16.'>. 
dixipsy of the. See Jlydrothorax. 
endothelioiiiii of, 1164. 
hydatid disease of. 1 162. 

diagnosis of. 1162. 
symptoms of, 1162. 
treatment of, 1162. 
hydro]».s of the Sre Hydrothorax, 
injury of, 1 165. 

jjiall^ant tumours of, 1 1 03-] 1 1)5. 

diagnosis of, IJOo. 

{)atfi()l()gy of. 1164. 

Hyu\\\loms of, ll6-t. 
tveatinewV ol, \\6,3, 
sarcoma of, 1163, 1164. 
simple tumours of, J J (>3. 

PJeunl effusions in malignant disease. 
JJM 


Pleural effusions, characters of, 1143, 1146, 
1153, 

chylous and other milky, 1156, 1157. 
haemorrhagic, 1154—1156. 
in malignant disease, 1164. 
fremitus, 983, 984. 

Pleurisy, 1138-1153. 
acute dry, 1138-1142. 

ietiology of, 1138, 1139. 
complications and .sequidae of, 1 140. 
course of, 1140. 
diagnosis of, 1 140. 
pathology of, 1 1 39. 
prognosis of. 1140. 
symptoms of, 1139. 
treatment of, 1141), 1141. 
acute fibrinous. .S’ee Pkmrisy, acute ilrv. 
as a tul>ercular manifestation, 1093. 
chronic dry, 1142. 
elassihcation of, 1138. 
diaphragmatic acute dry, 1141. 
diagnosis of, 1141. 
symptoms of, 1141. 
eosinophil. 1 146. 
from gono<*occus infection, 61. 
haemorrhagic, 1 1 54. 

aetiology of, 11 54. 
in cancer of liver. t>48. 
in lobar pneumonia. 1125. 1126. 
in relation to tuberculosis, 1140, 1145. 
in rheumatic fev’er, 295. 
interlobar dry. 1142. 
plastic. Set PJeurisy. acute dry. 
primary dry, 1 1 38, 1139. 
purulent, I US. 

.laJ .s'ft Kmpyema. 
s<‘coiidarv dry, 1139. 
sero-ftbrinous, 1 1 42 - 1 J 4 s. 
ajtiology of, 11-12, 1143. 
complications and sequelae of, 1 145. 
course of, 1 145, 

<iiagnosis of, 1145-1147. 
pathology of, 1143. 
prognosis of. 1147. 

. symptoms of, 1143-1145. 
treatment of, 1147, 1148. 
tube^rcular, 1146. 
with effusion, 1 1 42 1 1 53. 
pain in, 1 143. 

Pleuritis. See Ueurisy. 
a frigore, 1138. 

Pleurodynia, 295, I25‘). 

Pleurogenous cirrhosis, losi. 

Pleuro-pneumonia. Sie Piu umonia, lobar. 

Plombibres eolonie irrigation, 84. 

Plummer-Vinson syndrome, 507. 

Pneumaturia, 1 1 00. 

Pneumo-bacillus of Fried/ander in acute 

t Tat* Wilis, \0‘2‘2. 
in V>Tonv‘.\\ 0 'pueuiA'vfmia, \Vli2. 
in catarrhal rhinitis, 984. 

Pneumococcal arthritis. See u??dcr Arthritis. 
meningitis, 1437, 1438. 
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Pneumococci, CoK’s grouping of, 2<>, 42, 
58. 

in typhoid pnoumonia. rtH. 
Pneumococcus, the, 68. 

as cause of infective (‘ndo<*ardit is. S2(i 

827. 
carrier, 1 8. 

in acute tracheitis, 1022. 
in broncho pneumonia. 1122 
in catarrhal rhinitis, 985. 
in relation to lobar pruunnonia. 1122. 
1123. 

infection, 58, 59. 

infections, immune therapy of, 42. 

meningitis, i (35. 
mucosus, 1 1 22. 

pathogenicity of the, 1122, I 123. 
relation of, to pnennu)nia, 5S. 
septicaemia from, 51. 
types of the, 58, 1122, 1 123. 
Pneumo-hfiemopericardium, 887. 

-hydropericardium, 887. 

Pneumokoniosis, 108(5-1089. 
jetiology of, 108(), 1087. 
complications and sequela* of. 1088. 
course of, 1088. 
diagnosis of, 1088. 
pathology of, 1087, 1088. 
prognosis of. 1089. 
symptoms of, 1088 
tracheal in volvement in, 1023. 
treatment of, 1089. 

Pneumoliths, 1091 . 

as cause of bronchial obstruction, KMb. 
Pneumonia, apical. 1 120. 
carriers, 1123. 

catarrhal. aSVc Oroncho pneumonia, 
central, 1126. 

chronic interstitial. Sff- Oulnmnary 
fibrosis. 

coiitusional, 1127 
creeping, 1126. 

croupous. >SVc Pneumonia, lobar. 

hypostatic, 1061. 

immmie therapy of. 42. 

immunity after. 1 8. 

in the aged, 1127 

in children, 1127. 

in erysipelas, 57. 

in the insane, 1127. 

in typhoid, 67, 71. 

lobar, 1121-1132. 

®tiology of, 1121-1123. 

bacteriology of, 1122, 1123. 

complications of, 1127, 1128. 

consolidation in, 1 123, 1 124, 1 125. 

course of, 1128. 

diagnosis of, 1128, 1129. 

distribution of, 1 1 22. 

epidemics of, 1122. 

incubation period of, 1124. 

pathology of, 1123, 1124. 

paths of infection in, 1 123, , 


Pneumonia, lobar, itrognosis in, i i 29, 1 1 30 
prophylaxis of, 1130. 
resolution in, II 26. 
sequelic of. 1 ! 28. 

Kpt'cihc treatment of, 1131. 1 132. 
stages in (ionsolidation in. 11 23, 1 1 24. 
symptoms of, 1 1 24- 1 1 27. 
treatment of, 1 1 30 I 132. 
varieties of. I 126, 1127, 
lobular. iSrc Bioneho-pneumonia. 
massive, 1126. 
migratory, 1126. 
jKist-operative. 1127. 
relation of pin'iimoeocciis To. .7.s. 
secondary, 1127. 
stock vaceine.s for. 42. 
traumatic;. 1127. 
wandering. 1126, 
white, of ^4^cho\v, 1116. 

Pneumonias, t he, 1 121-1138. 
Pneumonomycoses, 1 1 1 3-1 1 1 6. 
Pneumo-pericardium, 887. 
symptoms of, 887. 

-pyopericardium, 8S7. 

Pneumothorax, 1 1 57 1 1 61 , 
sotiology of, 1 1 57. 1 1 58. 
artificial, dange rs of, 1112. 
effect of, on Jung. 1071. 
for pulm<>nar\ t ulx'reulosis, 1111, 
1112 . 

t.<;chrn((u<' of, 1 M 1 , 1112. 
collajwe in. l(»70, 1159. 
complieaf ions aiid sequels; of. I 1 6<». 
course* and p?‘ogne.)8i8 of, 1 I 61 . 
diagno.sis of. 1 1 IM), 1161. 
emphy.se’ ma as a eeause of, J07t>. 
from organisms in e’lVusion. I I .'')8. 
in typhoid, 68. 
pathology of, 1158. 1159. 
symptoms of. 1 159, 1 160. 
tre'atment of. 1 1(>1 . 

Pneumo-typhoid varie ty of typhoid fe vvr, 
6t!. 

Pock e)f small']>e)x, 267, 2t)8. 26)9. 270. 
Poikilo-cjlosis, 705. 
in p(‘niie;ious anuunia 711. 
in suba<;ut<’ combined de- gene net ion, 1617. 
Poison gase'H in caiisatie)n etf acut.(‘ gastritis, 
538. 

in re'lation te) bremehitis, 103tt. 
Poisoning, alcoholic. 3(32. 
arsenical. See Arsenical poiseuiing. 
as a cause of tetany, 1 678. 
chemical, 386. 

chronic, in relation to atheroma, 941 . 

jaundice in, 61 5. 

ractallie, 386. 

ptomaine, 385, 386. 

snake, 345, 346. 

Poisons acting on the liver, ,379-383. 
in relation to an semi a, 708. 
irritant, as cause of gastritis, 538, .740. 
varieties of snake, 345. 
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PoUoencephalitte, acute, lor). 

Poliomyelitis, acuUN i:i4 145, lfv4. ir,5. 
abortive form of, 14,5. 

;etiolo<5y of, IH5. 
aRe-iiuridenoe of, Kio. 
and her|jt‘H zostv r, 14;’». 
ataxic form of, I4:i, 144. 
i)rain-sU“m form of, 14‘i. 

Carrie iH of, 135, 13(i. 

(;ere be liar form of, 143, 144. 
een bra) form of, 144, 

Ci/UTHC of, 140. 141 . 

<iia^<iio.si.s of, 141. 141. 
incubation p'riod ol. 1.35. 
ineniiigitic form of, 144, 145. 
micTo-organifim of, 1.34, 135. 
neuritic form of, 145. 
path of infection in, 135. 
pathology of, 135-137. 
prognosia in, 141, 142. 
seasonal incidence of. 135. 
serum treatment of. 142. 
sj)iual form of. 138-140. 

.spread of infect ion in, 135, 135, 
sprciiding paralysis due to, I 5(i7. 
symptoms of, 1.37 -140, 
treatment of, 142, 143. 
tyjx‘,s of, 138, 
and <‘pil(‘psy, 144. 
and strahisiniLs. 143. 

progressive niuseiilar atrophv folt>wincr. 
! 42. 

Polycholia in malaria, 221. 
Polychroraatophilia, 705. 
in chlorosis, 7 1 5. 

if) snhaciit-e c.omlanod degeneration. 
1517 . 

Polycythaemia, 70() 70s. 
absolute, 70li. 707. 
ivtiology of, 7or>. 707. 
cwinplicat ions ol , 707. 
cours(‘ of. 707 . 

hypertonica, 7o7. 
in jmlmonjiiy iibro.si.«>, 1085. 
r<‘Iativ'c, 70(i. 
symptoms of, 707. 
treatment of, 70S. 

Polydipsia in e('r(*bin .spmaifovt r. 155, 
Polyglandular syndrome, 482. 

Polygraph, the clinical, 744. 

for diagnosis of auricular flutter, SI 2. 
of heart- block, 7fl7. 

Polygraphic record.s. interpretation of, 
744 751. 

Polymyositis hsemorrhaglca, 1 251 . 

Polyneuritis, KMio lt)<)7. 

and Landry’s paralysis, 1557, 1558. 
cau8i‘H of. l()50. 
endemica, 44(). 

haimatoporphyrinuriain, 1 550. 
in fowls from avitaminosis. 435. 
ophthalmoplegia in, 1 378. 

]/haryngeal paralysis in, 131)2. 


Polyorrhomenitis, 68(}. 

Polypus, bleeding, of sejdum, 090, 997. 
e-hoanal, 992, lt)01. 

fl broid. See Fibroma of n aso- pha ryn x . 

naso-pharyngeal, 1001 . 

surgieal treatment of, 1001 . 
of the nose, mucous. 991 , 992. 

aetiology and pathology of, 991 , 992. 
symptoms of, 992. 
treatment of, 992. 

Polyserositis, 685. 

Polyuria, 1182, 1183. 

causes of, 1 1 82. 

in ct‘re bro -spinal fevnr. 155 

in dialxdes, 410. 

in diabtdes insipidus, 479. 

in granular kidney. 1208. 

in trench fev< r. 305. 

in typhoid. 58. 

Pons and medulla, localisation of lesions 
of, 1404. 

Popliteal nerves, lesions of. I fi49. 1 5r>i>. 
Porencephaly, 1408. 
after (‘m holism. 1447. 
afu*r thrombosis, 1460. 
in idiocy, 1739. 
in infantile luuniplegia, 1480, 

Pork as sounv of iiifection in tajK- woini. 
334. 

infected, causing b'hrile symptoiiis, 77. 
trichiniasis, 338. 

Porocephaliasis, :145. 347. 

Porocephalus armlllatus, 345. 
moniliformis, 345. 

Portal circulation in n Istion to cirrhosis. 
5,34. 

pymmia, r»5i . 

thrombosis, ():><». 551, 953, 954. 

.etiology of, 050. 

Kymptoms of, 55(b 
vein, diseases of the, 550-552. 

Port-wine stains, 1359. 

Post-basic meningitis of infants, 1 57 

And srr nnd4>r Meningitis. 

-epileptic automatism, 1 .739. 

-mortem wart. 1335. 

of tuberculous origin, 1 12. 

-nasal catarrh, 987. 

-tussive suction, 984. 

Posture in relation to pulse -rate, 78<». 

in relation to visi*eit)ptosis, 572. 

Potain*s aspirator in pleural efl\isiou. 
1147. 

Potamon obtusipes in relation to para 
goiiimiasis, 330. 

Potato poisoning, 383. 

Potters* asthma, 1085. 

Pott’s disease in relation k) eompression of 
spinal cord, 1591 . 

Precipitin serum reaction in hydatid 
disease, 646. 

(e.st for hyxlatids, 335. 

Precipitins, 23. 
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Precocity, suprarenal cortex in reiatiou to. 
453. 

sexual, pineal atrophy in relation to. 
475. 

Precordial pain on exertion a symptom of 
cardiac failure, 753. 

Prefrontal lobes, lesions of. localising signs 
of, 1400. 

Pregnancy, acute yellow atrophy in, (>20. 
and chorea, 1552, 1553. 1 559. 
jis affected by hyjx'rthyroidism, 4t)2. 
in relation to arthritis, 1251. 
in relation to eonfusional insanity. KiOo. 
in relation to obesity, 428, 429. 
in relation to osteomalaeia. 1207. 
in relation to visceroptosis, 071 . 
j aim dice in. 019. 
mental disorders of, 1725, 172(i. 
nausea of, 530. 

IX'.micious vomiting of, .VM. 
sea-si ekness in, 357. 
small- pox and, 265. 
tetany in, 1078. 
toxsemic kidney in, J 193. 
treatment of syphilis in, 21 8. 
typhoid and, 00, 73. 

Prepuce, chicken-pox on, 2cS(i. 

primary syphilitic sore of, 1 93, 1 9-1 . 
Preputial diphtheria, 05. 

Presbyophrenia, 1746. 

Pressure, atmospheric, elTects of. upon 
living animals, 348. 35<). 
signs in aortic aneurysm, 949, 950, 951. 
952. 

Pressure-symptoms in goitre 4 71. 

Prickly heat, 1289. 1300. 

Primary stage of sypbiiis, diagnosis <4 
195, 190. 

Primitive cardiac tube, tlie. 741 . 

Primula obconica as cansc of skin inita 
, tion, 1284. 

Proctitis, from constipation, 500. 

from diarrhoea, 571. 

Producer gas, dangers of, 370. 

Progeria, 481. 

Prognosis in cardiac. alVcctions. 750—759. 

Progressive bulbar paralysis, 1(529. I 03 o. 

1031. 

lenticular degeneration, 1527, 1 528. 
muscular atrophy, 1 024 1 62 o. 

aetiology of, 1625, 1620- 
complications of, 1 035. 
clinical picture of, l(i24. 1025. 
clinical types of, 1625 , 1032. 
cours(‘ and prognosis of. 1 034. 1 ().35. 
diagnosis of, 1033, 1 (xi4. 
pathology of, 1620, 1 027. 
pharyngeal paralysis in, 1392. 
symptoms of, 1627-1033. 
treatment of, 1035, 1630. 

Spinal muscular atrophy of children, 

1639-1041. 

aetiology of, 1039, lO-lO. 


Progressive spinal muscular atrophy of chil- 
dren, course and prognosis of, 1 64 1 . 
diagnosis of, 1649. 16-Jl. 
pathology of. 1640. 
symptoms of, 1640. 

Projection, 1094. 

Prophylactic use of vaccines, 32. 
in surgery, 32. 

Proptosis in oculo motor paralysis, 137(5. 
Prostatectomy, preliminnry use of pro- 
phylactic vaccine in, 32, 38. 
Prostatitis in colifonu infection of urinary 
tract, 82. 
in typhoid, 09. 

Protein content of cerebrospinal tliiid, 
1431. 

diet, excessivt', in relation to arthritis. 

1 251 . 

metabolism, liver in relation to. 380. 
“shock,” 27, 30. 
for ulcerating granuloma. 1370. 
Proteins, sensitiviaiess to, in relation to 
asthma, 1050. 1051, 1054. 
Proteinuria, 1 1 83. 1 1 84. 
congestive. 1184. 
febrile. I1S4. 

fiuictional or orthostatic. 1 1 S.3. I 1 S-l. 
toxic, 1184. 

Proteose in urine, i 1 85. 
tests for. I I 85. 

Proteus vulgaris in epidemie diarrhiea in 
children, 575. 

Protozoan infectious. 220-239. 

Prurigo CBstlvale, 1 280. 

of Hebra, 1 328. 

Pruritus, 1277-1279. 

rTctiologv and patholug\ of, 1277. 127 n, 
1279. 

diagnosis of. 1278. 
gcneralisi'd. 1277. 1278. 
in diabetes, 410. 
in jaundice, (517. ()20. 
localised, 1278. I27!t. 
scrotal, 1279. 
senile, 1277. 

symptom-s of, 1278, 1279. 
treatment of, 1278. 1279. 
vulvar, 1279. 

Prussian-blue reaction in prnidons 
aniemia. 710. 

Pseudo-angina, 911, 912. 
aetiology of. 91 1 . 
diagnosis of. !tl 2. 
neurotic, 911. 
progno.sLs of. 912. 
symptoms of, 911. 
toxic, 911. 
t reatment of. 91 2. 
vasomotor. 91 I . 

-bullse in iodide eruptions, 1.322. 

-chylous ascitfis, 1202. 

etfusions, 097. 

-chyluria, 1 1 89. 
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Pseudo-constipation, hysterical, 50(i. 

-crisis in lobar pneumonia, 1 1 25 
-diarrhoea, 571, 572, cm. 
f-auses of, 571. 572, 0()3. 
in chronic! appen (licit is, HI 8. 
-diphtheria bacilli, 91 . 

-dipsomania, 363. 

-flatulence, 532. 

-hypertrophic paralysis, 1 68(J -I 6K8. 
aetiology of, 1686, 1687. 
diagnosis of, 1688. 
prognosis of, 1688. 
symptoms of, 1687, 1 6KK. 
treatmc'iit of, 1 688. 

-leukaemia, 699. 

-lipoma, 431. 

-oedema, 431. 

-pancreatic cysts, 669. 

-paralysis in syphilitic epiphysiti.s, 1247. 
-paresis, alcoholic, 1 704. 

-pelade, 1365. 

-reminiscence in senility, 1 746. 

-sclerosis, 1 527. 

PsIIosls, 579. 

And see Sprue. 

Psittacosis, thi^ bacillus of, 3JK). 

Psoriasis, 1343-1345. 
jctiology (tf. 1343. 

(;ir(;inata, 1344. 
diagnosis of, 1344, 1345. 
follicular, 1344. 
guttata, 1344. 
gyrata, 1344. 

!i urn mil lata, 1344. 
pathology, 1 343. 
rupioides, 1344. 
site's of predilection of, 1344. 
symptoms of, 1343, 1344. 
treatment of, 1 345. 

Psorosperms, 1354. 

Psychasthenia, 1588, 1748-1751. 
mtiology of, 1748, 1749. 
symptoms of, 1749-1751. 
tri'atment of, 1761. 

Psychiatry, importanw of prophylaxis in. 
1692, 1693. 
is(jhition of, 1692. 

Psychic development, norinal, I 752. 

disturbances in <!er*‘bro-spinal fever, 

159. 

in chorea. 1552. 
equivalent of (Epilepsy, 1711. 

Psychical changes in alcoholic neuriti.s. 
1663. 

Psycho-analysis, 1 752, 1 753. 

in mental disorders of pulx^rty, 1724. 
-analytic treatment of hysteria. 1685. 

Psychological medicine, 1692-1758. 

Psychosis, chronic hallucinatory, 1 720. 
involution, 1713. 

Psychotherapy, 1762-1756. 
r6le of, 1762. 

Pterygoid chest, 982. 

ii6 


Ptomaine poisoning, 3841. 

A }id see Bacterial food poisoning. 
Ptomaines, 10, 385, 386, 387. 

Ptosis, hysterical, 1578. 

in lethargic encephalitis, 148. 
in myasthenia gravis, 1682. 

Ptyalism, 491, 492. 
jetiology of, 491, 492. 
drugs which cause, 492. 
hysterical, 492. 
treatment of, 492. 

Puberty, 1722. 1723. 
changes in body fat at, 428, 429. 
in secondary contracted kidney. 1203. 
in relation to chlorosis, 715. 
in relation to haemophilia, 733. 
in iclation to mental disorders, 1722- 
1724. 

in relation to palpitation, 778. 

Pubic hairs, seborrhoeic affection of, 1303. 
Pudenda, ulcerating granuloma of, 1369, 
1370. 

Puerile breathing, 983. 

Puerperal fever, imnuine therapy of, 46. 
fevers, 51. 

And see Piierpeml septicjeniia. 
mania, 1720. 1727. 
septicaemia, B. coli in. 83. 
pneumococcal, 59. 
prognosis in, 52. 

Puerperiiim as predisposing to erysi}a la«, 
56. 

Pulmonary apoplexy, 1065, 1066. 

And see Lungs, infarction of. 
artery, obliteration of, 896. 
prognosis of, 901, 
transposition of, 89<). 
aspergillosis, 182. 1115. 
blastomycosis, 182. 
com plications in chicken-po.x. 280. 
in rheumatic fever. 295. 
in scarlet fever, 259. 
ill small pox, 271. 
in whooping-cough. 130, 131. 132. 
distomatosis. *8Vc Lung, fiaragonimiasis 
of. 

embolism, 964. 
fibrosis, 1084-1086. 
letiology of, 1084. 
diagnosis of, 1086. 

following broncho-pneumonia, 1684. 
1135. 

in I’clation to tuberculosis, 1084, 1085. 
1092. 

insular, 1084, 1085. 
pathology of, 1084, 1085, 1092. 1093 
reticular, 1085. 
symptoms of, 1085, 1086. 
incompetence, 851, 852. 
aetiology of, 851 . 
diagnosis of, 852. 

hy})ertrophy and dilate tion in, 837. 
murmur in. 852. 
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Pulmonary incompetence, prognosis of. 
relative, 84<>. 
symptoJiiH of. 851, 85i*. 

infarction, 755. y<2 1 

Lungs, nifaivtion oL 
mycoses, the. 11 13 -1 115. 
oedema. l.ungs. U'dennt of. 
in rJirdiac failure, 755, 758. 
ill ])ieuii,sy with effusion, 1143, 1145. 
treatment of, 77(). 
osteo-arthropathy, li* 62- 1254, 
in bronehioetasis, 1057. 
in chronic bronchitis, 1042. 
in pulmonary tuberculosis, I Kki. 
chronic, in empyema, 1155. 
stenosis, 851, 894. 895. <Hf I . 
setiology of, 851. 
prognosis of, 901. 
symptoms of, 851. 90 J. 
symptoms of heart failure, 755. 
in inrtuenza, 125. 
of tricuspid in(iom].ietenee. 855. 
tuberculosis, loSi) 1113. 
aetiology of, 1089-1091. 
bronchial glands in. 101»2, 1093. 
calcification of tuliendes of, 1091. 
caseation in, 1091. 
causal organism of, 1090. 
causes of deatli in, 1103, 
cavitation in, 1091. 
circulatory symptoms of, 1096. 1097. 
classification of stages of, 1102, 1103. 
complications and sequehc of, llOl. 
1102 . 

coui-so of, 1102, 1103. 
diagnosis of, 1103-1105, 
dietetic treatment of, 1 108, 
dust in relation to, 1087, i088, 1089, 
1090. 

early signs of, 1097, 1098. 
environment in relation to, 1089. 
fibrosis in relation to, 1084, 1985, 1092. 
heredity in relation to, 1089. 
hilum, 1100. 

in relation to asthma, 1053. 
incubation period of, 1090. 
medicinal treatment of, 1109, 1 110. 
mode of spread of, 1091, 1092. 
occupation in relation to, 1089, 
operative treatment of, 1111, 1112. 
path of infection in, 1090. 
pathology of, 1091-1093. 
physical signs of early, 1097, 1098. 
pleura in, 1093. 1095, 1102. 
pneumothorax in relation to, 1167, 
1168. 

prognosis of, 1105-1107. 

radiography in, 1100, 1101. 

risk of infection in, 1091. 

sanatorium treatment of, 1107, 1108. 

sex-incidence of, 1089. 

signs of consolidation in, 1098, 1099. 

signs of excavation in, 1099. 


Pulmonary tuberculosis, signs ol libioMis in, 
1099, 1 100. 

symptoms of, 1093 1101. 
rramna in relation to, 1090. 
hf^atment of, ll07 I i 13. 

I iiUuiailui tests for, 1104, lJ0f». 
Pulsation in tliMist ir juuun vsm, 949, 9 ..o, 
9.54. 

Pulse, anacrotic, in aortic steimniw. 8.3S. 
839. 

capillary, in aortic incompcdeiic<'. 842. 
collapsing, 841 . 

('orrigan’s, 841. 
in acute apptaulioitis, tK)9. 
in acute endocarditis, 822. 
in acuO' myocarditis, 858. 
in acute pc^ricarditis. 878. 
in acut<‘ ^K'ritonitis. 679, 5S(>. 
in angina pectoris. 908. 
in aortic incompeOmw. 841. 
in aortic stenosis. 8.38. 
in cholera, 88. 

in chronic interstitial myocarrlitis, 8t>S 

in congi'nital heart dis(‘ase, 898. 

in di})}it htTia, 94. 9(5. 

in epidtnuic catanhal jaim<li(re, 3 In. 

in fatty heart. S<»3, 855. 

in hy]K‘rtro])}iy (»f heart. 871. 

in intraerania I t umoii r. 1412. 

in mtmingitis. 1 (>3. 

in mitral ri'gurgitation, 849. 

in mitral stenosis, 84 5. 

in palpitation, 779. 

in paratyphoid fevt*r, 78. 

in pulmonary incorai)et«*n(‘t‘, 852. 

in rhi'umatic fever, 295. 

in scarlet fever, 252. 

in septicaemia, 51 . 

in spiroehaitosis icOu’o-haimorrhagiea. 
185. 

in trench fever, 303. 
in tricuspid incompi temx-, 854. 
in tricuspid stenosis, 853. 
in typhoid fever. 54, 65. 57, ti8, 73. 
in tyjihUK, 28.3, 284. 
ill yellow fever, 314. 
intermittent, 781, 787. 

commonest cause of, 791. 
irregular, 781-783. 

in cerebro-spiiial fever, 164. 
in tuberculous miuiingitis, J43t». 
liver, 750, 761. 
mitral, 802. 
slow, in jaundice, 517. 
venous, forms of. 749, 760. 
water-hamnw^r, 841. 

Pulse - pressure, high, in aortio incom- 
petence, 841. 

Pulses, unequal, in^rtic aneurysm, 952. 
Pulsus alternans, 742, 8(H>, 801. 
aetiology of, 800, 80 J . 
diagnosis of, 801. 
prognosis of, 801. 



INDEX 


1848 


Pulsus alternans, treaitnent f.f, . 
bIgemiDUS, 781 . 782, 787. 

:i daiigoT’ sigiiMl in iihc i>f fligilalis, 7r>r». 
bisferiens in af 3 rt ic 8118. 

irregularis, 8(>2. 
trigeminus, 783, 788. 

Puncture fluids, taU‘rcl(> IxMalii m, lU. 
Pupils aiicl ancommodatjon, patiiolo^fi* al 
lamditions of, 1378, 1378. 

Argyll Robertson pupil, 1378. 

A nd see Ai*gyll RobertHon pupil, 
dilated, in tw)ttio aiieuryHm. 851, 952. 
in acute alcoholism, 382. 
in apoplexy. 1462. 
in oerel)ial tlirombosis. 1-152. 
ill dementia praecox. 1 729. 
in gtMieral paralynis of tlu insam*. 1191. 
1492. 

in heat hyperpyrexia, 3(i0. 
in syringomyelia, 1601). 
in tabes, 1500, 1602. 

unequal, diagnostic Hignificanoti of, 1378. 
in aortic aneurysm, 962. 
in enlarged mema.stinal glands. 1 1 72. 
Purgatives as a cause of diarrhrjna, 509, 
for diabetics, 41 8. 

habitual use of, as (!auH4‘ <d colitis. 5H<>. 
the use and abuse' of. oliS. 

PttriO bodies in relation to gout, 421. 422. 
output of, in urine. 1 I 78, 

Purkinie fibres, 741 . 

Purpura, 725-730. 
acute nephritis in relation to, 1 i9<». 

arthiltlea, 728. 

relation of, to rhe uniat ism, 728. 
l aohectic, 725. 

<'las8itioation of, 725, 720. 
tliagnosis of, 729. 

(ulminans, 727. 
haemoptysis iu, 1071. 
hsemorrhagica, 728. 

Henooh’s, 728, 729. 
idiopathic, 725-727. 
pathology of, 720, 727. 
symptoms of, 727. 
in acuU* yellow atrophy, 027. 
in bacterial food poisoning, 394. 
infective, 726. 
mechanical, 726. 
nervous, 725. 
primary, 726. 

Arid see Idiopathic purpura, 
prognosis of, 729. 
relation of, to other diseases, 728. 
rhottiualioa, arthritis in, 1 249. 

in children, 81 9. 
secondary, 726. 

Simplex, 727, 728. 
cetiology of, 727. 
arthritis in, 1249. 
symptoms of, 727, 728. 
symptoms of, 727, 728, 729. 
thrombocytopenic, 726, 


Purpura, toxic, 725. 
treatment of, 729, 

Purpuras, the, 72.5, 1325. 

anaphylactoid, 726, 729. 

Purpuric drug eruptions, 1321. 
eruptions, rhi umatic, 295. 
in chiUlii II. 296. 

Pus, <;hara<5t< rs of, in hepatic abscees, 629. 
in vomit in suppurative gastritis, 64tl. 

Putrefaction in pyloric obstruction, 566. 
intestinal, as cause of diarrhcea, 669. 
as a cause of flatulencf^ 583, 

Pyaemia and phlebitis, 960. 

arterial, .52, 

in Halation to infective endof;a iditin, 
52, 53, 826. 
definition of, 52. 
from abscess of lung. 1080. 
immune therapy of, 46. 47, 53, .54. 
intracranial al^ccss in, 1427. 
manifestations of, 60, 61. 
pne umococcal, immune therapy of. 42. 
portal, .52. 

relation of, to aepticsemia, ,52. 

.symptoms of, 52. 
sy.stcmic venous. 52. 
treatment of, 53. 54. 
tyi»e8 of, 52. 

Pymmio arthritis, 1247. 1248. 

PyeUtis, 1222-1224. 
jetiology of, 1222. 
liacteriology of. 1222. 
diagnosis of, 1223. 
in paratyphoid fever, 78. 
in typhoid, 68. 80. 
imthology of, 1222. 
paths of infection in. 1222. 
prognosis of, 1223. 1224. 
synnptoms of, 1222, 1223. 
treatment of. 1224. 

Pyelography, 1182. 

Pyelo-nephritis in paratyphoid fever. 78. 
in typhoid, 68. 

Pyknolepsy, 1533, 1541. 

Pylephlebitis in Jiaratypboid fever, 78. 
in typhoid, 63. 
ncm-snppurative, 660. 
portal, 964. 

suppurative, 62, 651, 682, 960. 
aitiology of, 661 . 

as sequela of acute appendicitis, 608, 
612. 

Itacteriology of, 661. 
diagnosis of, 661, 652. 
in acute peritonitis, 680. 
patholo^ of, 651. 
prognosis of, 662. 

' symptoms of, 661. 

Pyloric obstruction, 656-657. 
lotiology of, 665, 666. 
diagnosis of, 516, 617. 
from cancer, 656. 

I in relation to chronic gastritis. 540. 
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Pyloric obstruction, in relation to for- 
mentation. 
sites of, 555. 
spasmodic, 555. 
symptoms of, 555. 

ulcers as cause of, 545, ,548, ,549. ,55.5. 
556. 

stenosis, hypertrophic-, 557. 

Pylorus, congenital hypertrophy of the, 
657, 658. 
aetiology of, 557, 
complications of. 558. 
course of, 558. 
diagnosis of, 558. 
imthology of. 557. 
pi-ognoais of, 558. 
aequelse of, 558. 
symptoms of, 557. 558. 
treatment of. 558. 

Pym’s fever, 315. 

Pyonephrosis, 1225, 1227. 1232, 1233. 
Pyo-pneumothorax, tubercular, 1157, 1158, 
1161. 

Pyorrhoea in chronic mercurial poisoning. 
371. 

alveolaris, 485-488. 
aetiology of, 485, 486. 
as cause of chronic gastritis, 540. 
as clause of gastric ulcer, 642, 547. 
course of general infection in, 486. 487. 
importance of dental treatment in. 
487. 

pathology of. 485, 486. 
streptococci in, 55. 
symptoms of, 486, 487. 
treatment of, 487, 488. 
vaccine treatment of, 46, 487, 488. 
Pyramidon, effect of, on colour of urine, 
1189. 

Pyretic drugs, 5, 359. 
mode of action of, 5. 

Pyrexia, 1. 

as a mechanism of defence, 7. 

drugs in relation to, 5. 

in acute appendicitis, 609. 

in acute pericarditis, 877. 

in coliform infection of kidney, 81, 82. 

in diphtheria, 93. 

in erysipelas, 66. 

in general tuberculosis, 117. 

in infective endocarditis, 828, 829. 

in mump.s, 288. 

in pulmonaiy tuberculosis, 1095, 109(». 
in scarlet fever, 264, 255, 263. 
in serum sickness, 30. 
in undulant fever, 173, 174. 
micro-organisms in relation to, 5, 6. 
septicsemic, 61. 
types of, 6. 

Pyridin in relation to pernicious anssmia. 
1618. 

Pyrotherapy in syphilis, 217. 

Pyuria, 82, lino! 


Quartan tyj)c of malaria, 222. 

Quincke’s disease. An gin -neurotic 

mdoina. 

Quinidine, 767-770. 

contra-indications to uho of. 769. 
ilisadvantiiges of. 768, 769. 
dosage of, 770. 
effecte of, 767. 

in auricular fibrillation, 767-770. 808, 
809. 

in paroxysmal tachycardia, 818. 
indications for, 768, 809. 
risk of embolism and thromlKisis in, 
7G8. 

toxic symptoms from use of, 768. 
Quinine, explanation of antipyretic acti(»n 
of, 6, 7, 9. 

haemoglobinuria, 225. 
hydrobromide in hyperthyroidism, 4(i4. 
in malaria, 223, 224. 
preparations in pneumonia. 1130. 
Quinophan in gout. 427. 

Quinsy, 495, 496. 

.netiology of, 495. 
complications of, 496. 
symptoms of, 495, 496. 
treatment of, 496. 

Rabbits as carriers of infet-tion in tnlarsimia, 
1 75. 

Rabies. Hydrophobia. 

Radiography of the chest, 985, 1100, 1101. 
of the intestines, 561, 662. 
of the kidney and ureter, 1182, 1223, 
1225, 1229, 1232, 1234, 1239. 
of the stomadi. 516, .’>17, 518. 
Radiotherapy of throat diseases, 506. 
Radium dermatitis, 1286. 
in hyj>erthyroidi.sm. 465. 
in lupus of larynx, i(K>9. 
in new-growths of lung, 1119. 
needles, in imilignant tumours of n 08 < , 
998. 

tnuiiment of laryngeal tumours, 
technique of, 1015. 

Radon in hyperthyroidism. 465. 

seeds, use of, in lymphadenoraa, 702, 
R41es, 984. 
bubbling, 984. 
crackling, 984. 
crepitant, 984, 
gurgling, 984. 

Rammstedt’s operation for congenital 
hypertrophy of the pylorus, 558. 
Rash in cerebro-spinal fever, 164, 166. 
in congenital syphilis, 204. 
in den^e, 316, 317. 
in erysipelas, characters of, 56. 
in influenza, 124. 
in measles, 241, 242. 
in Oroya fever, 320. 
in rat-bite fever, 190. 
in rubella, 248. 
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Raih in scarlet fever. 263. 256. Reflexes, abdominal, dimumttOn of, iri 


in secondary syphilis, 199, 200. 
in small-pox, 267-270, 271-273. ! 

ill spotted fever of the Rooky Mounteins. ] 
318. ' 

in tsutsugamushi IVvor, 319. 
in typhoid, 64. 
in typhus, 284. 

Rashes after diphtheria antitoxin, \02. 

skin, iu acute endocarvUtis, 821. 

Ivaspberry tongue in scarlet fever, 254. 
Ratebite disease, 189. 
fever, 189, ifK). 

setiology of, 189, IfK). 
diagnosis of, 190. 
pathology of, 190. 
prognosis of, 190. 
symptoms of, 190. 
treatment of, 190. 

Rat flea, 170. 

Rats as disseminators of rat- bite fever. 189, 
190. 

as medium of infection of spirochaetosi.s 
ictero-hajmorrhagica, 184. 
in relation to plague, 170, 172. 
Ray-fang^ disease. Ste Actinomycosis. 
Raynaud's disease, 974-977. 

{etiology of, 976. 
diagnosis of, 976. 

paroxysmal hasmoglobinuria in, 1186. 
pathology of, 976. 
prognosis of, 976, 

Hymptoms of, 976, 976. 
treatment of, 97*. 

Reaction, focal, after vaccine incamlntion 
HI, 32. 

general, after vaccine inoculation, 31. 
focal, after vaccine inoculation, 31. 
mixed, in progressive muscular atrophy, 
1632. 

of degeneration in poliomyelitis, 139. 
of a fluid, in i-elation to H ion concentra 
tion, 400, 40 1 . 
to tuberculin, 48. 

RedcUnghausen's disease, 1368. 
Reoompression in the treatment of caisstm 
disease, 353. 

Rectal administration of immune sera, 29. 
crises in tabes, 1500. 
treatment of, 1604. 

examination, value of, in acute append i 
citis, 610, 611. 

Reetitis, epidemic gangrenous, 326. 

Rectum, dyschezia in relation to the. 564. 
665, 566, 567, 568. 

lesions of, in schistosomiasis, 332, 333. 
Red corpuscles, fragility of, in acholuric 
jaundice, 623. 

Red-light treatment of small pox, 276. 

Red mite dermatitis, 345. 

Re-education in psychotherapy, 1753, 1764. 

Reflex epilepsy, 1534. 
grasping, 1400. 


lesions of hemispheres, 1400. 
exaggerated, in trench fever, 306. 
in acute poliomyelitis, 139, 140. 
in apoplexy, 1462. 
in cere bro-spinal fever, 154. 
in chorea, 1667. 
in dementia prascox, 1729. 
in diabetic neuritis, 1666. 
in diRaeminate sektoaia, 1508. 
in Friedreich’s ataxy, 1519. 
in general paralysis of the insane, 1492. 
in hydrocex:>halu8 in children, 1423. 
in hysteria, 1579. 1580, 1582. 
in interstitial neuritis, 1652, 1654. 
in lethargic encephalitis, 149, 150. 
in localisation of spinal cord lesions, li>97. 
in myasthenia gravis, 1683. 
in progressive muscular atrophy, 1632, 
1633. 

in sciatica, 1654. 
in spastic paraplegia, 1593. 
in subacute combined degeneration, 
1620, 1621, 1622. 
in syringomyelia, 1606. 
in tabes, 1498, 1500, 1501. 

Refractory stage of conductivity. 742, 743. 
Regur^tation ol food, 523. 

Relapsing lever, 186-188. 
sstiology of, 186. 

African, 188. 
iVmerican, 188. 

Asiatic, 187, 188. 

ty})e8 of, 187. 

Central African, 188. 
complications and sequelae of, 187, 
188. 

diagnosis of, 187, 188. 
distribution of, ISt), 188. 

European form of, 187. 
lice in relation to, 186, 187. 
mortality in, 187, 188. • 

path of infection in, 186. 
pathology of, 186. 
prognosis of, 187, 188. 

Somaliland variety of, 188. 
symptoms of, 187, 188. 
treatment of, 187, 188. 

Religious factor in delusional insanity, 
1736 

Remissions in leukaemia, 720, 722. 

in undulant fever, 173. 

Renal calculi, 1228-1230. 
aetiology of, 1228. 

contra-indications to operation in, 
1230. 

diagnosis of, 1229. 
ill osteomalacia, 1267. 
patholo^ of, 1228, 1229. 
prognosis of, 1230. 
symptoms of, 1229, 
treatment of, 1230. 
changes in chronic alcoholism, 365. 
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Renal cirrhoiis m relation to hypertrophy 
of iieaii, 872. 
ooUc, 1229. 

treatment of, 1230. 
crises in tabes, 1501. 

disease in relation to cerebral throml)osis 
and hcemorrhage. 1448. 
papilloede^ma in, 1410. 
relationship of cardio- vascular hypt^r- 
trophy to, 944. 
dwarfism, 481, 1203. 
function, estimation of, 1180-1182. 
glycosuria, 420, 421. 
symptoms in aiterial hypertrophy, 945 
vein, thrombosis of, 1191, 1192. 
Replacement fibrosis of the liver, 38o. 382. 
Repression, 1576. 

Resection of oolon for canoer. 597. 

Resistant stupor in cere bro -spinal h vor. 
155. 

Resonance, pulmonary, varietie>s of. 983. 
vocal, 985. 

Respiiatton, disturbed, in intracranial 
tumour, 1412. 

in relation to sinus irregularity, 785. 
irregular, in oerabro-spinal fever, 154. 
Respiratiou-rate in fever, 8. 

Respiratory centre, function of, in regu- 
lating reatrtion of blood, 401. 
complications of typhus fever, 286. 
disorders in rickets, 445. 
effects of high altitudes, 354. 
movements in eniphyaema, 1076. 
quotient, determination of, 398. 
symptoms of aortic aneurysm. 928. 9r>d. 
961, 963. 

system, diseases of, 982 1176. 

Response to treatment as a guide to oanJiac 
prognosis, 758. 

Rest, importance of, in treatment of heart 
condition^ 761, 823, 824, 876. 
Retention of urine in typhus fever, 284. 
Reticulocytes in blood in pomiciou.^ 
anaemia, 711, 713. 

Retina, embolism of central artery of, 965. 
Retinal changes in amaurotic family idiocy. 
1478, 1479. 

haemorrhages in anaemia gravis. 714. 
in arterial hypertrophy. 945. 
in infective endocaiditis, 828. 
in leukaemia/ 720. 
in nephritis, 1197, 1203, 1208. 
in pernicious anaemia, 711. 
in .secondaiy contrac5te<l kidney, 12o:i. 
1204. 

in subacute coiiibiiird degencratioji 

1621. 

pulsation in aoidic iiicom|jetence, 842. 
tuberculoma, papilloedema in, 1410. 
veins in congenitaJ heart disease, 898. 
Retinitis, albuminuric, 045. 

in secondary contracted kidney, 1203. 
in unemia. 1215. 


Retinitis, diabetic, 411. 

Retrobulbarneuritis,4ll, 1372, 1373. 

Retro-ooUle spasm, 1564. 

-pharyngeal abscess, 500. 
acute, 500. 
chronic, 600. 
in glandular fever, 291. 
in i-elation to lympliatism. 699. 

Revaooination, 277. 

Reversed rhythm, 742. 

Rhagades in congenital syphilis, 204. 

Rheumatic endocarditis, 295. 
fever, 292-301. 

aberrant tyi^es of, 295. 
netiology of, 292 -294. 
age-incidence of, 294. 
eausal organisms of, 292-“294. 

(uun plications of, 295. 296. 

(convalescence in. 296, 300. 

course of, 296. 

diagnosis of, 297, 298. 

drugs used ft^r, 298--3(Ki. 

focal infections in, 292, 293. 301. 

in children. 296, 297. 

local treatment of, 300. 

preventive treatment of. 300, 301. 

prognosis in, 21M>. 

relation of piiry>ura to. 728. 

.seasonal incidence of. 294. 
streptococci in, 55. 292. 293. 
sweating in. 8. 294. 

.'lymptoms of, 294, 295. 
treatment of, 298-301. 
gout, Arthritis, nou-speoitic in 

fective. 

infection of heart in childhood, 819. 
nodules, 296. 297. 

state as decreased resistanc^e to 8troi>to- 
cocci. 15. 

Rheumatism and chon a. 819. 1651. 1552. 
1657. 

cardiac disease in relation to, 819. 
chronic, 1256. 

chronic articular. See Arthritis, non 
specific infective, 
gonorrhosal, 60, 61. 

vaccine treatment of, 40. 

And aee Arthritifl, gonococcal, 
ill relation to valvular disease, 76<1. 
in scarlet fi'ver, 268, 269, 264. 
malignant, 825. 

manifestations of, in children, 819. 
reflation of infective cmdocarditis to, 826. 
scarlatinal, 1246. 
tonsillitis in relation to, 494. 

Rheumatoid arthritis, pyorrhcea aivt^jlaris 
in relation to, 487. 

A nd itee. Arthritis, non-spacciiin infe(!tiv(*. 

Rhinitis, acuti(« catarrhal, 986, 986. 
letiolo^ of, 985, 986. 
complications of, 986. 
organisms of, 986. 

Rympt<>m8 of, 986. 
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Rhinitis, acute oatarrliai, tr<^atm« ut oi, 
atrophic, 988-990. 
aetiology of, 988, 989. 
bacteriology of, 989. 
e-omplications of, 989. 
pathology of, 989. 
prognosis of, 980, 990. 
symptoms of, 989. 
syphilitic, 99f). 
treatment of, 9!)0. 
chronic catarrhal, 980-988. 
ttitiology of, 980, 987. 
diagnosis of, 987. 
discharge in, 987. 
symptoms of, 987. 
treatment of, 987, 988. 
hypertrophic, 987. 
in scarlet fever, 258. 
mombranous, 990. 
sicca, 988. 

.netiology of» 988. 

«* pis taxis in, 988, 990. 
symptoms of, 988. 
treatment of, 988. 

Rhino-pharyngitis, dcstnictive ulcerating, 
324. 

Rhinophyma, 1281. 

Rhinorrhcea, paroxysmal, 980. 992, 993. 
polypi in, 992. 
tr(*atment of, 993. 

vasomotor. See Khinorrhwa, {larox^s- 
mal. 

Rhinotomy, lateral. See Moure’s operation. 
Rhonchal fremitus, 9 S 3 .' 

Rhonchi, 984. 

Rhus toxicodendron ius source of skin 
irritation, 1284. 

Rhythm, cardiac, as a guid<' to treatment. 
704. 

change of, as an indiiation of cfilata 
lion, 87.3, 875. 

in paroxysmal taidiyeardia, 810, 817. 
in jK ricarditifi, 879. 

Rice, jKjlished. use of. a cause of lierilieri, 
447. 

Rice-water stools of cholera, 87. 

in summer diarrhoni, 57t>. 

Rickets, 443 440. 
acrobatic. 444. 
acuk‘, 440. 
adolescent, 440. 
mtiology of, 443. 
arthritis in, 1250. 
congenital, 440. 
diagnosis of, 445. 
fcntal, 446. 
goitre and, 470. 

in relation to bruiicho-pneumonia, 1132. 
in relatuin to epidemic diarrlnea, 577. 
in relation to epilepsy, 1528. 
late, 440. 

pathology of, 443, 444. 
prognosis of, 445. 


Rickets, prophylaxis of, 432, 445, 
recrudescent, 446, 
sunlight and, 433, 445. 
symptoms of, 444, 446. 
treatment of, 432, 445, 440. 

Rickettsia bodies in trench-fever-infected 
lice, 303. 
in typhu.s, 282. 

Rickety rosary, 444. 
spine, 444. 

Rigidity as early symptom of paralysis 
agitans, 1,523. 

in tuberculous meningitis, 1436, 14,30. 

Rigor after arsenobenzene preparations ,20 9, 
mortis, early, in cholera, 87. 
significanci* of, 3 

Rigors in am^Aibic ahswjss of liver, 0<K>. 
in black water fever, 220. 
in ct* re bro -spinal fever, 154, 
in coliform infection of kidney, 81 , 82. 
in empyema, 1 149. 
in cry.sipidas. 56. 
in influenza, 123. 
in iethargie enwphalitis, 147. 
in malaria. 222. 
in purulent pericarditis, 880. 
in pyelitis, 1223. 
in rtdapeing fever, 187. 
in small-pox, 207. 
in suppurative pylephlebitis, 051. 
in tsutsugamushi fever, 319. 
in typhoid, 00. 
septic®iuic. 51. 
toxsemic, 50. 

Ringworm, i:io7 1313. 

adioiogy and pathology of. 1307, 1308. 
black-dot, 1309. 
ectothrix. 1309. 
cezematoid tyiK\s of, 1.312. 

(‘lulothrix. l.'109. 

fimgi concerned in, K108, 1311. 
in the tropics, 1 308. 
micros poron, 1,‘IOS. 

Of the beard, 13lo. 1311. 
scaly type of, 1310. 
suppurative type of. 13Ub 13H. 
of the glabrous skin, 1311 1.313. 
diagnosis of, 1312. 
symptoms of, 1311, 1312. 
treatment of, 1312, 1313. 
types of, 1311. 
of the nails, 1313. 
of the scalp, 1308-1310. 

adiology and pathology of, 1 308. 
<liagnosi8 of. 1309. 
symptoms of, 1308, 13t>9. 
treatment of, 1310. 

Ringworms, pustular body, 1312. 

Rinne’s test for nerve deafness, 1.380, 1387. 
Risus sardonleus, lOo. 
in tetany, 1079. 

Ritter’s disease, 1290. 

Roch’s sign of pm'icaidial eitiision, 879 
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Rock fever. See Undulant fever. 

Rockefeller Institute studies on pat ho 
genicity of the pneumof.oociiN. 
1122, 1131. 

Rodent ulcer, 1355, 1356. 
pathology of, 1365. 
symptoms of, 1355, 1356. 
treatnu'iit of, 1356. 

Rodents as carriers of infection in tular- 
aemia, 175. 

Rodnius prolixus, 236. 

Rogers* double remittent fever in kala-azar. 
229. 

Romberg’s sign in Friedreich’s ataxy, 1518. 

Root shadows in pulmonary tulx'rcle, IKH . 
Rosacea, 1280-1282. 
achylia as a cause of, 527. 
aitiology and pathology of, 1280, 1281. 
diagnosis of, 1281. 
oral sepsis in relation to, 487. 
symptoms of, 1281. 
treatment of, 1281, 1282. 

Rose spots in paratyphoid fever, 78. 
in trench fever, 305. 
in typhoid, 64, 65. 

Roseolar rash of syphilis, 1 96, 1 97. 

Rdtheln, 247. 

Rothera’s nitroprusside test for aceto 
acetic acid, 412. 

Rouge’s operation, 998. 

Round worms, 341. 

Rubella, 247-250. 
letiology of, 248, 
age*incidenc(‘ of, 248. 
complications of, 249. 
diagnosis of, 249. 250. 
infectivity of, 248, 250, 
prognosis of, 250. 
prophylaxis of, 250. 
quarantine after. 250. 
seasonal incidence of, 248. 
symptoms of, 248, 249. 
treatment of, 250. 

Rumination, 523. 

Rupia, 197. 

Rusty sputum, 58. 

Sachs-Georgi reaction for syphilis, 1 95. 

St. Vitus’ dance. See Chorea. 

Salicyiic preparations specific in rh< u 
matism, 298, 299. 

Saline infusion in peritonitis, 683. 

Salines, hypertonic, in bacillary dysentery. 
86 . 

Salisbury diet in cardiac failure, 773. 

Saliva, deficient secretion of, 492, 493. 

dribbling of, in progressive muscular 
atrophy, 16^10. 

drugs inhibiting secretion of, 492. 

drugs stimulating secretion of, 492. 

excessive secretion of, 491 . 

Salivary glands, diseases of the, 491-494. 
fmictional disorders of the, 491-493. 


Salivation, conditions associated witli, 41H), 
492. 

in achalasia of tlie eaixlia, 509. 
in acute gastritis, 539. 
in cancer of the msophagiis, 514. 
in chronic arsenical poisoning. 369. 
in lethargic encephalitis, 149. 
in mercurial stomatitis, 371, 41HK 
in sea-sicknt'Hs. 356. 
in waterbrash, 510. 

“ Salmon patch,” 204. 

Salmonella group of bacilli of food j>ois<»ii 
ing. 389. 

Salt poisoning, 8 . 

Salvarsan, 206. 207. 
in cerebro-spinal syphilis, 1489. 
in relapsing fever, 187. 
in yaws, 220. 

method of administration of, 20f). 207. 
toxic symptoms after, 370. 
tn^atment in sypliilis of the ner\'ous 
syskuu, 1484, 1490. 

Sanatorium treatment of pulmonary tnlM i 
culosis, 1107. 1108, 

Sand-flea infestation, 344. 

Sand-fly fever, 315. 

Sanger Brown’s ataxy^ 1521. 

Sanocrysin treatment of pulmonary tuber- 
culosis, 1110. 

Saprophytic bacteria, 10. 

Sarcinae, 518, 519. 

Sarcoid, the cutaneous, of iioeck, 1339. 

the hypodermic, of Darier, 1339. 

Sarcoids, the. 1339. 

Sarcoma, multiple idiojiathic, of Kaposi, 
1358. 

of brain, 1367. 
of liver, 646, 647. 
of nose, 998. 
of skin, 1358. 1359. 
of tonsil, 505 
Sarcoptes soabiei, 1318. 

Sausages, poisoning by eating, 387 
Scabies, 1318-1,320 
.'etiology of, 1318. 
burrows in, 1318, 1319. 

(liagnosis of, 19!1. 1319. 
symptoms of, 1318. 
treatment of, 1319. 

Scalp, eczema of the, 1288. 
ringworm of the, 1308-1310. 

I seborrhoeic dermatitis of, 1302, 1303. 

1 Scapulodynia, 1259. 

I Scar, hypertrophic, 1357. 

! Scarlatina. See Scarlet fever. 

{ miliaris, 253. 
i sine eruptione, 257. 

I Scarlatinal nephritis, 252, 258, 264. 
jjreventioD of, 263, 264. 
rheumatism, 258, 269, 264. 

Scarlatiniform rashes in other diseaw'^a, 260, 
261. 

Scarlet fever, 250 264 
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Soarlel fever, acute nephritis in, 1195. 
a'tiology of, 250, 251. 
age-inoidenoe of, 250. 
and diphtheria, 90, 251, 25S. 250. 2t)0. 
and tulx^rciuloBifl, 201 
anginouH, 255, 250. 
antitoxic Kcruiii for, 252, 205. 
arthritis in, 158,259. 1240. 
t arriers, 261, 202. 
complications of, 257-259. 
desquamation in, 254, 255. 
diagnosis of, 259-2G1. 

Dick test for susceptibility, 251 , 2.72. 
hwraorrhagic, 250. 
immunity after, 18, 251, 252. 
in pregnancy, 257. 
in puerperiurn, 257, 201. 
in relation to chic ken -]X)X, 27H. 
in relation to measles, 240, 244. 
incubation jxniod in, 252. 
infectivity of. 251, 202. 
isolation of, 2i)2. 
malignant type of, 250. 
milk in relation to, 251. 
rnortfility in, 254, 201. 
pathology of, 251, 252. 
prognosis of, 201, 202. 
prophylaxis of, 251. 2(i2. 

(|uarantine after, 202. 
rash in. 253, 256. 
seasonal incidence of. 25)0. 

Schultz Charlton blanching test in. 

252. 

sejjtic, 255. 250, 
septic rash of, 253. 
simple, 255. 

strtq>tococci in. 55. 251. 
surgical, 250. 257. 
io.xic, 250i. 

transrniHsion of, 250, 251. 
ti*eat!nent of, 202-2f>l- 
typhoid tyixi of, 254. 
varictie.s of, 255 2. >7. 
varying severity of, 250. 

Scarring, effects of, in sypliilitic cases, 193. 

Scheele’s green, 3(j7. 

Schick *S test for susceptibility to diphtlieria . 

101 . 

typos of reaction, 10 1. 

Sohilder*s disease, 1 5 1 3 J 5 1 5 
ietiology of, 1513. 
course and prognosis of, 1 5 i 4. 
dia^osis of, 1514 
pathology of, 1513, 1514. 
symptoms of, 1514. 

Schistosoma hsematobium, 332. 
japonlcum, 332. 
mansoni, 332, 333. 

Schistosomiasis, 332-334. 
dysentery, 333. 
symptoms of, 332, 333. 
treatment, of, 333, 334. 

Schizogony of malarial parasite, 220. 


Schizophrenia, 1740. 

And see JJementia prsecox. 

Sehlzotrypanum cruzl, in thyroid, 473. 

Schd olein’s disease. See Peliosis and 
Purpura rheumatica. 

School attendance and measles, 246. 
Schiiffner’s dots in malarial parasite, 221. 
Schultz Charlton blanching test in scarlet 
fever, 252. 

Sciatic nerve, great, imons of, 1649. 

Sciatica, 1653-1656. 
diagnosis of, 1665. 
pain in, 1 654. 
i reflexes in, 1054. 

I secondary, 1 053. 

splints for. 1655. 

surgical treatment of. 1050. 

! symptoms of, 1054. 1655. 

I tr(‘atment of, 1 655. 1 066. 

! Sclavo’s anti -anthrax seiTim, 30, 1 09. 

Sclerema neonatorum, 1 35 1 . 

' Sclerodactylia, 1351. 
j Sclerodermia, 1 350 . 1351. 

I generalised, 1350. 1351. 

! localised, 1351. 

I Scleroma of trachea, 1028, 1029. 

; Sclerosis, amyotrophic lateral, 1 625. 1 634. 

I disseminate, 1507-1513. 

! a*tiology of, 1507. 

Course and prognosis of, 1512. 
j diagnosis of, 1510-1512. 

influenza in relation to, 1507. 

! motor symptoms of, 1508. 

ocular symptoms of, 1609. 1610. 

! pathology of, 1 507. 

retrobulbar neuritis in , 1 373. 
sensory symptoms of, 1509. 

.speech in, 1^8. 

.symptoms of, 1507-1510. 
transient amblyopia in , 1 373. 
treatment of. i512, 1513. 
lobar atrophic. *b'( f Ore bral diplegia, 
of brain, hypertrophic, 1 739 
I Sconces o! tmnia, 336. 

I Scorbutus. See Scurvy 
j Scotoma, central, 1401. 

Scratch eruption, 1293. 

in p'dienlosis vestimeritorum, 1317. 
in .scabies, 1319. 

Screw worm, the, 342. 343. 

Scrofulodermia, 1336. 1337. 

Scrotum, erythematous dermatitis of, 1290. 

pruritus of, 1279. 

Scurfy head, 1302. 1300. 

Scurvy, 438^41 . 

.'etiology of, 438. 
arthritis in, 1249. 125^b 
complications of. 440. 
diagnosis of, 440. 
haemoptysis in. 1071. 
infantile, 441-443. 
jetiology of, 441 . 
diagnosis of, 442. 
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Scurvy, infantile, pathology of, 441. 
prognosis of, 442. 
symptoms cd, 441, 442. 
treatment of, 442, 443. 
myositis in, 1261. 
pathology of, 438. 
prognosis of, 440. 
prophylaxis of, 432, 436. 437, 446. 
Nymptoms of. 438-440. 
troatment of, 432, 440, 441. 

-rickets, 446. 

Sea-sickness and allied conditions, 355- 357. 
animals liable to, 355. 
course and prognosis of, 357. 
immunity to, 355. 
pathology of, 355, 356. 
prophylaxis of, 357. 

.symptoms of, 356, 357. 
treatment of, 357. 

Sebaceous cysts, 1857. 

Seborrhoea, 1276, 1277. 
and acne, 1276. 
baldness in, 1303, 1363. 
complications of, 1276, 1277. 
sicca, 1302. 
treatment of\ 1277. 
symptom* of. 1276. 

SeborrhoBic dermatitis, 1 302-1304. 
aetiology and pathology of, 1302. 
diagnosis of, 1303. 
prognosis of. 1303, 1304. 
s^miptoms of, 1302, 1*103. 
treatment of, l^lf)4. 
dermatitis of scalp, 1302, 
organisms, 1302. 
in skin infections, 1302. 

Secondary infections in syphilis, 104. 
lesions of syphilis, 1 96-199. 
syphilitic eruptions, 199, 200. 

Secretion in fever, 8. 

Secretory disorders of the stomach, r>2^ 

529. 

Sedatives in morphinomania, 1 708. 

Sedimentation rate of re^ blood cells, as aid 
to prognosis, 1107. 

Selective action of lead on nerves, 375. 
of pathogenic organisms, 14. 194. 
of toxins, 14. 50. 

Seliwanow’s test, 41 i . 

Semen, vims of syphilis present in, 191. 

Seminal vesicles affected in sehistosoniiasis, 
332. 

Senile atrophy of skin, 1362. 
parapl^a, 1615. 

Senility, 1745-1747. 

pathology of, 1745 . 1746 . 
premature, from atrophy of siiprunniMl 
cortex, 453. 
symptoms of, 1 746. 
treatment of, 1 747. 

Senoran’s evacuator, 5i 8. 
in haematemesis, 538. 
in i^yloric obstruction, 556. 


Senoran’s evacuator, in tiwitmentof gastric 

uhier. 549. 

Sensitised cultures, for active immunisa 
tion. 19. 
vaccines, 26. 

Sensory disturbances in .icn>j)uia‘Kthesi;«, 
977. 

in acute poliomyelitis, 146. 
in alcoholic neuritis, 1662. 
in beriberi, 447. 
in hferaatomyelia. Kill. K)12. 
in hysteria. i578, 1579. 
in l^ndry’s paralysis, 1671. 
in neurasthenia, 1587. 
in subaente eombinofi <l(‘generation. 
1618. 1616. 

in syringomyelia, 1603. H>04. 

Sepsis, oral, 484. 

Septic wounds in ?*e‘lation to septiea»niia 5 1 
Septicaemia, 50-52. 

as result of bacterial activity. 13. 
cause of diarrlnea in, 570. 
fi-om B. <;oli, 83. 
from typhoid ba(‘iJhiB. 61, 
in infants, 66. 
gonococcal. (iO. 
immune therapy of. 46, 47. 
in cerebro-spinal fev^er, I i’ib. 
in erysipf^as, 57. 
in jKjritoiiitis. 680. 681, 683. 
ill scarlet fever. 2. >4, 255. 
meningococcus, sonun trtjatinent of. 
37. 

inicnibes chiefly eomiernerl in, 51. 
papilla^dema in, 1411. 

])neumococcuH, 60. 

immune thera]>y of, 42. 
l>O8t-0j)emtive, 51. 
prognosis in, 52. 

puerpeml. See Puerperal Hefiticaemia. 
ndation of, to pya*iiiia, 52. 
symptoms in, 51, 52. 
treatment of, 53, 54. 

Septicsemic arthritis, 1247, 1248. 

Septum, inter-auricular, patency of, 895, 
898, \m. 

nasi. See Nasal septum, 
ventrlculorum, imomplete, 895, H6S. 
prognosis of, 9(K). 

Sera, anti- bacterial, 21, 25. 
antitoxin, 25. 

arthritis following injection of ainimil, 
29. 

group, 26. 
irnmmie, 2 

mode of administration of, 28 30. 

Serophytes, 13. 

Sero-saprophytes, 13 
-vaccines. Nee SeiisitiM^d vaerutie.-!*. 
Serum, a, the remedy of choice in acute 
generaUH«id infoctionH, 28. 
eruptions, 1322, 1323. 
fn'sh, as affecting bacterial growth, 13. 
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S^runiy lioiBe, Bubi'uiatiooufilyf in hmixiD* 
philia, 733. 

in inelacna neonatorum, 73(). 
normal, infuHion of, in lisemophilia, 734. 

in purpura, 729, 730. 

sioknMf, cK). 

in relation to anajjhylaxiH, 23. 
treatment of, 30. 

Seven-day fever. Sef. RelapBing fever. 

of ('aleutta, 317, 327. 

Sex in relation to prognosis in (‘anlia* 
(liBea8<^, 757. 

in relation to vaceine therapy, 35. 

Sex glands, diaimKeH of, 4H2. 483\ 

in relation to mental chanj^s. 1722. 
intluenoc of. on metaboliRin. 429. 
jiiiK'al gland and, 476, 
siipraronal eortex in relation to, 4 53. 
Sexual aberrations among degenerakw, 1744. 
in mental disordeni of puberty. 1723. 
in moral imbecility, 1742. 
crime predisposed to by epilepsy, 1711. 
eilmes in senUity, 1746. 
desire in pulmonary tiiberculoaiH. 1097. 

loss of, in poUagra. 451. 
development, suprarenal cortex in re 
lation to, 453. 

disturbances in hyperthyroidism, 402. 
excess as a cause. of cardiac pain, 779. 
in relation to chronic rhimtis, 986. 
in relation toconfusional insanity. 1696. 
excitement in mania, 1718. 
factor in dementia prajoox, 1728. 
function in relation to palpitation. 778 
instincts in idiots, 1739. 
intercourse and syphll^ 191. 
climatic bubo acquired by, 326. 
leprosy acquired by, 118. 
life, mental disordore as.sociaU^d with. 
1722 1726. 

organs, hallucinations in connection 
with, 1735. 

in cretin idiots, 469, 1741. 
in dementis pnecox. 1728. 
in dw'arfism, 481. 

in d 5 r 8 trophia adiposo -genitalis, 478. 
in dystrophia myotonma. 1676. 
in infantilism. 481. 
in mongol idiots, 1740. 
ill progeria, 481. 

power, loss of, in aci-omegaly, 476. 
in morphine habit, 1706. 
in progressive muscular atixiphv, 
1632. 

in suliaeute (Muubineil degtsicmtion. 
1619, 1620. 

precocity in hypertrophy of pineal 
gland, 476. 

suprarenal corlex. 453. 

Shaking palsy. Set Farslyxis agitaju. 
Sheep rot, 329. 

Siieii-fleh as V(f>hiele of typhoid iaieotioii, 
61 , 62. 


Shell-shock, funotional aphonia in. 1016, 
1019. 

in relation to neurasthenia, 1586. 

Shiga's bacillus of dysentery, 86. 

Shimamushi fever, 318. 

Shin-bone pain in trench fever, 304, 306. 

Ship fever. See Typhus fever. 

Shivering in gall-stones, 657. 

Shock as predisposing to infection, 12. 

SfalorTbiOba. iSee Salivation. 

Sickle-celled anaemia, 714. 

Siderosis, 1086, 1088. 

Sigma reaction (Dreyer and Ward) f»n 
syphilis, 195. 

Sigmoidoseoplc examination in cancer of 
colon, 596, 697. 
in ulcerative colitis. 590, 592. 
technique of, 5(i3. 

tube, use of, in Hirschsprung’s disease, 
602. 

Silbefsalvarsan, 208. 

Silica in relation to pulmonary tube rcuhrsiw, 
1087, 1088. 

Silicosis, 1086, 1087. 

“ Silver wire " arteries, 945, 1203. 

Simple continued fever, 315. 327. 

Singer's nodules, loll, 1012. 

Sino-auricular heart-block, 740. 741. 7sn, 
781, 782, 792. 
eleetro-cardiagram of, 927. 
node, 740, 741. 

Sinus, accessory, suppuration of. Str 
Accessory sinus, 
irregularity, 784, 785. 
letiology of. 785. 
diagnosis of, 785. 

(dec tro- cardiogram of, 924. 
prognosis of. 785. 
symptoms of, 786. 
thrombosis, 1458, 1459. 
aetiology of 1458. 
diagnosis of, 1459. 
inf(»ction in relation to, 1458. 
localising signs of, 1459. 
pathology of, 1458. 
prognosis of, 1469. 
symptoms of. 1458. 1459. 
ti*eatnienl of, 1459. 

Sinuses, cerebral, thrombosis of, 962, 
vaccine treatment of, 43. 

Sinusitis, frontal, 994. 
in influenza, 125. 

Skew deviation, 1405. 1453. 

Skin, actinomyctwis of, 178, J 79. 

aff actions after iirsenobenziuie reuuadu s, 
209, 210. 

;uiatomy of the, 1270-1272, 
anthrax infections of, 109, 1301. 
appendages, tumours of, 1.35T 1360. 
atrophies of, 1362. 

atrophy of, in old people, 1277, 1362. 
benign epithelial tumours of the, 1353 
1354. 
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Skill, biscuit-ooloured, in subacute com- 
bined degeneration, 1622. 
bronzed, in bronzed diabetes. 410. 412. 
456, 640. 

in familial icterus gravis neonatorum, 
622. 

in infective jaundiots 621. 
colour of, in jaimdioe, 616, 617. 
conditions in relation to asthma, 1061. 
connective -tissue tumours of, 1 357-1 360. 
diphtheria infections of the, 95, 1301, 
1302. 

diseases, 1270-1370. 
acute nephritis in relation to, 1196. 
clinical manifestations of, 1273, 1274. 
conditions predisposing to, 1274-1282. 
disorders of circulation in, 1280-1282. 
disorders of secretions of, 1274-1277. 
disorders of sensation in, 1277-1279. 
general description of, 1273, 1274. 
pyorrhoea alveolaris as a cause of, 
487. 

tropical, 1365-1370. 

effect of external irritants on the. 1284- 
1286. 

eruptions of chronic mercurial poisoning, 
371. 

in gout, 425. 

in lacquer poisoning, 379. 
in lethargic encephalitis, 148. 
in rheumatic fever, 296. 
fibroma of, 1358, 
in acromegaly, 476. 
in Addison’s disease, 454, 455. 
ill alcohoho neuritis, 1662, 1663. 
in blackwaUu- fever, 226. 
in chlorosis, 715. 
in orotiiiLsm, 469. 
in haeraochroraatosis, 640. 
in hyi^erthyroidism, 462. 
in inyxoedema, 467. 
in paralysis agitans, 1525. 
in pellagra, 4^. 
in relation to diphtheria, 95. 
in tuberculous peritonitis, 688. 
inflammations of the, 1282-1353. 
-inoculation in relation to tubercular 
infection, 112. 

irritants, groups of, 1284, 1285. 
lesions from embolism in infective 
endocarditis, 828. 

leukaemia and lymphadenoma of, 1352. 
lipoma of, 1358. 

local tuberculous ulcers of, 133<i. 
lymphoid deposits in, in leukaemia, 718. 
malignant tumours of, 1355, 1356. 
myoma of, 1358 

physiology and pathology of the, 1272, 
1273. 

pigmentation anomalies of, 1361, 1362. 
primary syphilitic sores of, 1 93, 1 94. 
protective function of the, 1272. 
sarcoma of, 1358, 1359. 


Skin, secretions of the, 1272, 1273. 
senile atrophy of the, 1362. 
sporotrichosis of, 1340. 
staphylococcal infections of the, 1298- 
1301. 

streptococcal infections of the, 1295- 
1298. 

test for tuberculosis, 115. 
tropical, 1286. 
tulirculosis of, 1334-1338. 
tumours of the, 1353-1356. 

Skoda, veiled pufi of, 985, 1068. 

Skodaic resonance, 983. 

Skull, abnormalities of, in cerebral diplegia, 
1477. 

in cretinism, 469. 
in diabetes insipidus, 479. 
in rickets, 444, 445. 
shapes of, in idiocy, 1 738. 

Sleep in relation to blood -pressure, 968. 

Sleeping sickness, 234, 235. 
of Tubingen. 146. 

Sleeplessness in confusional insanity, 1698, 
1699. 

in delirium tremens, 1702. 
in mania, 1718. 
in morrphinomania, 1706. 
treatment of, in cardiac failure, 773. 
774. 

** Sleeved jacket ** anaesthosia, 1 6(4. 

Small-pox, 265-275. 
aetiology of, 265, 266. 
age -incidence of, 265. 
and pregnancy, 265. 
anomalous types of, 270. 
complications of, 270, 271. 
confluent, 268, 270. 
diagnosis of, 271-273. 
distribution of eruption in, 267, 268, 272. 
haemorrhagic, 270, 274. 
immunity to, 265, 273, 274. 
incubation period of, 260. 
infectivity of, 265, 266. 
invasion period of, 266, 267. 
modified, 269, 270. 
mortadity in, 273, 274. 
organism of, 266. 
pathology of, 266. 
pitting ^ter, 269, 271. 
prodromal rashes of, 267, 271. 
prognosis of, 273, 274. 
prophylaxis of, 274. 
quarantine after, 274. 
race incidence of, 205. 
rash of, 267, 268, 269, 271 , 272. 
secondary suppurative fever of, 269. 
severe types of, 270. 
symptoms of, 266-270. 
transmission of, 265, 206. 
treatment of, 274, 275. 
variable severity of, 274. 

Smegma bacillus, ditierontiation of, from 
tubercle bacillus, 114. 
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Smith’s sign in enlarged mcdia^ttinal 
glanda, 1 1 72. 

Smoking a cauw^ of chroiiie pharyngitis, 
5()1. 

a cause of pt yalism, 492. 
excessive, enterospasnfin, 5ti4. 
harnifulnesK of, in intestinal Hpasin, 
689. 

in sprue, 682. 

in relation to gastric and duodenal 
ulcer, 624, 643. 

in relation to gastric hyperHccrjjtion, 
624. 

A fid see under Tobacco. 

Snake poisoning, 346, 340. 

treatment of, 346. 

Snakes, diseases due to, :f4r>~.34 7. 

varieties of, 345. 

Sneezing in measles, 241. 

Snuffles, 204, 996. 

Soaps as a cause of eczema. 1 291 . 

Sodium arsenite, uses of, 368. 

bicarbonate as stimulant of gastric, juic<‘. 
628. 

biurate dep<wit8 in gout, 421, 422, 423, 
424. 

chloride excretion, reduction in, in lobar 
pneumonia. 1126. 

And see under Ohloride.s. 
gynocardate in leprosy, 1 1 9. 
morrhuatein leprosy, 1 19. 
salvarsan, 207. 

thiosulphate for arsenobenzene irritation, 
210 , 

Sodoku. See Rat- bite fever. 

Softening, cerebral, red, 1460. 
yellow, 14^30. 

of spinal cord. See Myelomalacia. 
Sokoshio. Sec Rat- bite fever. 

Solanine poisoning, 383. 

Soldier’s heart, 903-906, 

setiology and pathology of. 903, 904. 
diagnosis of, 906. 
symptoms of, 904, 906. 
treatment of, 906, 906. 

Spa treatmtmt of cardiac disease, 761 , 762 
Sp^m, habit, 1666, 1567. 
in craft palsy, 1671, 1672. 

methods of avoiding, 1671. 
in first stage of epileptic lit, 1633. 
nodding, 1533. 
j)eripheral facial. 1385, 1386. 
aetiology of, 1385. 
course and prognosis of, 1 3S6. 
83Tuptom8 of, 1386. 
treatment of, 1385, 1386. 
salaam, 1533. 
torsion, 1527. 

Spasmodic tortioollis, 1563-1565. 
astiology of, 1563. 
diagnosis of, 1564. 
operative treatment of, 1665. 
pathology of. 1563, 1664. 


Spasmodic torticollis, symptonus of. ]664. 

treatment of, 1564, 1666. 

Spasms in hydrophobia, :i07. 
in tetanus, 106. 
retro-collic, 1664. 
toxajmic, 60. 

Spasmus nutans, 1633. 

Spastic ataxia in eerebro-spinal fever. 169. 
dysarthria, 1462. 

paralysis, congenital. See Cerebral 
diplegia. 

familial, 1522, 1523. 
general congenital, 1476. 
in syringomyelia, 1(>06. 
paraplegia, cerebral. See Little’s d i.-sease. 
compression, 1693. 1694. 
in hsimatomyelia, 1612. 

Specific gravity test of renal capacity, 1181. 
Spectroscopic examination of stools for 
blood, 562, 563, 596, 

Speech, articulate, muscular mechanism of, 
1470. 

defects, method of examination in. 1469. 

treatment of, 1468, 1471. 
disorders in general paralysis of the 
insane, 1492. 
in hysttM’ia. 1578. 

in progres.'^ive muscular atrophy, lt>30. 
functions, the, 1460 1462. 

< on fusion a 1 defects of. 1467. 
ilisordered. in le.^ions of tcunporal lobe. 
1402. 

im]je(limeiits of, 1470-1472. 
in myxeedema, 467. 
in sleeping sickncs.s, 234. 
loss of, in botuli.'^in. 396. 

patterns, 1464. 

physiological meehanisin of. 1463-1465, 
1470. 

region of the brain, 1460. 

localisation in the. 1460, 1461, 1462. 
vascular supply of , 1462, 1463. 
Spengler’s immune bodies in treatment of 
tnlK*rculosis, 1111. 

Spermatozoa destroved )>v cytotoxic* serum, 
22 . 

Spes phthisica, the, 1097. 

Sphincter troubles in acute poliomyebtis, 
140. 

in lethargic encephalitis. 150. 

Sphygmograph, 781. 

in diagnosis of aortic aneurysm, 962. 
Sphygmomanometer, value and limitations 
of, 966, 967. 

Spinal caries, 1599, 1600. 
syphilitic, 1488. 

in relation to compression of cord, 
1592. 

tuberculous, in relation to compres- 
sion of cord, 1591. 
cord, compression of the, 1590-1601 
And see Compression, 
haemorrhages into, 1610. 
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Spinal cord, lewons of. in acute polinmyel- 
itiH, 138, 139. 
lesions, localisation of, 5. 
l)y re Hexes, 1597. 
motor localisation of, 1599. 1597. 
Monsory localisation of, 1597. 
site of, in caisson disease, 34H, 350. 
local lesions of the, 1590 -1991. 
softening of. >Scc Myelomalacia. 
surfaije anatomy of the, 1 597, 1 5WS. 
deformity in cerebral diplegia, 1477. 
in Friedreich’s ataxy, 1519. 
in syringomyelia, 1906. 
disease, anaemic. See. Degeneration, siih 
acute combined, 
paralysis, Erb’s syphilitic, 1488. 
syphilis, 1487-14^1. 
diagnosis of, 1488, 1489. 

|)atholo^ oi, 1487. 148S, 
prognosis of, 1489. 
symptoms of, 1488. 
treatment of, 1489, 141K). 

Spine, frac^ture and dislocation of. in re- 
lation to com pressien . 1901. 
hysterical, 15H0. 

tnrnoui's of, 1591. 159i>, 1595. 1 .7! >9 

1000. 

Splno-eerebellar ataxy, 1521. 

Spirillum fever. See Relapsing fever, 
minus, 189, UK), 
of cholera, 87. 

Spirochseta bronohialis, 1 89. 
morsus-muris, 190. 

of spirochsetosis Ictero^haBmorrhagica, 

184. 

pallida, 191. 

in condyloinatoiis secretion, 197. 
in primary syphilitic sore, 192. 
in secretions from syphilitic mouth 
lesions, 198. 

in serum from syphilitic sore, I 95. 
low resistance of, 1 91 . 
means of recognition of, 199. 

And see under Syphilis. 

SpiroehSBtal infections, 183 220. 
SpiroehSBtes likely to be confused with S]». 
pallida, 198. 

SpiroefaiBtosis, bronehial, 1 89. 

aetiology of, 189. 
diagnosis of, 189. 
pathology of, 189. 
prognosis of, 189. 
symptoms of, 189. 
treatment of, 189. 
fowl, 186. 

ictero-hsemorrhagica, 1 83-1 86. 
aetiology of, 184. 
diagnosis of, 186. 
mortality in, 186. 
pathology of, 184, 186. 
prognoinfi of, 186. 

symptoms and oounne of. 1 85, I 89. 
treatment of, 1 86. 


Spironemata in blood in relapaing fcvet, 
187, I 88. 

Splanehnoptosis. See Visceroptosis. 

Spleen, afTcetion.si of, in iiimctivc nidn 
caixlitis, 828. 
disf‘a.MCs c4' tIV. 7.35 7.39, 
dropja-d. 975. 

enlarged, in acholuru jaun(lic<‘, 92.'! 
in aeiit^) jK>lio myelitis, 137. 
in aiiiumia pHeudo-leukeBmiea in- 
fantum. 724. 
in blackwater fever, 226. 
in eirrhosis of liver. 636. 
ill congenital syphilis, 641. 
in congestion of liver, 620. 
in diphtheria, 93. 

in epidemic oatarrhal jaundice. 310. 
in g(‘n<*ral tulK*rculosis, 117. 
in kala-azar, 229. 
in leukaemia, 718. 719. 
in lymphadenoma, 709. 
ill lymphatism, 69K. 
in malaria, 221. 222. 
in Oroya fever, 3U). 
in paratyphoid fever. 78. 
in polycythoomia, 707. 
in portal thrombosis. 660. 
in relajwing fever, 187, 188. 
in South American trypanosominsis, 
2.36. 2.37. 

ill trcmti fever, 304. 
in typhoid, 63, 65. 
in undulaiit fever, 173. 
enlargements of the, 735, 739. 

diagnosis of, 736, 739. 
lardaceous, 736, 946. 
lesions of, in typhoid, 6.3. 
palpable, in septicaamiu, 61 . 

.syphilis of the. 736. 

tulx*reulo8i8 of the, 736. 

waxy disease of. Set' Spleen, lardaceous. 

Splenectomy in aoholurio jaundice. 92.3. 
in Gaucher’s splenomegaly, 7.39. 
in pernicious an&imia, 713. 
in purpura, 730. 
in splenic anssmia, 738. 
in splenic tuberculosis, 736. 

Splenic ansemla, 736 739. 
aetiology of, 737. 
course of, 7.38. 
diagnosis of, 738. 
symptoms of, 737, 738. 
treatment of, 738, 739. 
with syphilis, 643. 
fever of animals. See Anthrax, 
tumour, diagnosis of, 736. 

Splenomegalic haBmolytlc Jaundice, ohronii . 

622. 

polycythsemia, 706. 

Splenomegaly, Gaucher’s type of, 739. 

primitive. See Splenic annmia. 

Spondylitis deformans, 1254. 

duo to gcmocooous infection, 61 . 
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Sporogony of malarial parasite, 22o. 221. 
Sporotrichosis, Iftl. 
of skin, 1240. 

Sporotrichum bciirmanni, I hi 

luMifs. 1 I ] 
schenkl, Iki 
Spotted fever, :U 7. 

of lh<‘ Hr)cl<y Moiintain.s, 217, 21 S. 

.'^y M)|)i f>rn.H of. .‘{IS. 

Sprue, rt7ii ri82. 

aetiology of, :~>7U, oSO. 
climatic treatment of. o82. 
fiourse of. />81 . 

(JiagnoHi.s of, .781 . 
prognoKis of, 581. 

[)athology of, .780. 
symptoniM of. 580, 581. 
treatment of, 581, 582. 

Sputum, currant jt lly. MIS. 

examination of, for tuU'rclc Imcilli, 1 !.'{, 
114. 

foetid, in bronohieota«i«, 1057. 

in gangrene of lung, H»82. 
in abweess of long, 1081. 

I a(mt4‘ bronchitis, 1034. 
acute fibrinous iHvinchitLs, lo4(^ 
acute suppurative brouebiti.'-. 1(K{7. 
anthracosia, 1088. 
iisthma, 1052. 

bronchial 8 pi roc ha* tosis, ISO. 
in bronchiectasis, J057. 
in chronic bronchitis. 1042. 
in f(Btid bronchitis, 1044. 
in hypera 3 mia and oedema of lungs. 10ti2, 
1062. 

in influenza. 124, 12.7. 
in lobar pneumonia, 1124. 
ill pulmonary emphysema, 1075. 
in pulmonary new-growtlm, 1118. 
in pulmonary oedema, 1062. 
in pulmonary' tuberculosis, 1094, 1095. 
albumin reaction of, 1094, 
direction of bacilli in, 1094, 1095. 
in relation to actinomycosis, 179. 
in relation to infection of plague, 1 70, 

In relation to tubercular infection. Ill, 

113. 

in tracheitis, 1024. 1025. 

nummular, 1094. 
prune-Juiee, 1118, 1124. 
rusty, 1 1 24. 

Squills in cardiac diHt.‘aHt\ 770. 

ShsbUarsan in syphilis, 207. 
stagnation of av in relation to heat-stroke. 
358, 359. 

Stammering or stuttering, 1470, 1471. 
causes of, 1470. 
treatment of, 1471. 
hysttmeal, 1578. 

Staphylococcal infeotion in diabetes, 12. 

infections, vaccine treatment of, 43, 44. 
Staphylococci as cause of abscess, 12. 
as cause of pyiemia, 12. 


Staphylococci, effect of. (rn rabl>its bv .skin 
and veins, 12. 
in blood, 12, 13. 
in catarrhal rhiniti'^. 985 
in diphtheri.'i. 92. 
in pemphigus <jontagioB us, 1.267. 
in rclatifrti to 8epti(!jemia, .71 
ill supjmrative pyle phlebitis. 651 . 

Staphylococcus aureus, 51, 52, 53. 

! a cause of furuncle, 1829. 

I in infective endocarditis, H2r*. 

in relation to infinenza, 123. 

! epidermidis alhus, 1302. 

I infections, vaccine treatment of, 42-44. 

normal opsonic index to, 1 7. 

! pyogenes in perinephric absi^ss, 1222. 

! Starvation a predisposing cause of bae^t^ rial 
food poisoning, 287. 

! Status anginosus, 908. 
epilepticus, 1541. 
treatment of, 1546. 
wif bout convulsion . ! .74 1 . 
lymphaticus, 459. 

A?<d sfe Hyp rtropby of ibe thymus 
and lympbatism. 

SteatorrhoBa, 663. 

Stegomyia calopus or fasoiata, 312, 313. 

Stellwag*s sign in hy^ierthyroidism, 462. 

Stenosis, bronchial. See ujtder Bronchi, 
byjiertrophic pylorio,i557. 
laryTigeal. See mvder Larynx. 

“ Steppage in pi^ripheral neuritis. 1 662. 

! Stereotypy in catatonia, 1 731 . 
in hebephrenia, I 73(K 

Sterility as result of gonococcal infeotion, <»6. 
in animals from lack of vitamin K, 432 
in myxtedema, 467. 

j Sternberg's mixture for yellow fever, 315. 

; Stibacetin in kala-azar. 231. 

* Stibamlne glucoside in kala azar. 231. 

Still neck, 1 259. 

I Stiffness of neck in cerebral an»‘urvsm. 
1446. 

in meningitis, 163. 

1 in paralysis agitans, 1524. 

! in tuberculous meningitis, 1435. 

Stigmata of degeneration, 1 745. 

Stillbirth, syphilis and, 203, 204. 

Stimulin, 16. 

theurj" of immunity, 16. 

Stimulus production a fiuiction of lu art 
muscle, 742. 

Stitch in the side, 1 139. 

Stock vaccines, 3,3. 

Stokes- Adams syndrome. See uftder 

Adams -Stokes. 

Stomach, abscess of the, 540. 
acute dilatation of the, 520. 
atony of the, 519, 520. 
sBtiology of, 51 9. 
diagnosis of, 520. 
symptoms of, 519. 
treatment of, 520. 
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Stomach, atony of Iho, Avith cjastro ptosis, 
073. 

carcinoma of the, 
aetiology of, 552, 553. 
age -incidence of, 552. 
as cause of pyloric ol>s( ruction, 5.5,3, 
555. 

diagnosis of, 554, 555. 
following on ulcer, 553. 
indications for operation in, 555. 
jaundice in, 616. 
prognosis of, 555. 
symptoms of, 553, 554. 
terminal complications of, 554. 
treatment of, 555. 
chemical functions of the, 51 8, 51 9. 
diseases of the, 516-560. 
examination of the, 516-51 o. 
functional disorders of the. 519-529. 
hour-glass, 558-5(i0. 

orthostatic, 559. 
hypertonus of, 520, 521 . 
aetiology of, 520, 521. 
diagnosis of, 521. 
symptoms of, 521. 
treatment of, 521 . 
leather-bottle, 521 . 
motor disorders of the, 519-524, 
functions of the, 516-518. 
organic disordem-of the, 537-560. 
palpation of the, 516. 
jKjrcussion of the, 516. 
positions of the normal, 672. 
rate of evacuation of, 517. 518. 
sarcoma of the, 652, 553. 
secretpry disorders of the, 524-529. 
sensory disorders of the, 529-.532. 
spasm of the, 521. 

spasmodic stricture of, in gastric ulcer. 
546. 

hour-glass, 521, 522. 
splashing, 617. 
syphilis of the, 552. 

-tube as a means of diagnosis, 51 7, 518. 
tubercle of the, 552. 

X-ray examination of the, 516, 51 7, 51 8. 

Stomatitis, 489-491. 

after ar8enol)enzene remedies. 209. 
aphthous, 490. 
catarrhal, 489. 

aetiology of, 489. 
follicular, 490. 
gangrenous, 491. 
in measles, 244, 247. 
mercurial, 213, 371, 490. 
ulcerative, 490, 491. 
ulcero-membranous, 491. 
vesicular, 49. 

Stool culture for diagnosis of typhoid, 70. 

Stools, examination of, 562, 563. 
in amoebic dysentery, 238. 
in arsenical poisoning, 369. 
in bacillary dysentery. 85. 


Stools in bacterial food poisoning. 394. 
in cancer of the colori. 595. 
in cancer of liver. 618. 
in cholera, 87. 
in diarrlnea. 572. 
in hill diarrheea, 579. 
in intestinal carbohydrate dyspepsia, 583. 
in jaundice, 617. 
in lead poisoning, 372. 
in malignant disea.se of the pancrt>a.s, 
670. 

in muco-mcmbranoiis colitis, 588. 
in pancreatitis, 666. 
in sprue, 580, 581 . 
in summer diarrh(ca. 576. 
in tuberculous j)eritonitiK, 688. 
in ulccrativ(^ colitis. 5^Kh 
mucus in, diagnostic imj)ortan(!e oi, 586. 
587. 

pliysical characters of the, 562, 5(i3. 
Stovarsol in prophylaxis of syphilis, 206. 

in treatment of auuebic dysentery. 239. 
Strabismus and jxjliornyclitis, 143. 
diagnostic indications of. 1 375. 
in <‘.erebellar lesions, 14fh>. 
in hydrocephalus in children, 1423. 
in lethargic encephalitis, 149. 
in tulK'rculouK meningitis, 1435. 

Strain as a ca use of aneurysm. 947. 
Strangulated bowel, appearances of. 604 
Streptococcal dermatitis, superiicdal, 1297. 
1298. 

infection of gums in mercurial j)oisoning, 
371. 

infections of the skin, 1295-1298. 
toxins, 14. 

in relation to rheumatism. 15. 
Streptococci in amite pancreatitis, 6(>4. 
in acute tracheitis, 1023. 
ill cholecystitis, 652. 
in diphtheria, 40, 92, 96. 
in relation to infective arthritis, 1251, 
1252. 

in relation to influenza, 123. 
in suppurative pylephlebitis. 651. 
ill veldt sore, 1366. 

large doses of, necessary for infci lion, 

12. 

of intestine as affected by chmnic intes- 
tinal infections, 12. 
in arnccbic dysentery, 12. 
rdle of, in scarlet fever, 251. 
typcis of, 55. 

Streptococcus endoeardftidic in infective 
endocarditis, 827. 
erysipelatosus. See S. pyogenes, 
fmcalis, 55, 292, 293. 
hmmolyticus. See S. pyogenes, 
infection, 54, 55. 
infections, erythemata in, 51. 

immune therapy of, 44-47. 

meningitis, 166. 

mUCOSUS, 55. 1122. 
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Streptooocciis pyogenes as cause of infeotiye 
inflammations of throat, 499. 
in infective endocarditis, 826. 
longus, 681. 
vaccine, 57. 

vel hsemolyticus as cause of septi- 
caemia, 51. 
sarivarius, 55, 293. 
serum, multivalent, 26, 45. 

imivalent, 26, 44, 57. 
throat as a cause of septicaemia, 51. 
vaccine, sensitised, 20. 
viridans, 55. 

in infective endocarditis, 827. 
Streptothiix actinomyces, 177. 
infections, stock vaccines for, 33. 
madurse, 180. 

Streptotrichosis of lungs. See under Lungs. 
StrisB atrophicae, 1 362. 

Stricture of intestine, congenital, <)<)3. 
of the oesophagus, 513. 
raalij^nant, 513, 514. 

Stridor, 9K4. 

congenital laryngeal. h K»7. 1(K)8. 
in hionchial st-coosis. loio. 
ill hypertrophy of thyinu.'^, 457, 458. 
in larviigeal ath'ctions. hM)3. 1004, 1008, 
1017, 1020, 1021. 
in lyiupluitism, 699. 
in traclieal obstruction, 1029, 1031. 
Strongyliasis, 336. 

Strongyloides Intestinalis vel stercoraUs, 

336. 

in relation to sprue, 3.36, 580. 
Strophanthus in cardiac* disease, 762. 
Strychnine in cardiac disease, 770, 774. 
Stupor, 1720. 

in acute anterior poliomyelitis, 138. 
in cerebro spinal fever, 1 55. 
in melancholia, 1715. 
in septicaemia, 52. 

Subculture, effect of. on virulence of 
bacteria, 11. 

Subcutaneous administration of immune 
sera, 28. 

of va<rcines, .'{0. 
test for tubt'rculosis, 115. 

Sub-diaphragmatic abscess in duodenal 
ulcer, 548. 

Substance sensibilitrice, 22. 

Subsuitus tendlnum, 1 532. 

Suecussion splash, 985. 

ill piieumohydrotborax, 1160. 
Sttdamina, rheumatic, 295. 

Sugar in blotid, glands controlling, 407, 
409. 

normal amount of. in blood, 404. 
reactions of bacilli of food poisoning, 
392. 

tolerance, increased in acromegaly, 476. 
Suggestion in psychotherapy, 1754. 
rdle of. in causation of dyspepsia, 534. 
treatment of hysteria, 1584, 1585. 

117 


Suicidal tendency in dementia prseoox, 
1729. 

in melancholia, 1714, 1715. 
in senility, 1745. 

Sulfarsenoi, 207. 

method of administration of, 207. 
SulphmmoglobinaQmia. See Enterogenous 
cyanosis. 

Sulphates in urine, 1179. 

Sulphonal poisoning, hsematoporphynn- 
uria in, 1186. 

Sulphur, skin irritation caustid by, 1284. 

“ Sulphur granules ** in pleural fluid, 1163. 

in pulmonary actinomycosis, 1114. 

Sun, danger of exposure to tropical, 358. 
Sun-baths in the treatment of rickets. 
446. 

Sunlight, artificial, in osteitis deformans. 
1265. 

lethal to pneumococcus, 58. 
to iulx'rele bacilli, 1 10. 

Suppression of urine in blackwater fever,. 
226, 227. 

Suppuration, post operative, coliform, 38. 
prophylactic treatment of. 32. 
vaccine treatment of, 38. 

Suppurations, py»mia in, 52. 

Suprarenal cortex, atrophy of, 453, 480. 
hyiHTtrophy of, 453, 480. 
in relation to sexual functions, 453. 
tumour of, 453. 

glands, diseases of the, 452-457. 
hauuorrhage into, 731. 
in ri'latiori to osteo malacia, 1266. 
in relation to sugar metabolism, 409. 
infections of, 457. 

lesions of, in Addison’s disease, 453, 
454. 

mental symptoms of diseases of, 
IT22/ 

structure of, 452. 
tumours of, 456, 457. 
medulla, 453. 

Surgical scarlet fever, 250, 257. 

Susceptibility to infection, 12. 

Sweat secretion, deficient, 1274. 

Sweating, head, in rickety children, 444. 
in amoebic abscess of liver, 630. 
in fevers, 8. 
in leprosy, 118. 
in malaria, 222. 
in paratyphoid fever, 78. 
in relapeing fever, 187, 188. 
in relation to loss of heat, 3. 
in rheumatic fever, 294, 295. 
in undulont fever, 173, 174. 
septicaemic, 51. 

suppression of, in heat-stroke, 359. 
toxasmio, 50. 

Swedish exercises for fatty heart, 864. 
Sycosis barbm, 1300, 1301. 

aetiology ajid pathology of, 1300. 
diagnosis of, 1301. 
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Sycosis barbse, symptoms of, 1300, 1301. 
treatment of, 1301 
lupoid, 1301. 

vaccine treatment of, 43. 

Symbolism, 1 094. 

Symmetrical gangrene. Sre Ea\Tiaiul's 

disease. 

Sympathetic, cervical, anatomy and physi- 
ology of, 1 371). 
y)aralysis of, 1379. 

nerve, pressure on. in aortic aia’urvsm, 
951 . 952. 

nervous system in relation to heart 
control, 743, 744. 
in relation to siiprarenals. 4.52. 
in relation to thyroid, 4t>0. 
paralysis of cervical, in acute polio- 
myelitis, 139. 

Sympathicotonia, 435. 

Syncope in aortic iiicompt lein *', S t 1 , 844. 
in blackwater fever, 226. 
in fatty heart, 867. 
in heart failure, 754. 

^Syndrome, Ad a ms -Stokes, 797. 

Benedikt’s, 1494. 

Brown -Sequard, 1594. 

Froin’s, 1431. 
the Klumpke, 1403. 
the loculation, 1595. 
mediastinal, 1 1 68, 1 1 69. 

NothnageFs, 1404. 

Pa rrj"- Rom berg. Sec Facial hemi- 

atrophy, 

t he thalamic, 1403, 

Weber’s, 1377, 1404. 

Synovitis, chronic syphilitic. 1247. 

in secondary syphilis, 198. 

Synthalin in diabetes, 418. 

Syphiiide, corym hose, 1 98. 
follicular, 198. 

nodular cutaneous, 2(K), 201. 
papular, 197. 
papulo-pustular, 197. 
papulo- squamous, 197. 
pustular, 197. 
squamous, 197. 

5ypwiis, m)-2i8. 

alleged duality of vii*u8 of, 1482. 
and cerebral throm hosis and haemorrhage, 
1448. 

and chancroid, 195. 
and hydrocej>halu8, 1417, 1419, 1425. 
and mental disorder, 1709, 1710. 
cerebral, 1485-1487. 
cerebro-spinal, 1485. 
congenital, 203-205. 
diagnosis of, 205. 
haemorrhage in, 730. 

diagnosis of primaiy lesion of, 195, 
196. 

diagnosis of secondary eruptions in, 199, 

200 . 

diagnosis of tertiary lesions of, 203. 


Syphilis, liocculation reactions in diagnosis 
of, 195. 

general management of, 215-220. 

in relation to Addison's disease, 453. 

in relation to aneuiTsm, 937. 938, 947. 

in relation to angina pectoris, 889. 996. 

in i-elation to jaundice, 619. 

incubation jx^riod of, 193. 

invasion of tissues in, 192. 

malarial therapy of, 217. 

maternal tiansmission of, 191, 293, 206. 

of heart and pericardium, S88. 

of the larynx, 1998, 1(m i9. 

of the liver, 641 (’44. 

of the lungs, IIP), ill 7. 

of the nervous system, 1481 -1,796. 

of the nose, 995. 99(). 

of the pancreas, (>68. 

of the pharynx, 592 504. 

diagiHKsis of, .703, ,704. 
of the spleen, 736. 
of the stomach, adiylia in, 552. 
of the thyroid, 473. 
of trachea, 1927. 1928, 10.39. 
o}»tic utr(»phy in, 1374. 

])athology of. 192-195. 

prt‘gnancv in ivlation to tieatment of, 

21 k 

]>riinary sore of, 193. 
pi-ophylaxis of. 205, 206. 

]»yrf)therapy in, 217. 
racial suscejdihility to. 15 
rashes of. 196-198; 199-291. 
retrobulbar neuritis in. 1372, 1373. 
secondary lesions of, 196-2(M>. 
serologically intrac'tahlc cases of, 217. 
spinal, 1487- 1499. 
tertiary lesions of, 2(X)-203. 
transmissible to higher apes, 12, 15. 
transmission of, 191. 
treatment of, 205-218. 

Syphilitic affections of aorta, heart and 
pericardium, 888-892. 
diagnosis of, 890, 891. 
pathology and relative frequency 
of, 888, 889. 
prognosis of, 891. 
symptoms of, 889, 890. 
treatment of, 892. 
aortitis, 888, 889. 
arteritis, 192, 936, 937, 938. 
arthritis. See under Arthritis, 
cerebral thrombosis, 1448, 1449. 
cerebritis, 1448. 
dactyliUs, 202, 205. 

disease of coronary arteries, 192, 860, 888. 
Jaundice in relation to acute yellow 
atrophy, 627. 
meningitis, 1439-1441. 
mesaortitls, 888, 937, 938. 
mop, the. 204. 
peritonitis, chronic, 687. 
pseudo-paralysis, 205. 
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Syphilitic remedies, sjK citie, 2()5-”2()8, 212, 
214,215. 

sore throat hs contrasU'd with dijiJitheria 
!H». 

Syringomyelia, KiOMhJo. 

of, 1B()2. 

ana'Ntlirsia in, 1277. 

(•(‘rvical synipatlu'ti(‘ paralysis in, 1579. 

rourrtt' ajid dnration of, 11)07. 

diagnosis of, 1007 KiO 9. 

joint JcsioiiH in, 1248, 1251. 

j)athology of, 10o2, 1005. 

j)rognf)sis of, 1010. 

syinploniH of, 1005-11)07. 

totany in, 1078. 

tn^atniont in, 1010. 

Systole, cardiac, 744. 

Tabardillo, 282. 

“ Tabby-cat ” striation of cardiac muscle, 

710, 804. 

Tabes, (tonjngal, 1494. 
dorsalis, 1494 1505. 
adiology of, 1494. 
ata.'via in, 1498. 149*1. 
cervical svtnpathetic ])araly8is in, 
1579. 

coinplication.s of, 1501. 
coui>ic of, I ”)05. 
diagnosis of. 15)01 -1 .‘)05. 
early symptoniH of, 1490, 1.502. 
importance of recognising early .s>nn« 
ptoiiKs of, 1490. 

joint lesions in, 1248, 1251, 1501. 
l..ange’s colloidal gold tost in, 1484. 
muscular symptoms in, 1498. 
ocular syinptorn.s of, 1499, I'KX), 1502. 
ophthalmoplegia in, 1578, 1499. 
optic atrophy in. 1574, 1500. 

])athology of, 1494, 1495. 

])rognosis of, 1.505. 

])rogiessive muscular atrophy and, 
1025. 

.sensory disturbances in, 1490-1498. 
sphincter tnmbles in, 1499. 
symptoms of, 1495-1.501. 
treatment of, 1505-1505. 
vasomotor and trophic disturbances 
in, 1501. 

Wassermann test in, 1484. 

infantile, 1494. 

Juvenile, 1494, 1503. 

Tftche o6r6brale in ccrebn^-spinal fever, 154. 

in tulK^rculous meningitis, 1435. 
Tachycardia, 779, 780. 
aetiology of, 779, 780. 
in hyperthyroidism, 401. 
in primary cardiac overstrain, 902. 
paroxysmal, 815- 818. 
aitiology of, 81 0. 
definition of, 815, 810. 
diagnosis of, 817. 
electro-cardiogram of, 935. 


I Tachycardia, paroxysmal, in relation to 
auricular fibrillation, 802, 816, 818. 
in relation to auricular flutter, 810, 
810, 818. 

in relation to cardiac failure, 817. 
prognosis in, 817, 8)8. 

]:)ulse in, 810. 
svm])tora.s of, 810, 817. 
treatment of, 818. 

toxsemic, 50. 

treatment of, in canliac failure, 704, 
70.5, 770. 

Tactile fremitus, 983. 

Taenia echinococcus in relation to lung, 
1120. 

mediocanellata, 354. 
saginata, 554. 
solium, 554. 555. 

Taniasis, 554-550. 
intestinal, 554, 355. 
somatic. .555, 330. 

Tannic acid injections for ulcerative colitis, 
.592. 

Tape- worms, 534. 355. 

Tar and oil acne, 1285. 

Taste, le.sion.s of fifth nerve in relation to, 

1 581 . 

Tea as a i-ausc of gastric troubles, 535. 540. 
Tea and coffee, exce.ssive use of, cardiac 
symptoms of, 778. 

Tea-factory cough, lllo. 

Tea-tasters* cough, 1110. 

Teeth, care of the, 484, 485, 

carious, actinomycosis -like organisms in, 
177. 

in congenital syphilis, 205. 
in relation to oral sepsis, 484, 485. 
infection in relation to acc*e88ory-sinus 
suppuration, 993. 

loosening of, in mercurial stomatitis, 
499. 

Teichopsiain migraine, 1549. 

Telegraphist *s cramp, 1570, 1572. 

various instruments in relation to, 
1,570, 1572, 1573. 

Temperature, high, in letiology of heat- 
stroke, 358. 

in acute poliomyelitis, 138, 140. 

in chicken-pox, 279. 

in dengue. 316. 

in erysipelas, 56. 

in influenza, 124, 125. 

in lobar pneumonia, 1125. 

in malaria, 222, 223. 

in measles, 241, 242, 243. 

ill peritonitis, 679, 680, 681, 682. 

in phlebotomus fever, 316. 

in rat- bite fever, 190. 

in relapsing fever, 187, 188. 

in rheumatic fever. 294, 295, 296. 

in scarlet fever, 252, 254. 

in septiceemia, 51. 

in small pox, 267, 268, 269, 270, 
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Temperature in spirochsetosiH ictero- 
bsemorrhagioa, 185, 186. 
in tetanus, 106. 
in trench fever, 303. 
in tuberculous peritonitis, 688, 689. 
in tularaemia, 1 75. 
in typhus, 283, 284. 
in yellow fever, 313. 
post-mortem rise of, in cholera, 87. 
regulation of, during fever, 2. 
evolution of power of, 4. 
in children, 9. 
in cold-blooded animals, 4. 
in health, 1,2,4. 

subnormal, in ooimenital heart disease. 

897. 

in tricuspid stenosis, 85.3. 
typus inversus of, in tuberculosis, 1096. 

Temporal lobe, localising signs of lesions of, 
1402. 

Tenderness of limbs in infantile scurvy, 441. 

Tendons, tibrositis of, 1257, 1259. 

Tenesmus in anunbie <lysenterv, 238. 

“ Tennis elbow,” 1044.' 

Teno-synovitis, 1257, 120f). 

Teratoma of mediastinum, 1 1 70. 
of pharynx, 50o. 

Terminal infection. 54. 
by B. coli, 83. 
tuberculosis as a, 112. 

Tertian malaria, benign, 222. 
malignant, 222. 

Tertiary lesions of syphilis, 200-203. 

Testamentary capacity, estimation of, in 
aphasia, 1408, 1469. 
in mental disease, 1758. 

Test-meal for gastric diagnosis, 518, 519. 
in diagnosis of cancer of stomach, 5,54. 
in diagnosis of duodenal ulcer, 547. 
in diagnosis of hypersecretion, 524, 52,5. 
in diagriosis of hyposecretion , 627. 

Testicle, atrophy of, after mumps, 288. 
lesions of, in mumps, 288. 
tertiary syphilis of, 202, 203. 
trypanosomes in, 236. 

Testicles a« organs of internal secretion, 
482. 

effect of atrophy or removal of, 482. 
removal of, in relation to oliesity, 429. 
structure of, 482. 
transplantation of, 483. 

Tests for tuberculosis, 114. 115. 

Tetania thyreopriva, 1680. 

Tetanoid chorea, 1527. 

Tetanus, 103-107. 
cetiology of, 103. 
antitoxin, 105, 105, 107. 
bacillus, 103. 
course of, 105. 
diagnosis of, 106. 
idiopathic, 104. 
immunology of, 105. 
incubation period of, 104. 


Tetanus neonatorum, 104. 
path of infection in, 105, 136. 
pathology of. 104, 105. 
prognosis of, 106. 

prophylactic treatment of, 47. 105, 106, 
107. 

serum treatment of, 47. 
symptoms of, 106. 
toxin, 105. 

path taken by, 105. 
selective action of, 14, 105. 
suscejitibility of animals to, 105. 
treatment of, J0(). 107. 

Tetany, 474. l()77-16si. 
aetiology ot. 573. 

as eoinplieation ot pyloric obstruction. 
556. 

blood calcium in, 474, 1531. 
coiii-se and prognosis ot . 1 6S0. 
diagnosis of, KiSO. 
gastro-intestinal. 1 678. 
hyperventilation and, lallO, 1531. 
in syringomyelia, 1678. 
parathyniids in relation to. 474, 1677. 
pathology of, 1677. 1678, 
relation of, to myotonia, 1678, 
symptoms of, 1()78-168(). 
treatment of. 474, 1680. IfiSl, 
workman's. 1678. 

Tete disease, i 88. 

TetrachJorethane }>oisoning. 308, 382, 

615. 

Tetrahydro-/3-naphthylamine, 5. 

And see Beta-tetra-hydro-naphthyiamino. 
“ Thalamic syndrome ” of l>ejerine and 
Boussy, 1403. 

Thalamus. *See Optic thalamus. 

Thallium acetate in treatment of ring- 
worm, 1310. 

salts, action of, on hair, 1310, 1364. 
Thirst in acute catarrhal gastritis, 5.38, 
in cholera, 88. 
in cholera infantum, 576. 
in diabetes, 410. 
in diabetes insipidus, 479. 
in fever, 10. 

in pyloric obstniction, 556. 

Thomsen’s disease. See Myotonia con- 
genita. 

Thoracoplasty in pulmonary tuberculosis, 
1112. 

Thoracotomy for hydatid of lung, 1121. 

of pleura. 1162. 

Thread- worm, the, 342. 

Three-day fever, 342. 

Thrill, abdominal, in ascites, 694. 
diastolic, in aortic incompetence. 842. 
hydatid, 336. 

in aortic aneurysm, 953, 956. 
in aortic stenosis, 838, 839. 
in congenital heart disease, 898, 899. 
in mitral regurgitation, 849. 
in mitral stenosis, 845, 847. 
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Thrill in tricuspid incompetence, 854. 
in tricuspid stenosis, 853. 

Throat, radiotherapy in diseases of, 5()d. 
recurring sore, vaccine treatment of, 36. 
secondary syphilitic lesions of, 198. 
septic, as cause of septicaemia, 51. 
sore, in scarlet fever, 252, 253, 255, 256, 
263. 

symptoms in influenza, 124. 
tertiary syphilitic lesions of, 2(M)-203. 

Thrombo-an^tis obliterans, 938, 939. 
letiology of, 939. 
diagnosis of, 939. 
pathology of, 939. 
prognosis of, 939. 
symptoms of, 939. 
treatment of, 939. 

-phlebitis, 959. 

Thrombosis, 961-964. 
jctiology of, 961-963. 
and embolism, 96C), 961. 

risk of, ill (|uinidiiie administration, 

768. 

and haemorrhage. See ('erebral throm 
boai.M and hjcmorrhage. 
arterial, 964. 

in typhoid, 68, 
atheroma a cause of, 941. 
cardiac, 961, 962. 
in typhoid, 68. 
situations of. 9t>l, 962. 
cerebral, conditions of occun-ence of. 
1446. 1447, 1448, 1449, 1450. 

Sec also Cerebral thrombosis and 
haemorrhage, 
detinition of, 960. 
femoral. 963, 

in typhoid. 65, 68. 
iliac, in typhoid, 67. 
in heart failure, 755. 
ot cei'cbral sinuses, 962, 963. 
of femoral vein, 963. 
of the lateral sinus. 962. 
tM leg in lobiir ])ncumonia, 1128. 
orgaiiismal inleetion in rtdation to, 962. 
plilebitis in relation to. 959, 960. 

]H>ttal. 963, 964. 
renal. 963. 

sinus. See Sinus thiombosis. 
syphilitic. 193. 
treatment of, 964. 
venous. 962-964. 
in chlorosis, 716. 

Thrush, 489. 4 IK), 
aetiology of, 489. 
diagnosis of. 489. 
symptoms of. 489. 
treatment of, 490. 

“ Thrush’s breast ” appt^a ranee of heail 
muscle, 864. 

Thymic asthma, 457, 458, 699, 1008. 
death, 457. 458. 

Thymitis, 459. 


Thymus gland, diseases of the, 457-459. 
hypertrophy of the, 457-459. 
diagnosis of, 458. 
pathology of, 457. 
prognosis of, 458. 
j symptoms of, 467, 458. 

I treatment of, 458. 459. 

in acute poliomyelitis, 137. 
i in lymphatism, 698, 699. 

I structure of the, 457. 

; tumours of, 459. 

Thyroid enlargement in hyi^ertlivioidism, 
461. 

extract in cretinism. 470. 

' in myxeedema, 468. 

in obesity, 430. 
gland, diseases of the, 459-473. 
in relation to cretinism, 468, 469. 
in relation to soldier’s heart. 904. 
in relation to sugar metabolism, 409. 
infections of the, 473. 
influence of, on basal metabolism, 
308, 4(K1, 430, 462. 

; secretion of, 459. 

structure of the, 459. 

; tumours of the. 472. 

grafts, treatment bv, in myxoedem^ 
468. 

inadequacy in South American try- 
panosomiasis. 237. 

Thyroidectomised goats, milk of, in hyj>er- 
thyroidism. 464. 

sheep, serum of, in treatment of hyper* 
thyroidism, 464. 

Thyroiditis, 473. 
aetiology of. 473. 
suppurative. 473. 
symptoms of, 473. 

Thyrotomy, indications for. 1015. 
Thyrotoxic conditions, auricular fibrillation 
or flutter in, 809. 

! Thyroxin, properties of. 469. 

Tibia, sabre-scabbartl form of. 202, 205. 

1 Tibial nerve, ]>o8terior. lesions of, 1650. 

; Tic, convulsive, 1567, 1568. 
j letiology of, 1568. 

j symptoms of, 1568. 

i co-ordinated, 1569. 
i -douloureux, 1395-1398. 
i jhtd see Neuralgia, trigeminal, 

1 psychical, 1568. 1569. 

simple, 1566, 1567. 
diagnosis of, 1567. 
symptoms of, 1566, 1567. 
treatment of, 1 567. 

Tics, the, lv565-1569. 
groups of, 1566. 

Tick 08 transmitter of spotted fever, 317. 
fever, 188. 

Tightness across chest a symptom of ca rdiac 
failure, 754. 

Tinea. See Ringworm. 

dreinata, 1311. 
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Tinea cruris, 1311. I3li\ l3r»8. 
imbricata, 1311. 1368. 
in the tropics. 1368. 
tonsurans, 1308. 
versicolor, 1314. 1315. 

Tin-miners, liability of, to ]>ulnuniary 
tubercle. 1089. 

Tinned foods, metallic poisoning from. 386. 
meat as cause of food poisoning. 387. 

Tinnitus, 1387, 1388. 
aetiology of, 1387. 
in arterial hypertension, 970. 
in granular kidney, 1208. 
in palpitation, 779. 
in Raynaud’s disease. 976. 
s 3 nnptoms of, 1387. 
treatment of, 1388. 

TiSSandier^S balloon ascent, effects ol>served 
in, 354. 

Titubation in Friedreich’s ataxy, 1518. 

Tobacco excess, cardiac symi)toms of. 778. 
780. 790. 

in relation to arterial hv|X‘itrophy, 
943. 

in relation to atheroma, (*42. 
in relation to hvpertrophv of heart, 

, 870. 

in relation to laryngitis, KM Mi, 1(H17. 
in relation to pseudo-angina, 911. 
in relation to throrn bo-angiitis obliter- 
ans. 939. 

})alpitation as an indication of, 778. 

’ in relation to cai’diac disease, 760. 
in relation to chronic catarrhal rhinitis, 
986. 

in relation to gastric hyj>ersecretion, 
524, 543. 

Todd’s paralysis, 1401, 1455. 
after epileptic fit, 1538. 
after Jacksonian fit, 1530. 

Toe as common seat of gout, 424. 

constriction and loss of. in ainhum. 323. 

Toluylene-diamine poisoning, 381. 

Tomb’s essential oils in cholera, 89. 

Tongue, affections of the, from hyjwglossal 
nerve lesions, 1394. 
hemiatrophy of the, 1394. 
in acute appendicitis, 609. 
in acute catarrhal gastritis, 538. 
in chronic arsenical poisoning, 309. 
in chronic gastritis, 541, 
in cirrhosis of liver, 635. 
in delirium tremens, 1701. 
in measles, 242. 
in pellagra, 450. 
in scarlet fever, 254, 260. 
in sprue, 580, 581. 
in typhoid, 64. 
in typhus, 283, 284. 
tertiary syphilitic lesions of, 202, 203. 
Tonicity of heart muscle, 742, 743. 

Tonsillar infection in relation to arthritis, 
1252. 


Tonsillectomy, methods of, 479. 

Tonsillitis, acute, 494, 495. 

{etiology of, 494. 
diagnosis, of 495. 
symptoms of, 494, 495. 
treatment of, 495. 
acute nephritis in relation to, I 196. 
chronic, 496 498. 

adenoids in relation to, 496. 
follicular. 497, 498. 
parenchymatous, 49(i. 497. 

{etiology of, 496. 497, 
symptoms of, 497. 
treatmenf of, 497, 

Tonsils as site of scpti(‘ infection. 494. 
atrophy of, at puberty. 496. 
di.seases of the, 494 - 499. 
entrance of. by tuberch* bacilli. 111. 
in acute poliomyelitis. 137. 
in .scarlet fever. 252, 253, 2t>6. 2t>3. 
septic, in relation to rheumatic fever, 301. 
Tooth brush, the projx'r, 485. 

sockets as source of infection in rlumma- 
toid arthritis. 1252, 1255. 

Tophi, 423, 424. 

Torsion spasm, 1527. 

Torticollis, 1259. 
congenital. 1565. 
spasmoi^lie. 1 5()3 1 565. 

Toxaemia, 50. 

and rneriinglsm. 162. 

and meningitis. 163. 

from endotoxin, 14. 

from exotoxin, 14. 

in acute septic ]>haryngitis. "MMi. 

in carbon monoxide poisoning. 377. 

in measles, 242, 245. 246. 

in j)eritonitis. tJSO. 683. 684. 

in plague, 171. 

ill pyelitis, 1223. 

in pyoirhdia alveola ris, 4Hti. 

in Raynaud’s disease, 975. 

in typhoid, 65. 

in typhus, 284, 286. 

in yellow fever, 313, 314. 

intestinal, 389. 

non -bacterial, 15. 

symptoms of, 50. 

treatment of, 53, 54. 

Toxacmic kidney. Ser under Kidney. 

Toxic absorption in acute intestinal obstruc- 
tion, 604. 

causes of atheroma, 941. 
eruptions, 1320. 

factor in angio neurotic rederna, 978. 

Toxins, 13. 

and active immunisation, 19. 
bacterial, their rdle in pyrexia, 5, 6, 7. 
composition of, 21. 

in causation of acute catarrhal gastritis, 
538. 

in causation of gastric ulcer, 542, 543. 
in filariasis, 337. 
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Toxins of diphtheria. 02. 
of relapsing fever, 18<i. 
of yellow fever, .‘11:1 
present in food-poi.soning, .‘iSO, .‘^87. 
produced by trypanosomes, 2:i:i 
r61e of, in cirrhosis of liver, t>3:i (lid. 
in epifleniic diarrh<ea in eliildren. 57.7. 

r>n\. 

in leukamiia, 717. 
selective action of, 14. .><>. 

Toxoid-antitoxin for immunising asrainst 

diphtheria, lOl. 

Trachea, carcinoma of, 102n. 1027. 
cysts of, 1020, 
diseases of the, 1022 1 0.42 . 
injury of, 10.42. 
leprosy of. 1028. 

malignant tumours of. 1020. 1027. 
j)a])illoma of, I02d. 

pressure on, in aortic aneurvsm, 9.70, 
9.74. 

sarcoma of, lo2(i. 1027. 
scabbanl, 10.42. 
scleroma of, 1028. lo29. 
simjde tumours of, l02b. 
syphilis of, 1027, 1028, lo:io. loill 
tubmvulosis of, 1028. 
tumours of, 1020, 1027 
diagnosis of, 1027. 
symptoms of, 1020, 1027 
ulceration of, 1027. 102 s 
Tracheal obstruction, I02!»-lo.42 
aetiology of, 1040, 1032. 
course of. 10.41, 
diagnosis of, 1040, 1041, 1042. 
from cicatricial contraction of tracheal 
walls. I0:i0 -I042. 
from external prt^ssure, 1042, 
frtmi fonugn bodie.s. l02Vh 1040. 
from lejirosy, 1028. 
from syphilis. lo:Ht. 
from tumour's, 1042. 
juitholugy nf, lo:io. 
j>rogno.sis of. 10:10. 10,41. 
symptoms of. 1029, 10:K>, 1041, 1042. 
treatment of, 10:i0, 1041. I0;j2. 
tugging in aortii- aneurvsm, 9(70. 9,71. 
954. 

Tracheitis, 1022 1020 . 
acute, 1022-1025. 
aetiology of, 1022, 1024. 
bacteriologj' of, 1022. 
chemical causes of, 1024. 
diagnosis of, 1024. 
in influenza, 1024. 
mechanical causes of, 102.4 
pathology of, 1024, 1024 
prognosis of, 1024, 
symptoms of, 1024. 
treatment of, 1024, 1025. 
chronic, 1025, 1020. 
aetiology of, 1025. 
diagnosis of, 1025. 


Tracheitis, chronic, symptoms of, 1025. 
treatment of. 1025, 1026. 
or recurring, vascine treatment of, 30, 
47. 

Tracheo-bronchitis. See under Bronchitis 
Tracheocele, 1020. 

Tracheophony, 1172. 

Tracheotomy in diphtheria, 103. 
far laryngeal stenosi.s, 1022. 
for tracheal obstruction. lO.'iO, 1031. 
Trade dermatitis, 1284, 1285. 

I Transfusion of blood in chronic nephritis, 
1 1207. 

i in general infectif>us diseases, 54. 

I in {lernicioas anaemia, 713. 

I in purpura. 7.40. 

in sprue, 582. 

I Trapezius the ultimum moriens in progres- 
i sive muscular atrophy, 1028 ^ 

' Traube*S space in pleural effusion, 1144. 

Trauma and cerebral tumour, 1406. 
j as cause of tracheal obstruction, lo:i*>. 
j as predisjHising to infection. 12. 
in rcdation to aneurysm, 948. 
in relation to intracranial abscess, 1420, 
1427. 

in relation to progressive miisculu:* 
atrophy, 1025. 

Traumatic arthritis, 1242. 
cardiac lesions, 840 , 848. 
causes of cerebral hiemorrhage. 1449. 
Treatment in cardiac atfections. 759-770 
objects of, 7,59. 

Trematodes, diseases due to, 329-334. 
Tremor in disseminate sclerosis, 15<)8, 1509, 
in general paralvsLs of the insane. 149! , 
1492. 

ill hypt‘rthyroidism, 462, 403. 
in hysteria, 1581, 
in lethargic encephalitis, 149. 
in mercurial poisoning, 371. 
in pdral\'sis agitans, 1524, 1525. 

Trench fever, 302-300. 
aetiology of, 302, 303. 
and neurasthenia, 
blood picture in, 
carriers of, 302. 
caasal organism of, 304. 
character of pains in, ,*10 3. 3(>4, 305, 
300. 

chronic form of, ,300. 

diagnosis of, 300. 

immunity after, :100. 

lice as transmitters of, 302, 304. 

pathology of, 304. 

prognosis of, :100. 

rash in, 305. 

symptoms and course of, 404-4(»0. 
treatment of, 300). 
foot, 1280. 

Treponema berherum, 1 80. 
bronchiaio, 189. 
carter!, 180, 187. 
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Treponema duttoni, 1 86. 
gaUlnarum, 186. 
novyl, 186, 187, 188. 
pallidum. See Spirochaeta pallida, 
pertenue, 218, 219. 
recurrentis, 186, 187. 
schaudinni, 1367. 

Trichinella spiralis, 338. 

Trichiniasis, 338, 339. 
symptoms of, 338, 339. 
myositis in, 1261. 

Trichooephaliis dispar, 341. 

Trichomonas hominis in tropical diarrhma, 
679. 

Trichophyton in dhobie itch, 1368. 
Trichuriasis, 341 , 342. 

Trichuris trichiura, 341. 

Tricuspid incompetence, 853-855. 
aetiology of, 853, 854. 
diagnosis of, 855. 

dilatation and hypertrophy of right 
auricle in, 837. 
murmur in, 855. 
prognosis of, 855. 
relative, 854. 
symptoms of, 854 , 855, 
stenosis, 852, 853. 
aetiology of, 852. 
diagnosis of. 853. 

hypertrophy and dilatation of right 
auricle in, 837. 
murmurs in, 853. 
prognosis of, 853. 
symptoms of, 853. 

Trident hands in achondroplasia, 1268, 
1269. 

Trigeminal neuralgia. See Neuralgia, tri- 
geminal. 

Trinitrotoluene poisoning, 308, 380, 381, 
382. 

Trional poisoning, haematoporphyrinuria 
in, 1186. 

Trismus in strychnine poisoning, 106. 
in tetanus, 106. 
in tetany, 1679. 

Tromhicula thalzahuatl, 345. 

Tropical climates in relation to congestion 
of the liver, 625. 

in relation to hepatitis and hepatic 
abscess, 629, 630. 

diseases of doubtful and unknown nature, 
322-328. 

Skin, 1286. 
diseases, 1365-1370. 

sore, 231. 

Tropics, diarrhoea in the, 578, 579. 
Trousseau’s phenomenon in tetany, 1678, 
1679, 1680. 

Trypanosoma brucei, 233. 
cruzi, 236. 
gambiense, 233. 
rhodesiense, 233. 

Trypanosomes in blood, 233. 


Trypanosomiasis, 232-237. 

African, 233-236. 
aetiology of. 233. 
diagnosis of, 235. 
pathology of, 233, 234. 
prognosis of, 235. 
prophylaxis of, 235. 
symptoms of, 234. 235. 
treatment of, 235, 236. 

lever, 234. 

South American, 236, 237. 
aetiology of. 236. 
diagnosis of, 237. 
pathology of, 236, 
s3rmptoms of, 236, 237. 
treatment of, 237. 

Tryptophane in relation to hvixud-hvi oidism, 
464. 

Tsetse fly, the, 233, 235. 

Tsutsugamushi fever, 318, 319. 
eruption of, 319. 
symptom .s of, 319. 

Tubercle bacilli, effect of carbolic acid on, 
110 . 

effect of sunlight on, 110. 

in ascitic fluid, 690. 

in dust, no, 112. 

in relation to lupus, 996. 

in relation to j>hagocytosis, 16. 

in relation to sputum. Ill, 112, 113. 

in sputum, 1094. 

prognostic significance of, 1 10(>. 
in urine, 1226, 1227. 
normal opsonic index to, 17. 
resistant to digestion, 16, 110. 

And see Bacillus tuberculosis. 

Tubercles, characters of, 1091. 

in choroid in tulxuculous meningitis. 165. 

Tubercular infection by inhalation, 111. 
by intestinal mucosa. 111. 
in dialx'tc.s, 12. 
racial susceptibility to, 112. 

Tuberculide, the acneifonn, 1337. 
the gummatous. 1338. 
the papulo necrotic, 1337, 1338. 
the small follicular, 1337. 

Tuberculides of skin, 1337, 1338. 

Tuberculin, dosage of, 48. 
indications for use of, 4H. 

Koch’s, 48. 
new, 48. 

reaction in relation to anaphylaxis, 24. 
nickfltand, 48. 

tests for tuWculosis, 114, 1104, 1106. 
varieties of, 48, 1110, 1111. 

Tuberculoma, cerebral, risk of removal of, 
1408, 1416. 
hypertrophic, 1102. 

Tuberculosis, 110 117. 
acute caseous, ]»athology of, 1092. 

tempf^rature in, 1096. 
acute miliary, pathology of, 1092. 
sweating in, 8, 
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Tuberculosis, acute miliary, teni})erature 
in,, 1095, 1096. 
and erythema nodosum, 301. 
and lymphadenoma, 700. 
and measles, 243, 244, 245. 
as a terminal infection, 112. 
baeilluria in, 114. 
blood in, 114. 

chronic alcoholism in relation to, 365. 
chronic fibre -caseous, temperature in, 
1096. 

(liagnoHis of, 113-116. 
fever in, 9. 

fibro-caseous, pathology of, 1092. 
fibroid, pathology of. 1092. 

temperature in, 1096. 
general, 116, 117. 
coui'se of, 117. 
diagnosis of, 117. 
forms of, 116. 

]>rognosis of, 117. 
sweating in, 8. 
sjmipfoms of, 116, 117. 
treatment of, 117. 
typhoid fonn of, 116. 
hiliim, 1100. 

immune therapy of. 47, 48. 
in relation to Addison’s di8ea.se, 453, 45(i. 
in relation to diabetes, 409, 410. 
incidence of. 112. 

intestinal, milk in relation to. 593. 
sitt^s of, 593. 

iaitlaceous disease of kidney in, 1219. 

Tnortality due to. 112. 

nau8f*a in early, 530. 

t»f the ca-cum, liyjK'rydastie, 594. 

of the kidneys, i22(>'1228. 

of lan nx, IWO'^lOll. 

of nose, 996. 

(»f the pericardi\im, 885, 886. 
nf pharynx, 504, 505. 
of skin, forms of, 1334-1338. 

the spleen, 736. 
of the stomach, 552. 

<.)f Hujirarenal glands, 453, 455. 
of thyroid, 473. 
of trachea, 1028. 

paths of entrance of bacilli in. 111. 
jdeurisv in relation to, 1138, 1130, 1140, 
1145. 

pulmonary, as a sequel of influenza, 125. 
hamioptvsis in, 1071. 

Atid see Ihilmonary tuberculosis, 
racial susceptibility of,* 16. 112. 
relation of, to lymphadenoma. 700. 
sourc'ea of infection in. 111. 
stock vaccines for, 33, 48. 
treatment of, 116. 

Tuberculous arthritis. See under Arthritis. 
OOUtis, 593. 

disease in relation to cirrhosis of liver, 638. 
enteritis, 593. 
aetiology of, 693. 


Tuberculous enteritis, symptoms of, 593, 
594. 

glands, dental caries in relation to, 488. 
gummata, 1337. 
mediastinal glands, 1171, 1173. 
meningitis, 165, 166, 1433-1437. 
aetiology of, 1433, 1434. 
oerebro-spinal fluid in, 1433. 
course of, 1436. 
diagnosis of, 1436, 1437. 
lesions of meninges in, 1434. 

]>athology of, 14^, 1436. 
source of infection in, 1433, 1434. 
symptoms of, 1435, 1436, 
treatment of, 1437. 
myocarditis, 857. 
peritonitis, 687-691. 
ulceration of colon, 590. 

Tubular breathing, 984. 

Tufneirs method of treatment of aneurysm, 
955. 

Tularsemia, 175, 176. 
aetiology of, 1 75. 
diagnosis of, 1 76. 
pathology of, 175. 
prognosis of, 176. 
symptoms of, 175, 176. 
treatment of, 176. 

Tumbu disease, 343. 

Tumours, Intracraniai. See Intracranial 
tumours. 

of juxta -articular nodes, 325. 
of Jungs, 1117-1119. 
of nose. 997, 998. 
of the pharynx, 505, 606. 
of the s kin ,* 1 353-1 360. 
of skull in chloroma, 722. 
of suprarenal glands, 456, 467. 

Tunga penetrans, 344. 

Tungiasis, 344, 345. 

Turhan-Gerhardt classification of tuber- 
cular stages, 1102, 1103. 

Tussive fremitus, 983. 

Tympanites, hysterical, 1581. 

Tympanitic resonance, 983. 

Typhoid and paratyphoid fevers, stock 
vaccines for, 49. 
bacilli, bacteriolysis of, 22. 
in limgs and sputum, 68. 
in pus from bones, 6k 
in stools, 73. 

path of infection by, 12, 61, 62. 
fever, 61-77. 
abortive forms of, 66. 
acute yellow atrophy as sequel of, 626. 
aetiology of, 61 , 62. 
afebrile, 66. 

age-incidence in, 62, 66. 
alcoholism and, 66, 69. 
ambulatory, 66. 

antipyretic treatment of, 76, 76. 
antiseptic treatment of, 76. 
arthritis in, 1208. 
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Typhoid fever, baoterisemia in, 12, 13, 61. 

“ carriers,” 10, 62. 68, 73, 74. 
caasal organism of, 61. 
causes of death in, 73. 
convalescence after, 65. 
definition of, 61. 
diabetes and, 66. 
diagnosis of, 69-71. 
diet in, 75. 

differential diagnosis of, 71, 72. 
distribution of, 61. 
eliminative treatment of. 76. 
endemic occurrence of, 62. 
haemorrhagic type of, 67. 
immune therapy of, 48, 49. 
immunity after, 18, 62. 
in relation to gall-bladder infection. 
652. 

increased activity of coliform bacilli 
in, 12, 79, 80. 
incubation period of, 63. 
mortality rate of, 72, 73. 
nursing of, 74, 75. 
onset of, 63, 64, 66. 
pathology of, 62, 63. 
pregnancy in relation to, 66. 
prognosis in, 72, 73. 
propagation of, 62. 

prophylactic use of vaccines in, 32. 
49, 74. 

prophylaxis in, 73, 74. 
pulmonary tuberculosis and, 6(i. 
relapse in, 65. 
seasonal incidence of, 61. 
sources of infection in, 61, 62, 74. 
special symptoms and complications 
of, 67-69. 

symptoms and course of, 63-69. 
temperature in, 63, 64, 65, 66, (>7, 69, 
73. 

treatment of, 73-77. 
types of, 66. 

meningitis, 165. 
spine, 69. 

“ iVphoid state,” the, 65, 78. 

Typhus, blasting, 286. 
exanthemicus. Typhus fever, 
fever, 281-286. 

Aetiology of, 281, 282. 
and lice, 281, 282. 
carriers, 281. 

cerebrO'Spinal fluid in, 284. 
complications and sequelae of, 285. 
conditions favourable to, 281, 282. 
diamosis of, 285, 28(). 
epidemics of, 282. 
incubation period in, 282, 283. 
mode of spread of, 281. 
mortality in, 286. 
pathology of, 282. 
prognosis of, 286. 
prophylaxis of, 286. 
quarantine after, 286. 


Typhus fev4r, rash in, 284. 

.supposed causal organism of, 282. 
symptoms of, 282-285. 
treatment of, 286. 
varieties of, 285. 

Wassermaun reaction in, 282. 
siderans, 285. 

Tyrosin in pancreatic' cysts, 669. 
in urine, 1190. 

in acute yellow atrophy, 628. 
in erysipelas, (>28. 
in Icukamiia, 628. 
in small-])ox, ()2S. 
in typhoid fever, 628. 

Uffelman’s reagent for lactic acid, 519. 

” Ulcer diathesis,” 543. 

Ulcer, gastric. *SVe (iastric ulcer, 
intestinal, tul>ercular, 594. 
of fauces, .syj)hilitic, 503. 
of larynx, syphilitic. 1008. 
of (esophagus, malignant, 513. 
rodent, 1355. 1356. 
stercoral, in cancer of colon. 597. 

in Himch-spriing'.s disease, (X)l. 
sublingual, in whoo}>ing-c(mgh, 13 1, 133 
syphilitic, 193. 
tropical. 1367. 1308. 
tul^rculous. of fauce.H, 505. 

Ulcerating granuloma, 1369. 1370. 
Ulceration, in acute inte.stinal obstruction. 
(M)5. 

in primary syphilitic sore. 193. 

Ulcerative endocarditis. Kndocaiditi.s, 
infective. 

stomatitis, 490. 49 J . 

Ulcers, amrebic, in relation to hepatitis and 
abscess, 629. 
anal, 566. 

character of, in ulcerative colitis, 591. 

, in atriplicism, 385. 
in moutl). 490, 491. 
of feet, perforating, in diabetes, 410. 

” Ulnar hand,” the, 1647. 

nerve, anatomy and physiology cf, 
1646. 

lesions of, 1647, 1648. 
paralysis, 1647. 

Ultra-violet rays in relation to prophylaxis 
of rickets. 434. 

UmbiUeation of small-pox vesicles, 268. 
Umbilicus, diphtheritic infection of, 95, 
Unbalanced mind, the. 1743. 

Unconscious mind, the. 1576. 

Undulant fever, 172-174. 

Aetiology of, 172, 173. 
ambulatory type of, 173. 
arthritis in, 1246. 
carriers of, 173. 
diagnosis of, 174, 

geographical distribution of, 172, 173. 
incubation period of, 1 73. 
intermittent type of, 174 
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Undulant (ever, itialifjnant tv|K^ of, 174. 
orfiinary typo of, 1 7;i. 
patholoj^fy of, 173. 
prognosin of, 174. 
symptoms of. 173. 174, 
treatmoiit of, 174. 
types of, 1 73, 174. 

Unvenicht’s myoclonus, 1 r>4 ! 

Ur»mia, 121 l >-1210 

aoidamiia in relation to, !iM4. 

aphaHia in. 1403. 

caus(' of (liairli<»-a in. .77o. 

diagnosis of, llMO. IlM7. 

in acute ne])liritis. 1107. IiM ", 

in cholera, H8. 

in renal dwarfism. 481. 

in secondary contra< ted kidney. 1204 

symptoms of, 1217). 1210. 

tlieories of. 1 2 1 2 1 2 1 o. 

ti-eatment of, 1217-1210. 

ty]>es of. 1210. 

\dc(*ration of i-olon in. .780, ."IHt 

Uraemic asthma, 1215. 

Urates in congestion of liv(M’. 025. 

Urea as a diun*tic. 120(). 

concentration test of renal efficiency, 
IIKO. IIHI. 
in urine. 1177. 
stibamine in kala-azar. 231. 

Ureteral catheterisation in determining 
kidney efticiency. 1 1 S I . 

Urethritis, gonococaal, vaccine treatment 
of. 30. 

in coliform infections of urinarv tract, 
82. 

ill mump.*'. 2HS. 

Uric acid in Oloixl in gout, 421. 422. 423. 
in relation to gout. 421. 422. 423. 
in urine. 422. 
calculi, 1228. 

crystals in urine, 1100 . 1228. 
excretion, 1178 
Urinaemia, 1214. 

Urinary complications in t\j>hus fever, 285 
culture for diagno.sis of ty[»lioid, 70. 
secretion, abnormalities of, 1182-1101. 
symptoms in schistosomiasi.s. 33.3. 
in typhoid, 08. 

tract, if. coli infections of, 81, 82. 

coliform infections of, vaccine treat- 
ment of, 37, 38. 

Urine, ac idity of. 1 177. 
a]>|X)aranee of, in bacilluria, 82. 122(0 
black, in black water fev^er, 220. 
changes in, in pneumonia, 112(». 
c^haracters of normal, 1 177-1 180. 
crystalline deposite in. 1190, 1191. 
demonstraticui of tulieixde bacilli in. 114. 
drugs which alter colour of, 1 189. 
in acidajmia, 1177. 
in acute nephritis, 1197. 
in acute yellow atrophy. 027. 028. 
in anjemitt gravis, 714. 


Urine in cholera. 88. 

in chronic B. Coli infections. 8i’. 
in cirrhosis of liver, 037. 
in jaundice. 617, 
in lardaceous disease, 1219. 
in osteomalacia, 1267. 
in ])crnicious anannia, 711. 
in pyelitis, 1223. 

incontinence of. in epileptic attack. 1537. 
nitrogenous constituents of. 1177-1179 
non-nitrogenous con.siituent.s cd, 1179, 
1 1 80. 

normal amount of .secretion of. I 1 77 
organised de posits in, 1191. 
pigments of. 1 1 79, 

spirochaCcs in, in spiroch;eto.'>is ictef ) 
ha:‘morrhagica, 185. 

pupprc'.ssion of. in blackwatcr fever, 226, 

in cholera. SS. 
tests for sugar in. 411. 

Urobilin, 1179. 

Urobilinuria, 617 

in cirrhosis of livc-r. (>37. 

Urochrome, 1 1 79 
Uroerythrin, 1 1 79 

Urticaria, acute i^iant. 97!k l21;to, 1327, 
132s. 

jetiology of. 1320, 

after ar.scnolx-nzcnc preparations. 2i>9 
auto-toxic. 1320. 
diagno.sis of. 1327, 1328. 
factitious. 1326. 1327. 
forms (jf. 1326. 

in bacterial food j)oi.soning. 394. 

in relation to a.stlima. 10;>0, 10.51 

in serum sickness, JKO 

oral sejxis in relation to, 487. 

papular. 1327. 

pigraenttvsa. 1327. 

relation of purpura to. 720. 

.simple. 1326. 
treatment of. 1328. 

Urticarial drug eruptions, 1 32 1 

rash from rupture of hydatid cyst. 1162. 
Urticarias, the. l.32;Vl 328. 

UU, 232. 

Uterine troubles in relation to rc>sacca, 1281. 
Uterus, infections of, causing septicaemia, 
51 , 83. 

Vaccination immunitv to small-pox. 265, 
273. 277. 

protection atforded by, 277, 278. 
risks of. 277. 
technique of. 276. 

Vaccine, a. the remedy of choice in chronic 
localised infections, 28. 
inoculation, effects of, 31. 
focal reaction after, 31. 
general reaction after. 31. 
time -intervals tween. 34. 
lymph, 276. 
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Vaccine therapy, cases suitable for, 32, 33. 
general rules for, 35, 36. 
in relation to opsonic index, 1 8. 

vesicle, 276. 

Vaccines, autogenous, 33. 
bacterial, 26-28. 

mode of administration of, 30. 31. 
detoxicated, 27, 28. 
live, 26. 

prophylactic use of, 32. 
sensitised, 26. 
stock, 33. 

conditions for use of, 33. 

Vaccinia, 275-278. 
accidental, 277. 
generalised, 277. 

Vaginai diphtheria, 95. 

Vaginitis, gonococcal, vaccine treatment of, 
39. 

Vagotonia in angio-neurotic oodema, 978. 
Vagotonicity in relation to asthma, 1051. 
Vagus, anatomv and physiology of, 1391, 
1392. ‘ 

in relation to heart cont rol, 743, 744. 
lesions of the, 1392, 1393. 
r61e of the, in asthma. 1050. 1051. 
Valleix, the tender points of, 1 396. 

Valves of heart, congenital anomalies of, 
897. 

in acute endocarditis, 821. 
relative gravity of lesions of, 757. 
syphilis of, 888. 

Valvular changes in chronic endocarditis, 

833. 

disease in infective endocarditis, 827. 
of heart, chronic, 833-837. 
ajtiology of, 8.‘J4, 835. 
effects of, on myocardium. 8^15-837. 
syphilis as cause of, 888, 889. 
treatment of, 855, 856. 
of left side of heart, results of, 836, 
837. 

diseases, chronic, forms of, 833. 
prophylaxis of, 856. 
proportion and combinations of, 833, 

834. 

lesions in relation to myocardium, 751, 
752. 

Valvulitis, 820. 

in chronic endocarditis, 833. 

Van den Bergh’s test for excess of bile 
pigment in blood, 614, 618. 
in Addison’s anaemia, 555, 618. 
Vaquez* disease, 706. 

See Polycythaemia. 

Varicella, 278. 

See Chicken-pox. 
and herpes zoster, 280, 1 342. 
bullosa, 280. 
gangrenosa, 280. 
haemorrhagica, 280. 

Varicose aneurysm, 958. 
ulcer of leg, 1280. 


Variola. Sec 8mall-jK>\. 

minor, 270. 

Varioloid, 269. 270. 
varicella, 270. 

Vascular stasis of lower limbs, chronic, 
1280. 

Vaso-dllators, value of. in raitliac diwase, 
771. 774. 

Vasomotor disturbances in Haynaud’s 
disease, 975. 976. 
neuroses, 974-981 

factors involved in, 974. 
symptoms after ai-seiiol>enz(?ne leinedies, 
209. 

Vasopressin in (lial)ete8 in.-^ijadiis, 479. 
Vegetables, value of. in scurvy, 438, 440. 
Vegetations, valvular, 82 1 . 

Veldt sore, 1366. 

Venesection in aneurysm, 955. 
in pulmonary tedema, K)63. 
in urjemia, 1218. 

value of, in rediu ing blotHl-j>res8ure, 

972. 

Venous pulsation in aortic incom|>etenoe, 
842. 

pulse, forms of. 749. 7,'>0. 
thrombosis in typhoid fever. 68. 
Ventricles, lateral, ta])pingof. 169. 

Ventricular flbrillaiion, 814. 815. 

Ver du Cayor, 343. 

Ver macaque, 343. 

Verbigeration, 1723. 1731. 1732. 

Vermilion, as source of chronic poi.soning, 
371. 

Veronal habit, 1708. 

poisoning, ophthalmoplegia in, 1378. 
Verruca fiUformis, 1353, 1354. 
necrogenica, 1336. 

of tulx;reulou.s origin, 112. 

plana juvenilis, 1353. 
plantaris, 1353. 
vulgaris, 1353. 

Verruga peruviana, 320. 32 i . 

aetiology of, 320. 

relationsliip of, to Oroya fever, 319, 320. 
tubercles of, 321. 

Vertebral column, syphiliiic disease of, 
1446. 

Vertigo, 1388, 1389. 
aatiology of, 1388. 
diagnosis of, 1388, 1389. 
endemic paroxysmal paralysing, 1390. 
in caisson disease, 351. 
in cerebellar lesions, 1412. 
in chronic lead poisoning, 374. 
in M^ni^re’s disease, 1389. 1390. 
in paroxysmal tachycardia, 817. 
labyrinthine. See Meniere’s disease. 
Vesical crises in tabes, 1501 
tuberculosis, 1226. 

Vesicular breathing, 983. 

Vestibular irritation in sea-sickness, 356. 
lesions, tests for, 1388, 1389. 
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Vestibulitis, acute, 1390. 
acute syraraetrioal, diatinguisherl from 
poliomyelitis, 143, 144. 

Vlbices, 710. 

Vibrio of cholera, 87. 

Vidal, lichen simplex chronicus of, 1348. 
Vincent’s angina, 498, 499. 

SDtiolofjy of, 498. 
l)acteriolo 2 ;y of, 498. 
contrasted with diphtheria, 98. 
diaKnosis of, 498. 
symptoms of, 498. 
tieat merit of, 498, 499. 
or<:anisms in nh’ero-membranoua stoma- 
titis. 4!U . 

Vipera russellii, 340. 

Viperine venom, 34.1. 

Virulence, bacterial. 11. 33, 31, 39. ."4. 

.“» 8 . 

“ Virus flxd” f)f ra!)if‘s. 308, 

Visceral crises of tabes, 1 .">( to. l ."»o 1 . 
Visceroptosis, 0)7 1 077. 

«*liol()'j;y and pat holoey ot. 07 1 . <>72. 
yrall-stoncs in relation to. 0.71'). 
in relation to mo^■alli(> kidnev, 1237. 
1238. 

HUieieal treatment uf, tiTT. 
syinjitoms ot, 072 •♦>70. 
treatment of, tiTt). ♦>77. 

Vision, liisorders of. in aeromcLedy. ■17<i. 
in hysteria, 1.777, 1-778. 
in miLrraine, 1.749. 

Visual word centre, I40i. 

memories 1401. 

“ Visuals,” 1403. 

ionna of .speech defect found in. 1404. 

Vital capacity, 98.7. 

Vitamin, anti-seorlmtie, in relation to 
srurvy, 4.’h)-438. 440, 
deficiency in relation to lieriberi, 435, 
43t;, 440. 447. 

in relation to pellagra, 436, 449. 
f.it -.soluble, in relation to rickets. 432, 
433. 443. 

values of fomls, 435, 437. 

Vitamin A, 432, 433. 
etfeet of lack of, 432. 
in relation to xerophthalmia. 432, 

B or Bi, 432, 435, 430. 

in rtdation to heril)eri. 432. 

Bo or PP. 43tl. 

in relation to pellagra, 432, 436. 

C, 436 -438. 

in relation to scurvv, 432, 

D, 433. 434. 

artificial production of, 443. 
in relation to rickets. 432. 
relation of ergosterol to, 432. 

E, 434. 435. 

in relation to sterility, 432. 

Vitamins, 431-438. 

( hemieal characteis of. 432. 
diseovi'i v ot, 4!il. 432. 


Vitamins, fat-soluble, 432-435. 
groups of, 432. 

in relation to epidemic dropsy, 449. 
relation of, to disease, 432. 
sources of. 432, 433, 435, 436. 
water-soluble, 435-438. 

Vitiligo, 1361. 

Vocal cords, alxluctor paralysis of, lOid 
1017. 

epithelioma of, 1014. 
tiaralysis of. 1016-1019. 
recurrent paralysis of. 1016, 1017. 

I fremitus, 983. 

I Voice, change in, in paralysis agitans, 1.724. 

i conduction, 985. 

-production, faulty, U>02. 1007. 
sounds, 985. 

Voluntary movement, disortlera impairine^, 
1472, 1473. 

Volvulus a.s cau.se of acute intestinal ob- 
stnietion, f>04. (iOO. 607. 

Vomiting, 522, 523. 
adiology of. 522. 523. 
at onset in pneumonia, 1 124. 
central. 522. 
cyclic, ketosis in, 404. 
fa?cal. tHto. 
hysterical, 523. 534. 

tnnitment of, 534. 535. 
in achalasia ot the eardia. 599. 
in acute gastritis. 538. 
in acute intestinal obstruction, 605. 
in acute pancreatiti.s, 664. 
in acute |>eritonitis, 679. 680. 
in acute poliomyelitis, 143, 150. 
j in acute yellow atrophy, 627. 

' in Addison’s disease, 454. 

in alcoholic gastritis, 510, 511, 541. 
in anaemic dyspepsia. 535. 
in anoxaemia. 354. 
in apoplexy, 1451. 

• in appendicitis. 609, 613. 

in arsenical poisoning, 369. 
j in blackwater fever, 226. 
in botulism, 396. 
in caisson disease, 3;70, 351. 
in cancer of the (Dsophagus, 514. 
in cancer of the stomach, 553. 
in cardiac failure, 754. 766, 768. 
in cerebro-apinal fever, 154, 163, 168. 
in cholecystitis, 653. 
in cholera, 87, 88. 
in chronic alcoholism, 365. 
in chronic gastric ulcer, 545. 
in congenital hypertrophy of the pylonts, 
557. 

in diphtheria, 93, 94, 96, 103. 
in epilepsy\ 1539. 
in Henoch's purpui-a, 728. 
in Hirschsprung's disease. 601. 
in hour-glass stomach, 559. 
in intracranial tumour, 1412. 
in lead poisoning. 372. 
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Vomiting in letliarpe encpphalitis. 144. 
in Meniere's disease, o^o. 13S9. 
in (.esophageal and pharyngeal diverti- 
( ula, oil. 

in (esophagitis, 512. 
in paratv)>hoid fever. 78. 
in jw.st'basie nieningitis of infant.^-, 
1(57. 

in pregnancy, 523, 534. 
in pyloric obstruction, 55(5. 
in relapsing fever, IS7, 1S8. 
in scarlet fever, 2 52 , 2 55, 2(52, 2(53. 
in sea-sickness, 523. 
in small -pox. 267. 

in spirochsetosis ictero-hamiorrhagica. 
185. 

in suppurative encephalitis, 142S. 

in suppurative pylephlebitis, (551. 

in tuberculous meningitis, 1435. 

in typhoid. (5(5. 

in undulant fever, 174. 

in uraemia, 1215, 121(5. 

in waterbrash, 510. 

in whooping-cough, 130, 131, 132. 

in yellow fever, 313. 

of jiregnancy, {jernicious. 534 

post-anaesthetic, 523. 

reflex, 522, 523. 

toxaernic, 50, 1(53. 

toxic, 523. 

treatment of, 523. 

von Graefe’s sign in hyperthyroidism, 4(52. 
von JsUssch’S disease. See Anaunia pseudo- 
leukaemica infantum. 

Vulvar diphtheria, 95. 

Vulvitis in typhoid. (59. 

Waller’s capillary electrometer, 912. 

War conditions in relation to acute sup- 
purative bronchitis, 1036, 1037. 
disease, ulcero-membranous stomatitis 
as a, 491. 

in relation to typhoid, 62. 

Warbles in myiasis, 343. 

Wart, post-mortem, 1336. 

Warts, 1353, 1354. 
gonorrhijcal, 1364. 

Wassermann reaction as guide to treat- 
ment, 215-218. 
fallacies of a negative, 215. 
first appearance of positive, 1 95. 
hajmofysis as principle of, 22. 
in cerebro-spinal fluid, 1432. 
in diagnosis of syphilis, 195. 
in syphilis of heart and aorta, 890, 
891, 892. 

in syphilis of the nervous system, 
1483, 1484. 
in typhus fever, 282. 
in t'incent’s angina, 498. 

Water as vehicle of cholera infection, 88. 
of typhoid infection, 62. 
lead contamination of, 373, 374. 


Water poisoning, 8. 

supplvin relation to goitre and cretinism, 
' 470, 472. 

Waterbrash, 510, 511. 

.etiology of, 510. 

("haracter of fluid in, 510. 
symptoms of, 510, 511. 

Water gas, dangers of, 37(5. 

Water-pock. Sn (,’hicken-})ox. 

Watsonius watsoni, 329. 

Waxy disease of arteries. Svk Arterial 

inflitratiou. 

Weber’s syndrome, 13(‘4, 1377. 
test for nerve deafnc‘s.s, 1387. 

Wesd-Wller, arsenical, 368. 

Weil’s disease, 31 1. 
pathology of. 311. 
syinptonis of. 311. 

Weil-Felix reaction, 72. 
in typhu.s. 282. 

Werdnig-Hoffmann disease, 1639-1(541. 

Wernicke’s ajihasia. 14(52. 

hcmianopic jaipil phenomenon, 1379, 
1401. 

West’s swab for (lideetioi) of mt'ningoeoccu.s 
in throat, 154. 

Weyl’s test for creatinin. 1178. 

Whip-worm, the, .341. 

White nervous matter prone to .sufl'er in 
caisson di.scasc, .348, 351. 

White-Spot disease, 1351. 

Whitfield’s ointment for ringworm, 1312. 

Whitlow, diphtheric, 95. 

Whitlows in syringomyelia, 1605. 

“ Whoop ” of whooping-cough, the, 130, 
131, 132. 

Whooping-cough, 129-134. 
adenoiis and, 134. 
jctiology of, 129, 130. 
age-incidence of, 129. 
bacteriology of, 129. 
complications in, 131, 132. 
course of, 131. 
diagnosis of, 132, 133. 
drugs used for, 133, 134. 
immunity aftcT, 130. 
in relation to measles, 244. 
in the adult, 131. 
incubation period of, 130. 
infection of, 130. 
infectivity of, 129, 130. 
leucoc^osis in, 131. 
mortality in, 133. 
prognosis in, 133. 
quarantine in, 134. 
radio-therapy in, 134. 
seasonal incidence of, 129. 
symptoms of, 130, 131. 
treatment of, 133, 134. 
tulx^rculosis and, 132, 133. 
vaccine treatment of, 134. 

Widal test, 70. 

Willis, the circle of, 1442. 
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Willis, tiu! circle of, in relation to aneurywin, 
1444. 

Wiuckers disease, 021, 730, 731. 

“ Winged scapula,’* 1042. 

Woillez, maladie de, looj . 

Wolff’s bottles for ase after pleural effusion, 
1148. 

Wolves, rabid, and rabies, 307. 

Wood’s glass screen for diaLniosis of ring- 
vvonn, 1309. 

Woolner’s tip, 425. 

Wool-sorter’s disease. S(( Anthrax. 

Word-blindness, 1400 . 

in lesions of occipital lob(% 1401. 
in lesions of temporal lobe. 1402. 
pure, 1400, 1403. 

lesions produ«‘ing, 14(><). 
with agraphia. 1 401 . 

Word-deafness, Utd, 1403. 

in lesions of temporal lolx*, 1402. 

Wounds, di])htheria of. 95. 
in relation to septicieniia, 51. 
scarlet fever after, 250, 257. 

Wrist-drop, in lejwl neuritis, 375, ItiOl. 

Writer’s cramp, 1 571 , 1 572. 

Writing, executive areas for. 1404. 

Xanthelasma, 0)0. 

Xanthochromia (of cerebrospinal fluid). 
1431, 1595, 1013. 

Xanthoma, 1340, 1341. 
diabeticorum, 1341. 
multipU*, 010. 
planum, 1341. 
symptoms of, 1341. 
treatment of, 1341. 
tuberosum, 1341. 
varieties of, 1340. 

Xanthopsia, 017, CIS. 

Xenopsyilacheopis, the rat-fleaof plague, 1 70. 

Xerodermia, 1274, 1275. 

aetiology and pathology of, 1274. 

pigmentosa, 1 302. 

.symptoms of, 1274, 1275. 
treatment of, 1275. 

Xerophthalmia, vitamin A in relation to, 
432, 433. 

Xerosis bacillus, 91 . 

Xerostomia, 492, 493. 
jctiology of, 492, 493. 
ill relation to digestion, 493. 
symptoms of, 493. 
treatment of, 493. 

X-ray dermatitis, 1280. 


X-ray examination, importanct^ of, in 
thoracic aneurysm, 953, 9.54. 
in diagnosis of peritoneal adhesions, 
085, 680. 

ol int(*stinal functions, 500, 561, 502. 
treatment, of acne vulgaris, l‘K)0. 
of hyperthyroidism, 405. 
of Icukajmia, 722. 
of ringworm of scalp, 1310. 
of splenic aiiicmia, 739. 

Yatren in amcebic dysentery, 239. 

Yaws, 218-220. 

aAioloL^y of, 218. 219. 
complieations of, 219. 
cour.se of, 219. 
diagnosis of, 21 f). 

Fijian variety of, 219. 
infection in, 219. 
pathology of, 21 9. 
pn>guosis of, 219. 
symptoms of, 219. 
treatment of, 219, 220. 

Yeast in jx*llagra. 454. 
vitamin content of, 436. 

Yeasts, stomach, .518. 

Yellow fever, 312-215. 
n'tiology of, 312, 313. 

'•omplication.s and sequelae of, 314. 
diagnosis of, 314. 
endemic haunts of, 312. 
larval form of. 313. 
malignant, 314. 

Mediterranean, 311. 
mild. 313. 
mortality in, 314. 
negro resistant to, 14, 312. 
pathology of, 313. 
prognasis of, 314. 
severe, 313. 314. 
symptoms of, 313, 314. 
treatment of, 314, 315. 
typt*s of, 313. 
vaecme, 515. 

Yeo, Dr. Burney, liis antiseptic treatment 
of typhoid, 76. 

Yersln’s anti-plague serum, 172. 

Zenker’s degeneration of muscle, 1261. 
vitreous degeneration of muscle, in 
typhoid, 03. 

Ziehl-Neeken staining of tuberculous sputa, 
113. 

Zymogens of pancreas, 004. 
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